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INTRODUCTION

From September 7 to November 20, 19 62 an Induced Polarization
(I.P.) survey was carried out by Hunting Survey Corporation Limited over
part of the Papago Indian Reservation, Arizona for Hunting Geophysical
Services, Inc. The area surveyed is located approximately 130 miles
southwest of Tucson, Arizona.

The su'rvvey was performed by a five-man crew. The geophysicist
in charge of the survey was J. Lloyd of Hunting Survey Corporation Limited.
Hunting Geophysical Services, Inc. supplied the I.P. assistants required.

The geophysical survey was carried out along chained picket lines.
The lines surveyed lie in a northwest direction and are designated by
numbers 1, 2, 3, 4, 5 and 6. In addition a cross line designated by the
letter A was surveyed. This grid system provided a total of 44, 250 feet
or approximately 8.4 miles of profiles. The basic coverage of the survey
consisted of readings at 500-foot intervals with additional readings being
taken at 250-foot intervals wherever necessary.

The data was obtained with the '"'three-electrode array' configu-
ration. This array consists of one current electrode (C;), two potential
electrodes (P and P3), the second current electrode (C;) remaining fixed
at "infinity''. With this configuration CI’ Pl and PZ are moved in unison
in 500-foot jumps. The values were plotted against the mid-point of

Cl-Pl. Two electrode spacings, 250 feet and 500 feet, were used to
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survey the lines.

The Hunting pulse-type instrument is similar in design and
operation to those described by R. W. Baldwin in "A Decade of Develop-
ment in Overvoltage Survey'", A.I.M,E. Transactions, Vol. 214, 1959.
Power is obtained from a Briggs and Stratton motor coupled to a 900
cycle generator which provides a maximum of 2,000 watts d. c. to the
ground. The cycling rate is 1.5 seconds current on and 0.5 seconds
current off, the pulses reversing continuously in polarity. The data
collected in the field consists of careful measurement of the current (I)
in amperes flowing through electrodes C; and C,, the primary voltage
(Vp) in volts appearing between P; and P, during the '"current on' part
of the cycle, and the secondary voltage or overvoltage appearing between
electrodes P and P, during the "current off" part of the cycle. The
latter voltage is integrated electronically with respect to time, to pro-
vide a measurement of polarization (Vg) in millivolt-seconds. The
""apparent chargeability'' in milliseconds is calculated by dividing the
polarization (Vg4) by the primary voltage (Vp). The "apparent resistivity"
in ohm-meters is proportional to the primary voltage (Vp) divided by the
measured current (I), the proportionality factor depending on the geometry
of the array used. The resistivity and chargeability obtained are called
"apparent" as they are the values which that portion of the earth sampled
by the array must have if it were homogeneous. As the earth sampled is

usually inhomogeneous, the calculated "'apparent resistivity" and "apparent




chargeability' are functions of the ''true' resistivities and chargeabilities
of the various sections of the earth sampled and of the geometry of those
sections.

The results of the survey are shown on the individual profiles in
the Appendix of this report. These profiles have a horizontal scale of 1
inch to 250 feet. The ""apparent char zeability' is plotted at a vertical scale
of 2.0 milliseconds per inch. The "apparent resistivity' is plotted on a
vertical logarithmic scale of 2 miles per logarithmic cycle. A map at a
scale of 1 inch to 500 feet showing contours of chargeability at the 500-foot
electrode spacing is located in the pocket at the rear of this report. The
map is an enlargement of the 1 inch to 1,000 feet geological map provided
by Hunting Geophysical Services, Inc. Some discrepancies in station
location appear to exist between the map and the I.P. profiles. It has
been necessary, therefore, to locate the profiles on the map by means of
the highway. Each profile has the highway marked on it so that cross

reference between the map and the profiles can be made.



INTERPRETATION

The technique used in the interpretation is based on the assumption
of a layered earth. The complex problem of the combined effects of depth
of burial, width, dip and true chargeability of a vertically mineralized zone
plus the physical characteristics of the overburden and country rock have
not been solved practically. However, certain rule-of-thumb plus the
experience gained from test surveys over known ore bodies permit cer-
tain estimates to be made. Thus the maximum possible width of the
causative bodies are indicated on the accompanying profiles, with the
understanding that the body most probably is narrower than indicated.
Rough depth estimates are possible in some cases, but it is necessary
to know the electrode spacings at which maximum response is obtained;
thus a2 minimum of three electrode spacings across the anomaly arec
usually required.

