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MINERAL

HEINRICHS GEOEXPLORATION COMPANY

P.O. BOX 5964, TUCSON., ARIZONA 85703, 806 WEST GRANT ROAD. PHONE: (602) 623-0578
November 7, 1977

Mr. Kirby C. Coryell
Canus, Ltd.
5140 East Burns Street
Tucson, AZ 85711 -
Re: IP Survey
Miami Area
Gila County, Arizona
GEOEX Job #1199

Dear Mr. Coryell:

Attached hereto are three expander plots and a location map for the
recently completed IP survey you requested on behalf of Canus, Ltd. in the
Miami (Kay Bohme) Area. This work was done during August 1977 and consists
of three pole-pole array IP expanders. The purpose of this survey was to
locate possible deeply buried extensive disseminated sulfide zones below a
thick section of Gila Conglomerate and unmineralized Pinal Schist. Also,
the work is to serve as a partial fulfillment of annual Federal mining claim
assessment requirements.

The locations of the expanders and the current and voltage "infinites"
are shown on the accompanying plan map. The expander results are presented
as standard electrical soundings on double logarithmic plot sheets, one for
each expander, showing the apparent resistivity and percent frequency effects
(PFEs) plotted against the "a" spacing. The "a" spacing is the separation
distance between the current and voltage electrodes and varied from 200 to
4000 feet. This would typically be expected to give useful information from
about 100 feet to as much as 6000 feet below surface.

The PFE data was obtained using a frequency pair of 1.0 vs 0.1Hz on all
three expanders. In addition, Expanders #2 and 3 also utilized a frequency
pair of 0.3 vs 0.1Hz and the resulting PFEs in this case have been multiplied
by a 2.1 factor to normalize the data to a standard decade frequency spread
to allow a direct comparison of data on the two different frequency pairs.

Considerable telluric and sferic electrical noise was present during
the course of the field readings and the data is therefore only accurate to
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about +/- 0.5 PFE. The resistivity data is accurate as plotted and has been
corrected for the actual positions of the "infinites". Resistivities are in
units of ohm-meters.

The IP data on Expander #1 shows only typical background response. Ex-
pander #2 may be very weakly anomalous at depth but electromagnetic (EM)
coupling interference appears to account for much of the response in that the
PFEs at 1.0 vs 0.1Hz are appreciably higher than the normalized PFEs at 0.3
vs 0.1Hz. Were all the measured IP response due to sulfide polarization, i.e.,
no EM coupling present, PFEs on both frequency pairs would be approximately
equal. The difference in response seen here indicates that sotme EM coupling
is present, even at the lower pair of frequencies, and if all coupling effects
were removed, the lower frequency PFE data would be reduced to perhaps just
under 2 PFE. This is considered high background or just bogyderliné anomalous
response for the rock types involved.

Expander #3 shows somewhat higher IP response than on Expander #2 and,
for the deeper data at least, the difference between PFEs at the two frequency
pairs is not large. Therefore, perhaps 2.5 to 3.0 PFE coupling corrected IP
response may remain. This is weak, but possibly significant IP anomalism,
and is compatible with the expected target of an extended body buried roughly
4000 to 5000 feet deep having an intrinsic IP response of 6 to 10 PFE. Some-
what weaker response from a shallower depth could also explain the observed
gnoTalism but 1s perhaps less likely considering the geology based on nearby

rilling. ’

A partially grounded metal pipeline is present between Expanders #2 and
3, about 1000 feet distant from both expanders, that could possibly be caus-
ing or be contributing to the anomalous IP response. Additional work would be
necessary to definitively determine how much, if any, response is due to the
pipeline. However, the ground was quite dry during the survey and the ex-

‘panders were kept at a reasonably large distance from the pipeline so spurious

interference is probably not a factor in this case.

Resistivities on all three expanders indicate a three-layer situation:
an intermediately high resistivity surface layer situated above a relatively
conductive layer that rests upon a fairly high resistivity layer. Expander
#2, through curve matching, suggests a possible interpretation of a surface
layer about 650 feet thick with a 90 ohm-meter intrinsic resistivity resting
on a 30 ohm-meter middle layer about 1300 feet thick in turn resting on an
extended zone of 900 ohm-meter material.

Expander #3 indicates a possible interpretation of 800 feet of upper
layer material having a resistivity of about 170 ohm-meters lying on a layer
about 1500 feet thick of 17 ohm-meter resistivity in turn resting on an ex-
tended zone of 1700 ohm-meter material. Expander #1 did not present a very

HEINRICHS GEOEXPLORATION COMPANY
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interpretable curve perhaps due to lateral variations in resistivity.

The three interpreted layers may represent Gila above and below the
water table resting on a high resistivity bedrock. (Pinal Schist?) Another
three-layer possibility may involve a more sandy Gila resting on a more
clayey Gila resting on resistive bedrock.

Respectfully submitted;
Heinrichs GEOEXploration Company

Chris S. Ludwig
Chief Geophysicist

CSL:mt

GEOEX Job #1199
P.0. Box 5964
Tucson, AZ
117777
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INDUCED POLARIZATION LOCATION PLAN
of
MIAMI AREA, 'GILA COUNTY, ARIZONA
for
CANUS, LTD.
by
HEINRICHS GEOEXPLORATION COMPANY
P.0. BOX 5964, TUCSON, AZ. 85703
JOB NUMBER 1193  SEPTEMBER 1977
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u f HEINRICHS GEOEXPLORATION COMPANY

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

November 4, 1977

Mr. Kirby C. Coryell

Beth Properties, Ltd.

5140 East Burns Street

Tucson, Arizona 85711

Re: IP Survey

Copper Creek Area
Pinal County, Arizona
GEOEX Job #1199

Dear Mr. Coryell:

Included herewith are the final plots and data tabulation of the six pole-
pole IP expanders completed by us during August and September, 1977, at your
request for Beth Properties, Ltd., in the Copper Creek Area, Pinal County,
Arizona. The purpose of this survey was to prospect for large scale dissemin-
ated sulfide zones at depths in excess of 4000 feet below a thick section of
Gila Conglomerate and post-ore volcanics. In addition, this work is in partial
fulfillment of Federal mining claim annual labor requirements.

The pole-pole expander locations are shown on the accompanying location
plan. This plan also shows the position of the voltage and current "infinites".
The results of Expanders #1, 2 and 3 are presented as standard electrical sound-
ings on double Togarithmic plot sheets, one for each expander, for the percent
frequency effect ?PFE) and the apparent resistivity. PFEs were read on two
different frequency pairs, i.e., 0.1 vs 1.0Hz and 0.1 vs 0.3Hz. The 0.1 vs
0.3Hz PFE pair data has been multiplied by a 2.1 factor to normalize it to a
standard decade frequency spread. This allows data from the two pairs to be
directly compared.

Results for Expanders #4, 5 and 6 are shown in tabular form since they in-
volve only the two deepest "a" spacings. For Expanders #1, 2 and 3, the "a"
spacing, or the separation between the current electrode and the voltage elec-
trode, was expanded from 300 feet out to 4000 feet. This should typically yield
useful information from about 150 feet below surface down to perhaps as much as
6000 feet below surface.

Expanders #3 and 4 involved a buried electrode in addition to the normal
surface electrode. The buried electrode was placed at 1200 feet depth in the

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




Mr. Kirby C. Coryell
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3605 foot deep vertical drill hole in the south central part of Section 31.
Ideally, the electrode would have been grounded at the bottom of the hole but
a caved zone at 1200 feet precluded doing so. Data from the buried electrode
is presented in the same manner as the surface electrode data and where the
“a" spacing is the distance between the drill hole collar and the voltage
measuring point.

The field PFE data was difficult to obtain accurately due to strong
telluric, sferic and perhaps man-made electrical noise arising from San Manuel,
however, the data is considered accurate to within +/- 0.5 PFE. The resistiv-
ity data has been calculated taking into account the actual finite location of

-the "infinites" and is presented in units of ohm-meters.

The IP data are not considered anomalous. Even though some of the 1.0
vs 0.1Hz data is over 5 PFE, the corresponding equivalent decade normalized
0.3 vs 0.1Hz data is everywhere less than 3 PFE. This is indicative of con-
siderable electromagnetic (EM) coupling interference present, even at 0.3Hz.
Thus, the "true" or corrected decade PFE with all EM coupling removed, would
1ikely be less than 2 PFE and is therefore within the typical background, nor-
mal unmineralized, response-range of the rocks involved.

The resistivity data for Expander #1 suggests a relatively resistive sur-
face layer, about 100 ohm-meters in average resistivity, approximately 700
feet thick overlying a thick section of about 30 ohm-meter material. This
interface could possibly be the water table but is perhaps more likely sands
and gravels overlying more clayey lake bed sediments. No bedrock depth estim- .
ate can be made from this expander as only two layers are indicated.

Expanders #2 and 3 suggest, very roughly, 4000 feet of 50 to 60 ohm-meter
material resting on 100+ ohm-meter material. This is compatible with Gila
Conglomerate overlying a volcanic or intrusive bedrock and is within the ex-
pected overburden depth range. The buried electrode survey for Expander #3
suggests a somewhat lower, 30 ohm-meter, Gila resistivity but a similar bed-
rock resistivity and depth.