The interpretation of the survey data consists of a careful
analysis of each individual profile. The results of this analysis are
shown by appropriate symbols on the I.P. profiles in the Appendix of
this report. These results are also transferred to the interpretation
map in the pocket at the end of this report using the same symbols.

Due to the high degree of complexity of the interpreted I.P. results
and to the absence of geological data in certain parts of the area, caused

by the presence of overburden, no attempt was made to outline in plan




form the various zones by use of contact or similar symbols. Instead,
possible relationships between zones of different lines are shown by long
arrows.

The symbols used warrant some further discussion. The ""zones
of special interest" (cross-hatched) represent the causative bodies of
specifically recognizable anomalies measured from profiles observed
with the shortest electrode spacings. Thus, the width indicated is the
probable width nearest to the bedrock surface and need not represent
the true width of the body at depth. The ''zones of possible interest"
(single-hatched) are anomalous zones which cannot be broken down into
individual bodies, or zones which show lower chargeability (less minerali-
zation) or greater depth. Special features of the I.P. data are indicated
by arrows between limiting marks along the profile and are explained by
notes, both on the profiles and on the map.-

Estimated depth (h), or the limits thereof, are shown in feet.
Where a maximum value of depth is shown, it is believed that more
often than not the actual depth will be found to be one-half, or less, of
the maxirn.um shown. It is to be noted that these depths would be more
properly called distances to the body, the distances being measured in
a plane perpendicular to the line and to the ground surface. This is due
to the fact that the I.P. method samples a certain volume of the earth
and therefore the causative bodies do not necessarily lie beneath the

lines surveyed but could be located to one or the other side of the line.



Such an occurrence is called a ''side effect'.

As previously explained, the mathematical problem of the
relationship between the width, the depth and the true chargeability is not
solved in the case of bodies of limited vertical cross sections. Thus,
only a minimum chargeability in milliseconds is shown. Past experience
shows that one percent sulphide by volume will cause a chargeability of
3 to 8 milliseconds. In other words, a minimum chargeability of 12
milliseconds indicates an absolute minimum sulphide content of 1. 5%,
but the sulphide content could also be greater than 4%. The sulphides
may or may not be economical as the I.P. method does not differentiate
between chalcopyrite and pyrite, for example.

The resistivity measurement remained fairly constant, through-
out the area, at 180 to 300 ohm-meters. The weak variations observed
are mainly due to changes in overburden properties and in its thickness
and are not considered significant in the present problem.

The interpretation of the I.P. data based on all available data is
presented in the following paragraphs.

The chargeability measurements indicate a fairly large anomalous
zone lying approximately in an east-west direction. A normal background
value of chargeability of 2 milliseconds is observed on all sides of the
anomalous zone. Over the zone the chargeability reaches a maximum of
11.8 milliseconds on Line 5. The results obtained with the two electrode

spacings show similar chargeabilities at each station indicating that the
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causative body éxtends to depth.

Lines 1 and 2 indicated a fairly well defined anomaly extending
from 0+00 to 3+75S giving a width of 2,375 feet. However there is a
possibility that this anomaly consists of two zones. Calculations carried
out indicate the true chargeability of the anomaly may be as high as 9.0
milliseconds and that the causative Lody is at a depth of approximately
100 feet.

The results obtained over Line 3 indicate only one anomalous
zone extending from 5+00S to 17+50S. Calculations indicate the true
chargeability for this portion of the anomaly to be a minimum of 7.5
milliseconds. The depth to the causative body is approximately 125 feet.

Line 4 indicates a widening of the anomalous zone. As Line 4
lies 500 feet to the east of Lines 1 and 2, this widening indicates that the
two zones indicated on Lines 1 and 2 have apparently merged into one
zone.. The calculated true chargeability of this zone is 7.4 milliseconds
and the depth of the body is less than 100 feet.

A fairly strong anomaly was located on Line 5 centered at 10+00S..
To the north of this zone the chargeability remained fairly high indicating
a probable change in the country rock. It is, however, possible that the
mineralized zone swings to the north and is the cause of the high charge-
ability reading found on the north end of this line.

The results obtained along Line 6 indicated a fairly extensive

zone extending from 27+50S to 5+00N. However this anomaly may be




found to consist of two zones. The true chargeability is found to be 8.0
milliseconds and the depth of the causative body is approximately 100 feet.

Line 'A', the cross line, indicates two main anomalous zones
showing that the anomaly located by the north-south line is approximately
3,000 feet long. The high readings located between 12+50E and 20+00E
are in all probability due to side cffccts from the anomalous zone as it
extends castward beyond the survey area of Line 'A'.

A magnetometer survey carried out over the same lines as was
the I. P. survey indicated no magnetic anomaly. It is, therefore, thought
that any magnetite present must be in small amounts and not sufficient
to cause the I.P. anomaly.

Geologically the anomaly appecars to be suitably located within the
quartz porphyry. Zones of alteration and discolouration are to be found
surrounding the anomalous zone. The breccia pipes do not appear to.be
the cause of the anomaly as many are located outside of it.

In general then, this large anomalous area, which is still open at
both ends, appears to be suitably located and the chargeabilities indicate
that the anomaly could be caused by a body containing 1% to 3% sulphides |
by volume. An expanding Wenner electrode configuration indicated the
depth to the body to be approximately 50 feet. Other depths calculated
from the I. P. profiles ranée from 50 to 150 feet. The accompanying
profiles and interpretation map shows possible trend patterns based on

information available. Although the trends may be considered to be




fairly well established, their lateral extent and position is still open to
question due to the possibility of side effects. Thus, it must be
remembered that the bodies indicated may or may not reach a specific

line, and may become more or less significant in between lines.
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SUMMARY AND RECOMMENDATIONS

An Induced Polarization survey was carried out over a small area
in the Quijotoa Area of the Papago Indian Reservation, Arizona. A large
anomalous zone was indicated, probably due to the presence of sulphides.
This anomaly is approximately 2,000 feet wide and although it has been
traced for a length of 3,000 feet, it is still open to the east and west. A
number of calculations were carried out on each profile and the true
chargeability of the zone varies from 6. 6 milliseconds to 14 milliseconds.
The depth to the causative body varies from 45 feet to 150 feet. The
amount of sulphide mineralization present to cause an anomaly of this
type varies from 1% to 3% by volume.

A magnetometer survey carried out over the same lines as the
I. P. survey indicate no magnetic anomaly, and therefore there is no
recason to suspect that magnetite is the cause of the I.P. response.

The anomaly is located wifhin the quartz porphyry and is sur-
rounded by areas of discolouration or alteration. It is, therefore,
believed that the zone is suitably located and should be further investi-
gated.

Insufficient I. P, work was carried out to completely outline the
anomalous zone. It is recommended that further I.P. work be carried
out to completely outline the causative body and to further investigate

the high chargeability readings located on the north end of Line 5.
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It is further recommended that the anomaly located to date be
investigated by diamond drilling, as the economic significance of the zone
must be determined by visual examination, the I.P. method cannot dif-
ferentiate between economic and non-economic sulphide minerals. The
following locations are recommended for diamond drill holes:

Lines 1 and 2 - vertical hole at 17+50N

Line 4 - vertical hole at 10+00S
In drilling, it must be remembered that due to the wide intervals (500 feet)
between lines, it is possible that the causative body does not reach the
'particular line on which the anomaly is observed.

Should the results of the drilling prove encouraging then, of course,
further work should be undertaken to completely outline the anomalous

zone.

HUNTING SURVEY CORPORATION LIMITED

E. B. Nicholls,
Geophysicist.
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NOTE:

This map is a two times enlargement from map
supplied by Hunting Geophysical Services Inc.

Some discrepancies in station locations appear to exist
between the map and Induced Polarization Profiles.
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HUNTING GEOPHYSICAL SERVICES, INC.
QUIJOTOA MOUNTAINS BRECCIA ZONES

INDUCED POLARIZATION SURVEY
| - CONTOURS OF RESULTS
OBTAINED FROM 500 FOOT ELECTRODE SPACING

Approximate Scale: | inch = 500 feet

Hunting Survey Corporation Limited, Toronto, Canada — January 1962
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From January 18 through January 25, 1963 Heinrichs Geoex~
ploration Co. conducted induced polarization surveys over part
of the Quijotoa Mining District, Papage Indian Reservation near
Covered Wells, Arizona. This work was performed at the request
of Mr. Quentin G. Whishaw of Hunting Geophysical Services, Ine.,
under the supervision of Mr. Franklin A. Seward, Jr., geophysicist,
with E. Grover Heinrichs, Chris Ludwig and Floyd Hanly assisting.

The twofold purpose of this work was to first test an I. P.
anomaly mapped by Hunting Geophysical Services and second to
provide a direct comparison of the Hunting data which was obtained
by the time domain or pulse method and the data of this report
which utilized the multiple frequency technique.