Expanders #4, 5 and 6 are only two data points each so no curve fitting
is possible. However, the lower apparent resistivities on Expander #4 indicate
a somewhat deeper (or more conductive) overburden than do Expanders #2 and 3.
And, higher apparent resistivity on Expanders #5 and 6 may indicate a somewhat
shallower overburden than do Expanders #2 and 3.

HEINRICHS GEOEXPLORATION COMPANY
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Mr. Kirby C. Coryell
November 4, 1977
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In conclusion, no large scale sulfide zones were detected in the areas
surveyed down to perhaps as deep as 6000 feet. However, that does not rule
out the possibility of important mineralization still being present. These
expanders were widely separated, leaving many untested areas, and also they
would not Tikely give a detectable response to possibly significant sulfide
zones having dimensions less than their depth of burial.

Respectfully submitted,
Heinrichs GEOEXploration Co.

P A Aty

Chris S. Ludwig
Chief Geophysicist

CSL:mt

Job #1199
11/4/77

Box 5964

Tucson, AZ 85703
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TABLE OF DATA FOR

POLE-POLE EXPANDERS #4, 5 & 6

|lall

Resistivity
in ohm-meters

Expander # in feet
4 (surface current 3500
electrode) 4000
4 (buried current 3500
electrode) 4000
5 3600
4100
6 3500
4000

40.8
41.0

37.0
37.2

99.2
102.0
79.1
83.9

PFE @ 2.1 X PFE @
1 & 0.1Hz 0.3 & 0.1Hz
4.5 1.7
5.0 2.1
5.0 1.9
5.9 2.5
4.9 1.6
5.0 2.0
4.5 2.1
4.8 2.3

Note: For Expander #4, the buried electrode was grounded 1200 feet below surface.

HEINRICHS GEOEXPLORATION COMPANY




El

$d2}W-Wyo u

al 8 8 9 5 ¢ £ Z ooQ‘or 6§ 8 9 4 OOOI 6 8 £ 9 § ¢ £ 4 oot
” , L _ T | i | Ll ,
=i Il W 1] m “ | [ . W -
T [ I THER [N [
LT T 0T u L
RN L m L]
T LLB1 ¥380L130 66L1L YIGWAN 801 il T
1 11
St E0LG8 "7V ‘NOSINL ‘v96G X08. °0°d b
o ANYAROD NOILVHO0Td4X3039 SHIIUNIIH - T j i ,
i kg . ]
0L 'S31ly3doydd Hi3g :
e+ 10} =
1. YNOZIYY “ALNNOI TVYNId =
CEE vady M33W0 ¥3dd0D = !
L) o 00 _.O |
A AIAYNS NOILYZIYY10d 0IINONI i :
Bl 1# 43ONYdX3 3704-370d i i
AT CHBES WS S MNCH N [ NRUN (H Ry MR ilrpr\‘.}wlm.l 4 i ; 181 o e
w =g
|
_ il —
mm =
ﬁ | =T
g ===
STl e
z -

‘0D ¥3SS3I ¥ 1344NIN
2 L ‘YSN NI 30YW S3ITDAD E X 2 U.Ffl_
v QZeL OV DIWHLIEVYDOT ="«

Gl O I o G D O I B O D on oOn D SN En Gy om

\
.



sd242ui -wyo W Ry

L9 5 ¢ £ Z S ¥ £ 4 000 4
| || 1 I I TITTTT m ,
| i [f!1 , ! LU |
| ,, | . INERN [ W
1 E IR H [ | il I INRNR AN
L SRR LI B s it 12 4”
0 LLBL ¥380130 6611 WIGKAN 801 oyl T §
Af E0LS 7Y "NOSINL '¥96S X068 0°d it ,
ANYAROD NOILVH01dX3030 SHIIdHI3H T ! i
T %ﬂ I I _"H ”
ST T017 "S31LU3404d HL3E i —H ! H : t
€ 10} " P ; = £
b YNOZIMY . TALNMOD ¥NId e P P H
O seang oz ‘MZ‘ gmmmu mm&mcu = M _ *WA i
[EEEt il s saEas
S AJAYNS NOILYZIHYI04 Q33NN i A aa :
Tl T# ¥430NVdX3 370d4-370d 7
UG 0 15 0 TR 10 G O (3 31 SO I IR T I I A l‘,lwﬁl m
— —+L
\\\HTHH>( ‘m
=== X
h 4
== £
= ;
¢
1 ” .
= —+8
== 6

) ‘0D ¥3ISS3 ® 1344N3N
\ 'VOSTN NI 3QYW S3TDdAD E X 2 M?ﬁ«__
J AZc/ O NWHIINYOHNT DT

o oE oG Y O D O EN D D 0 o N e oEn D OB OB o




+NN&- ..\:.