Included with this report are sectional data sheets for
each of the four lines surveyed and a plan location map, a depth
curve profile on Line 3 and self potential profiles.

HEINRICHS GEOEXPLORATION COMPANY




1. The anomalism observed is definite, but considered to be of
only moderate absolute magnitude. It is interpreted to be due
to sulfide mineralization and compares with rather surprising
similarity to the previous pulse results.

2. Data on Lines 1, 3 and 4 indicate definite attenuation of
sulfide involvement at depth,

3. Data on Line 2 is suspect at least in part due to proximity
of Line and electrodes to parallel femce.

4. Line 4 repeated with two end on spreads of 500 ft. dipoles
would probably give much more definite east-west boundary intere
pretation.

5. Lateral resolution is best om Line 3 and least on Line &

6. Lateral resistivity inhomogeneities preclude discrete depth

analyses. One depth curve analysis om Line 3 indicates a thickness

of the upper layer of 500 ft.

Lines 1, 2 and 3 were run along Hunting Geophysical Lines
2, 5 and 6 respectively, centered as indicated on the plan map,
using a 500 ft. dipole spacing. Line 4 was run along Hunting
Line 7 centered as indicated at 1.0 south on Line 1 and using
a 1,000 £ft. dipole spacing.

s B

HEINRICHS GEOEXPLORATION COMPANY




Observations were made from the expanding dipole-dipole
or Eltran electrode configuration which has become standard in
the industry for those using the frequency domain technique.

A D.C. frequemcy of .05 cps was used throughout the survey
except vhen receiving the 5th and 6th separation data on Lines
2 and 3 and 3vrd through 6th separation data on Line 4 where high
telluric noise-to-signal ratio was minimized by using .15 eps.
The A.C. frequency used was 3.0 cps. |

The interpretation is presented on the sectional data sheets
and the plan maps as blank, dashed, single bar, single bar and
dashed and double bar lines indicating the relative degree of
anomalism observed and respectively, the terms very weak, weak,
moderate and strong are used to indicate the strength. It should
be emphasized that these terms ave used in a relative semse only
and may be only indirvectly related to absolute degree of anomalism
or intensity of minevalization.

The anomely on each of the four lines correlates well with
that mapped by Hunting, The highest absolute anomalism (with
respect to the percent frequency effects) appears to exist on Line
2. On the other hand much if not all of these data are subject
to question regarding degree of sulfide involvement because of
the close proximity of this line and the current electrodes to a

- 3 e
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parallel grounded wire fence. In fact it is almost certain that
the data on the 2.5n to 3n dipole was strongly affected by the
fence and it was not reasonable from the observations made to
compute frequency effects or metal factors on the last three
data points.

Line 1 shows a distinct anomaly from 1.0n to 2.0s with the
strongest effects from 0.5s to 1.5s. The best pattern is observed
on Line 3 which offers the highest degree of resolution although
not necessarily the highest magnitude effects.

The 1,000 ft, dipole,line 4 offers the least lateral resol-
ution and the lowest magnitude anomalous data.

On all of the lines, with the possible exception of Line 2
(of the questionable data), the amomaly appears to aktenuate
with depth, indicating that perhaps the mineralized zome is a
relatively horizontal layer.

A number of depth analyses were attempted on each of the
lines, but in genmeral lateral resistivity changes prevented any
successful interpretation. One depth curve on Line 3, taken
along the diagonal projecting to the north from between stations
0.5s to 1.0s, gives a depth to mMaﬁmmhmot
500 ft, a resistivity of 70 ohm ft./2pi for the top layer and
a resistivity of 210 ohm ft./2pi for the bottom layer.

Respectfully submitted,

HEINRICHS %
January 30, 1963 Franklin A, Sewawd,s 3By Geaphyabsdst
P. 0. Box 5671 ik a

tmw!)ﬂm

. E b X



Separation or Depth Point . ' LEGEND
. .
) ——Electrode ¢/or Pot Location
Y4 ¢End of Line
“6 o o o o o o
w
~ - Station
9 85 ] o o o o
LS ; RN
- o noma
o & 1 : ; Y
Z\Q@-\E 34 o o o ) o ) o
= I
S o 2L + | Very Weak
= 4+ C = |
0 E+. C3 o o o) o o
v c 0—3 W Kk
[} ‘: Dc - <a
dg ;; ;2 (o] (o] o ‘\_ o o s P/a_x .
& o |
e ) o + 1| Mo derate
S g';l o o o o 0e7% oel” s &a® o a8 o ac? c49”% o o o o l
o— Strong
0 o) )
< £ ,
e — S —_— e mw = .
5 4 3 2 |
L | | | | | 1 | | | | | | | ]
| | | | | | | | | | | I | | 1 :
3s 25s 2s 155 1S 055 o O.5N IN LSN 2N 25N 3N Contour interval: Logarithmic
. ' | ( ) indicates questionable data
>
L \
3 I o ° ° ° § o072 o o o
o -
o]
w
2 O Q o [¢] o6 (o) o
C
¥ \
T o3 o o o 03I 048 ° o o M.C.F
S
-gg_ QUIJTOA DISTRICT
£
8%4 3 & 5 - 044 % % PIMA COUNTY, ARIZONA
(8]
- 5 ) ° ) o 0" 029 5 pe P SECTIONAL DATA SHEET
-8 . : : for
§ & o 4 e " s & 5 HUNTING GEOPHYSICAL SERVICES lNCl.
; LINE No. |
INDUCED POLARIZATION SURVEY
HEINRIC‘HS GEOEXPLORATION C O.
Scale: lI"=500'
Date: Jan. 1963

$ . s A . s > e - = 3 - E . =1 e ._}.":’-;.__i, = . oac VR s = ~__4:f._ _l’_ﬁ: .j.'..._._.._u.ﬁ.“i-:. Hori




Separationor

o

(0]

(Ohm feet)
o

Superscript numbers

te Percent Frequency Effect
V) §N

o
Ica

d

Apparent Resistivity
in

2

pfor

Conduction Fa
(Apparent)

Metallic

= TR
Depth Point LEGEND
— Electrode €/or Pot Location
e ¢End of Line
o o o o o ole o o o
/ T Station ]
° o o o o no® 2,
/ s No Ahomaly
o o o o 100 —0Too'™ . o9o7° o o o
4 : Very Weak
o o 3 e o784 o 8s8' ° '
' ' ID} Weak
o o' o o) o069 o 837 o o o e y
+ (| Moderate
o o o o o ez27 0804 os7" 072/‘ o8s'® o 62’ s © o l
s 8 P, > Strong
5 4 > 2 L T T T T -
L | | | | | | ] | | 1 | | | ]
] | | | | ] | | | | | I | | L ] )
" 3s 25s 2s L.5S = o.5s5 o O.SN IN LSN 2N 25N 3 Confour interval: Logarithmic
s ( ) indicates questionable data
&
°° &°
o [} o o078 o I51 olle \o® o o
o 1) o o s ol o170 o137 089  e° o o °
o ° o olig2 . 083 o 87 uE o, o M.C.F.
QUIJTOA DISTRICT
& - o o P (o?)) & £ 4 PIMA_COUNTY' ARIZONA
/ . :
i y o " eyl (o 2) ; 3 SECTIONAL DATA SHEET
\' \o°
for
HUNTING GEOPHYSICAL SERVICES INC.
o o o o o «o?» o o o o "

/

LIN'E No. _2
INDUCED POLARIZATION SURVEY

HEINRICHS GEOEXPLORATION cCoO.

Scale: 1"=500"'
Date: Jan. 1963

.




h . S s Sy e e “ S A EAR N T o e S o e T 1 7T T i ey e L e T A S e xrem : = -

\ .
Separation or Depth Point ‘ LEGEND
0
o —+— Electrode g/or Pot Location
% \ ¢End of Line
LI.;]. 6 o o o o o 014162 o o o o 132.9% o o o o :
~ T Station
Q
9 c5 ) o o o 0i132.0° oloe.14 o o 0133, 95 o 11> ° o o o
(] '
-g g_ i é"No Ahomcly v
X f 94 o o o o ) 01288 olz.8" °119.0° ) o ° ok )
+“~ o e ) \0°
= g 3 1L [
Z “ C T | Very Weak
=
71 E + £3 o o o o ol102.0% 0l101.2°2 o121.0° o 1054 o o o |
2 = '9- g lﬂoc T | Weak
1 S
x 8 v 32 o o o 0920° =) ge.8® T gRRn © © © -
aq o o o .0 0745 o 88. 89 49 » |
‘E g_ 9 : + || Moderate
S D ; | ) o B o 0 86.9% 075'73/:0\-5'4\\ 0 85.7 o o ° '
3 W0 %+ .
o .‘6 12 Streng
T £
x 5 4 3 2 - —| - s
L | | | | | | | | | | | | | J
] | L | | | | | | 1 | | I | | 1
3s 258 2s 1S5S §= 0.55 o O.5N IN I.S5N 2N 2.5N =N Contour interval: Logarithmic
\ ( ) findicates questionable data
I
2 i o 0 o o . o o o
: 2 b
w
2 O " o o o 030 o o o
C
0 :-c\ \
5 2 = o) o o oI o ° o M.C.F.
D
3 g- QUIJTOA DISTRICT
c
Sé\.A 5 & 5 5 . o hi " % o PIMA COUNTY, ARIZONA
N N
Q g .
= = " a & 5 5 o o SECTIONAL DATA SHEET
.E for
) S
S & 's 3 5 " & 028 : & , 5 S i B . 5 5 HUNTING GEOPHYSICAL SERVICES INC.
LINE No._53
HEINRICHS GEOEXPLORATION C O.
Scale: I"=500'
Date: Jan.1963%
t
A= == SR e s e