16 8 9 5 £ Z 00001 6 8 £ 9 § ¥ £ 2 000t 6 8 9 g 3 Z oot
el 1010 R A AR R ERR | | T T | '
S R Rl | ! ARl T ;W | |
m T I ;. I I , “ , _ il l | _
L SR AR i A R A it NARN T AR i} IR AN |
| LRI N R ’ y ¢ T | L | il HITH | ! | |
0 1161 4380100 661 438HAN 601 itk R AT R B i ; | RN AR |
Jbbt E0LG8. TZV 'NOSONL ‘p96S X08 “0°d i e = i P H.
i ANVAHOO NOILV¥01dX3039 SHIIUNIIH w HTHT M m HH ! “ =
b-eee >Q N 1 I ” ] _ i { _ i u I ; “ ; 1
S t0L1 's311Y3d0¥d W13 " HHH M T e N A
e 10} T : e e SSSSSSE== H : e e e R e e
——f: YNOZI4Y "ALNNOD TV¥HId L 55 SeEes Bimiscdpensdnes : : , £ e
JEEE VIMY N340 ¥3dd0D E i I ineenEsSSSSEES e Eicesssmmmesi ]
e 40 i Mﬂu.ﬂ J P2 i e P2 1
JITED AJAMNS NOILYZINWY10d 03INONI it e ang e o i 41 u iEssi===Se====P
TEE B# ¥IONVAXT 3704- 104 e R R R et St At s i e PP o
T . . + 1 1T | | T . I I Y B a
=
o
o
3
i
3
M)
Ny
5
1)

it T

- O 00

OO ¥3SS3 B 1344N3N

'¥US N NI 3AVA S3IDOAD EX 2 A Vf;
AT/ Oon ATWH MY SOT !

DDDJ__]DDBD]DDWUDSFLrL[




<°°‘ro UNITED STATES o ' UNITED STATES | : CLARK RANCH QUADRANGLE o
o".,,) DEPARTMENT OF THE INTERIOR . ¢ DEPARTMENT OF THE ARMY ARIZONA—-PINAL CO. *v°e°
L GEOLOGICAL SURVE'{( _ A CORPS OF ENGINEERS vy . 7.5 MINUTE SERIES (TOPOGRAPHICZ : «
110°3730* 536000m.£. | (HOLY JOE PEAK) ik e /32’39’ Al \1\\ 930 000|FEET| | \1/1:1332045’
M ST s om0 R e T e 7 NN e )\ MR
(Z/[s\”;;? _669 L e LL//}/'?(',O/ : \2 l@ K%-/’\ Pt
B i A : FT 10 Voo [ -
e g - : Nt T EXPANDER #2

A =g 2¥
3 gR i ,.,,»""d Gy
= “y — - ==
27 i
/7 XL (FOR EXP. #1) |~ 7=
,";” e 4 e 45 S
P 3 : :

=
N

COPPER CREEK MINE 1.2 NI

N

D

3800 FT 70 I |

EXPANDER #5 & 6 |
L I 5

$
o

o

I

[

0O-.

: | 630 000
3 FEET
]

WINKELMAN 22 Ml. o

28 MI. TO ARIZONA 77

/
)

/
- Y ¢ 7 g
ey T /'l/, ;
i ~ 7 —
) /
Ve (FOR EXP. #3 & 4) |/
A - E/S
el
g 1)
’l’ / »
P y
7 ! N Lt
7
"
{ s
.

42'307 =

2F INDUCED POLARIZATION POLE-POLE =
o sk EXPANDER LOCATION PLAN. £
'T.ss.z : e el ; of g
s ¥ COPPER CREEK AREA 3
, : 3

PINAL COUNTY, ‘ARIZONA
< for
BETH PROPERTIES, 'LTD. '

by
HEINRICHS GEOEXPLORATION COMPANY
P.0. 'BOX 5864, TUCSON, 'AZ. ‘85703
JOB NUMBER 1198 OCTOBER 1877

e

= g

2

-0

1000 2000 3000 4000 5000 6000 7000 FEET

5 : 0 bl 1 KILOMETER

[ o ——— —— ——— —-——— | - =

.. CONTOUR INTERVAL40 FEET.
DATUM IS MEAN SEA LEVEL

{ APPROXIMATE MEAN | S
. L DECLINATION, 1948
¢ % o

TAg.
YN o



of
MIAMI AREA, GILA COUNTY, ARIZONA
for
CANUS, LTD.
by

HEINRICHS GEOEXPLORATION COMPANY
P.0. BOX 5964, TUCSON, AZ. 85703

JOB NUMBER 1199  SEPTEMBER 1877

Need!e Mtnﬂs"’Pa




4335 ui

e e e )