T

e i e e e e Sttt et R




Separationor

(Ohm feet)
Superscript numbers

Apparent Resistivity

L ]

Conduction Factor

(Apparent)

Metallic

Depth Point : LEGEND

-'-
4]
o —Electrode ¢/or Pot Location
[ rgand of Line
‘u'] 6 o o o o 02, : 0254.0% o o o
‘ | \ +...Station
0 B i s
c 5 o o o o o 0193.9 %o d o o o
o ' 7 :
J » \ O + i Ne Anomaly
o. \\ H
84 o o ° o ' 0132.° o149 02 016552 ~ o o o
L \ I
T Very Weak ;
€£x o o o o152 82 ol92.3> o o o ! |
o |
g / Ll waa |
; o s o p%
o 2 ©° o o o & 0 132.4—» olls.9 o 771 o o o) |
o \\( T |l Moderate
D1 o o o o y 089.6° 076.1° 099.0%2 o % o o o :
S .
_6 Strong ‘
£ !
________ o Bt e e e T ) |
' | 2 3 4 5 B 1
L ! [ | [ | | 1 | | | | | | - [
] | | | | I | | | | I I | L "‘
6w 5w 4w 3w 2w W o IE Z2E 3E 4E 5E 6E Contour interval: Logarithmic ’.
( ) indicates questionable data
o) o o |
o o o o) 2 ;
o o o M.C. F. I
QUIJTOA DISTRICT |
" & & & PIMA COUNTY, ARIZONA ;
4
o o o SECTIONAL DATA SHEET j
for
i 1 3 2 HUNTING GEOPHYSICAL SERVICES INC.
|
LINE No._4 | |
INDUCED POLARIZATION SURVEY
HEINRICHS GEOEXPLORATION C O. :
Scale:I"=1000' !
Date: Jan. 1963

Ko S mires i C : v L Pt R L ; & a Lty T macs - ; . . el £ o , I = o oo




—+

!
1 |
4:? !
s
i |
AL A
i 3 1 .JLAﬂD..
T '§ T _» : | 44 + A_—lwk +..
, Hat! i L iy
m. : * m m w =t
i T i 0
! i | A EEE 6 1 & _r
V ! T T
: : H 4 i i |
T .m 1 T i T 4 t i IcL; .ol... LY
S A LM AR BR RS f m e HEREN BLERET
il I i HiREsEETREN ™TTT T i I + _
i I 1T T 0% r W 1 1
_ Y T | 113 1 Hg ,
! 4 40 t @ 1 4 #W + 441 14 !
! T T P2 ! B _ REER] e
i [ BRIRE N i il i |0 [ 1 ! (EYE [ 6
R T e T s BESTESNBUAN suNEm
1 Hit ! i K T T T
: ja
! ! T T T ANEN T Tt
AT HERE TR LORR AN T T L 1 EEREEA!
s T T 1 1 t + g | T
i I | Ll ! ENRRN { L !
I BRaR A | NG R HE Pl | EE)
I R 1 7 B 1 i
| T HhH T IE il 1 Lh 3
1, 1 i | ] i _m 1 t q_r
e e T T T 1
it i ] i HERASS SEREEY 1
it ! T B BE O 1]
{ i § 1 Pl 1 __ RN
| r D ARSREEBEN AR BESRRNNS
HH i1} Am “ i i | %~ Fogid .m_ i | ! i
Hit 44 1 t T -
I Y ik | B i ENE I
i H ISR il ENASNENNI NEEEES! w 1
f I B T TT ™t 1 -+ T
4 I} &l 4 L yal b
it -— ? i s O e o ™ 1 ﬁ.
S 11T iH REEEH ] i i
T i T : g 1 T
H $ 4 . : _F i)
M IHNRSBRRRRI RERNEN! , T ! t i
| H L ] ) LR ;
il ] I i { 11 ERN 1 TP T T T i
‘ ! BHEREEERERANE  RRARN EERTIN ERNSNERNGNE i
f T 5 5 1 TT1 | T
1 ISHA Y | | R ; 11 1 ! 1
+ M 34 i .MJ_ 1 T : e )
1 T & A T T t
i A i VL siey I3 h
Mk i [ i1] | :
i , il T f T i , + - :
i _ ;
| i | | MRER 1 ! ¢ 1o
h T + +
i ; i : 1 il 1 1 LN i J
il ! It B B 1 N Tl
I 11 i PP , hN B! )V e
I A | EREREE] ! {5 o 10 20 5 g
+ t + + o —
il . IR i I AT NG ] ]
I ! Lt kA ] 1 T puesn LY > i
| L H m 1 ) TN
T R R R T T I
. BEEE |
T 4 —
! 1 =1 I8
i | RENEANE _ a:
| RIS ] SRR R ! ]
i ; S T S0 O i A ﬁti e ey 1 I il 4 i
SR RRE SIS
NN NS SENHTEaEN EE AN ! 1 !
o s — e 71 : -
i IR 0 0 N 0 00 0 8 .0 0 1 IR ]
7 t R _ﬂTrl&..&luu%.wrlrb_ww'ﬂlﬂ.ﬂiv,v+4af,|w..fxxv
u _.;ﬁ*tTH:,YJwIArYﬂ ’ ﬂfﬂluaﬁﬂlw 1 .
L T wl S SV I8 R SN IO S 15 ) i - i
m, i Sl M -l m .H, S ‘_« T | L {
o o o N ©
ﬂ A
HION! &83d SNDISIAIQ Ol X S3T3A0 2 =
™\ v S n oM 3avE . Y TINHLINYOOT- WIS £\
\ ) ‘00 N39Z131a 3IN3FanN3 (\, ¥3dvd HAVHS N3ISDZL131a 0iZ7-40¢E "ON \ 4
L e




Z - :
1
1] L
P = =HE
[ a
i L e
HH | o
|| pa | 4 Z
- _ | ! f - P
I T
8 Z H
4| itk
2 £ 1) i
= r 7
7 L
[ L
[ T |
| N ~ [\ﬂl
1 I8
- "
< ERENE=R-
_ : i Ty 3
£ = =
ot
e
q r4
B K T -
in I
N |
| 2
N
N\ | = Z
|
1
) _ \ \
P, ! \
L 24 | \
I X /
; 3 =] = ~C
_ M N N
s N, N
I N o
| / N g 7
LT = =
iS5 » W@ Vi HETIR S
T 3 - z T
| AT Pl Ko
AR XK o X, .
b | 1 vi _ & —~ AN
4 ' ] of Nh ENL- SN L
1 / ] / TRl T RSE G
¥ \ m _ o —.—l = F
2 | { Ml
1 N _,r.m \ -
/ t ] AT P,
4 N N A.\ ARG A LA
| 1 v 5 N
4 7/ N ; ; NP
- il | _ y 1l - ] =N ¥
- = = - - | A & A — {1
¥ d 4 1 AN N S
/ m L 1 >
| Y A & NN
, T N ] E
| " )
BN | 1
[t Vo 3 /
Sl 1 rd
—— : ~ 1 y | | I — !
X |
1 4 | Il
N f 1 I
1 | 4 I 3
|
| =
/ s
= { AN | &g
4
it 4 ,
- ! f Y
’ § |
] { N [ .
T / |
Ll ] 2| / /
. ¥ A 7
N i Y
1
\ I B J
7 / \
\ 4
{ / L
\
I Ny i W
1 1
! |
| 1
7 1
+ T ;M ]
! [
|
/
| | % 1
— — .
X
\
W A}
¥ A >
A £ 7
= p. S * M
fe bt i 5 v - N
by | e emencag
\ e
N
P .
3 1
v | 1]
d I i ] | J b i 1
P 1 o o
Uk, ) 3
= VUS'h NETOVH ‘0D ¥WASSI ¥ TIL4NIN

971AG-6GE HONI IHLOL O X Of

2o |




—To Ajo —BO) mmpias .

95 miles X e

LEGEND
sy End of Line
-+ Station

-~Electrode

L No Anomcly

| Very Weak
1
+ Wweak
|
411
| Moderate
I
T
Strong
xxxxx Grounded wire fence

X x

k*nlu* 4-* \6
I g \ \
® -~ y,
- <Y, \ Q
= 2 )
e \ \5
Joat \
ok
-~
o+
~ ok
- Y o
S )
// \.c’ﬁ
-~
a

From Base Map furnished by
Hunting Geophysical Services, Inc.

\
\
\
*
S
k2 ‘*.‘_
+*
+
+
-
*'l-
@96 .‘;b
+
'S
+
*
-
2% %
+
N
I~
oo

&

19
o
1%°
22
29
L/ g.eg
N
&,
95
L
N
&3
L
1**'\’62
*
.‘i
*'4»
+
+
+
+
1_‘*
+
+
+
+
+
"'l-
¥
INDUCED POLARIZATION SURVEY
QUIJOTOA MINING DISTRICT
Papago Indian Reservation — Pima County Arizona
for
HUNTING G_EOPHYSICAL. SERVICES INC.
by
HEINRICHS GEOEXPLORATION CO.
Scale: I"=800' Jan. 1963

To Covered wells
2mMiles ———

|

|




QULIOTOA MINING DISTRICT

mmm
mm.m

o Be0. Box 5671 'm. Arizonas



¥ .-'\""~‘-,yv' I

WMQQ-O---QQQﬁ---m‘--‘.- B T - .-
Conclusions & Recomnendations----cc-eccwcwcrennncenn
m»---..u— D D ok uuou.nnu-n}f—-------.--m
:.WGu----n—OQ--h&u“ . - A . S -

Sectional Data Sheets, Lines 1 thru &4
Depth Curve---Line 3

In Pocket:
Plan Location Map
Self Potential Profi




% mwummu. mmm
pm&. MMMMWO”M
uummm.mmw-«
Covered Wells, Arizona. This work was performed at the request
u&.wo.mumwm. Ine.,

auumSnduupmulmnm.




1. The anomalism observed is definite, but considered to be of
only moderate absolute magnitude. It is interpreted to be due
to sulfids minevalization and compaves with rather surprising

similarity to the previeus pulse results.

2. Data on Lines 1, 3 and 4 indicate definite attenuation of

sulfide involvement at depth. |

3. Mnua-Zh*tﬁlmth due to proximity

Lines 1,2 end 3 were run along Hunting Geophysical Lines
2, 5 and 6 respectively, centered as indicated on the plan map,
using a 500 £t. dipole spacing. Line 4 was run along Humting

Line 7 centerved as indicated at 1.0 south om Line 1 and using
a 1,000 fr. dipole spacing. :



Obsexvacions were made from the expanding dipole-dipolie
or Eltran electrode configuration which has become stemdard in
the industry for those using the frequency domain technique.

A D.G, frequency of .05 cps was used throughout the survey
except vhen receiving the 5th and 6th separation data on Lines
2 and 3 and 3rd through Gth separation data on Line 4 where high

telluric noise-to-signal ratio was minimized using .15 eps.
The A.C, mynudm 3.0 eps.

that mapped by Hunting. The highest absolute anomalism (with
qumpmnthqumymsmum“um
2. On the other hand much if not all of these data are subject -
to question regarding degree of sulfide involvement because of
the close proximity of this line and the current electrodes to a

P



parallel grounded wire fence. In fact it is almost certain that
the data en the 2.5n to 3n dipole was stwongly affected by the
fence and it was not reasomable from the observations made to
compute frequency e¢ffects or metal factors on the last three
data points.

line 1 shows a distinct anomaly from 1.0n to 2.08 with the
strongest effects from (.58 to 1.56. The pattern is obsexved
on Line 3 which offers the highest degree of lution although

A of depth analyses were attempted on each of the
lines, in lateral resistivity changes prevented any
successful _ + One depth curve on Line 3, taken

along the diagonal projecting to the north from between stations
0.55 to 1.0s, gives & depth to the top of the second layer of
500 £, a vesistivity of 70 chm £t./2pi for the top layer and

a vesistivity of 210 chm £t./2pi for the bottom layer.

Respectfully submitted,
HEINRICHS GEOEXPLORATION CO.

BE i vy o T

January 30, 1963 Franklin A. Seward, Jr., Geophysicist

Tucson, Arizona ST -
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