LL61 YIEWILdIS 6611 YIGWNN 8Of

E0LGB . "ZV °'NOSINL ‘¥96S X08 "0°d
ANVAKOI NOILVY014X3039 SHIIYNIIH
g

‘0L7: 'SNNY)

10}

—1==  YNOZ 1YY ‘ALNAOD VTID ‘V3IHY IKVIK
piedie. . )0 -

m A3AYNS NOILYZIUYI04 Q3OINONI

g . P g v
- TR I | A o
| = i
(o 3 i PRBES . : -
i ] ! T
| ! H
| { i i
5 e : i : ;
: S R - .|I.'1M r———
i
: o BT
i B SRS |
t
i ]
{ A
E i i
“ i
| [
R 8 PR i 00 7
-y
| ! |
1
b i
i cnlins melk “ :
{ i i 1 H
2 S O
NS EINNG (SENET) (0L TINEN S :
{ y : \ (T
! o il i o
L i i | fatnll
= ¢ 2 i !
| t
bk e
g4 —t
o g nsind P

OO H43ISS3 ¥ 1344N3 N

\ ' g © V50 NI 30vA 531040 € X 2 TP\
pS 2L QY DWHIIMYAOT A



AEE !
! | B
LLGL ¥IINILIS  66LL HIGWON 907 : EeEg=h
EOLSB 7V 'NOSINL ‘Y965 X08 '0°d 3 |
»zcmsau NOILVYO01dX3039 SHIIUNIIH et
D ,4,. _ T
017 SNV iEses m :
io} aE L ESEEe
. YNOZIY¥Y ‘ALNMOD VI3 .<u=<_ INYIN Tep .
ihLE] K. hO ’ . _ ,ﬁ. ,
L AIAYDS NOILVZI¥Y104 033NON) 4=s iy
LELER g f Ly e ! |
. A AM i ” — :;w
: g
iWW_
....... |

~ @

..... ——

=

LTE

3555 ARaRd B3

o 0

[~}
—

OD "83S5S3 B 13344N3AN
noNi 30y

£€2EL 9P

JIWNHLIEVYDOT




+.00.w. u e

LLIB] ¥3GWILd3S 6611 WIGHAN gof

€0LGB.°ZV 'NOSINL ‘Y965 X08 ‘9°d | |
ANVAWOJ NOILVHOTdX3039 SHOIYNIIH |
kq

"0L7.'SONYI

10} _
YNOZIUY. "ALNNOD V119 ‘VIHY INVIN
jo .
A3AYNS NOILVZ1YY104 033nQNI

Ly
i
i

-

(e

el

~

o 0

b

O3 "H3I5S3 ¥ 1344N3 X
© w50 N1 3ave S31DAD E X 2 TF NN
v / SZE/L Qb TIWH LMY IO SR




32°45"

3623000m.N_ |

37'30"

L1053 /30"

o)l

2.5 M

i

UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

110°37/30" AL

e > | RS \/ V! -
: e

. UNITED STATES
DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS

3849 | SE

; R.17E. R.IBE,.

\MAMMIOTH 0.8 M{.

I. TO ARIZONA 77

WINKELMAN 22 Mi. _¢

T HBLYSY O PEAR)T

P
o 4

?/'\/,}A:, Cfov"}sj e //

- ARIZONA—PINAL CoO.
INUTE SERIES{(TOPOGRAPHI
1 g B R —\1;“

b

3

ARK RANCH QUADRANGLE

@i
“9\041"0\ A
PSS

(@) \\'L\’\'-Aq,

"\'(-/O /{ T \\:

indmill __=-
P74

o L
MR B !
11327457 '

|
{

—

) ¢ !
COPPER CREEK MINE 1.2 M.

630 000 e
| FEET :

{3619
42'30"

ALIURC MTS 1:62 5000

T 3%
: o (-]

Q¢
iz =

SRy

|3610000m.,

Mapped, edited, and published by the Geological Survey

Control by USGS e
Topography from aerial photographs by multiplex methods o
Aerial photographs taken 1945, Field check 1948

Polyconic projection, 1927 North American datum

10,000-foot grid based on Arizona coordinate system,
central zone

a B
Y 231 MiLS

T 4MILS

1000-meter Universal Transverse Mercator grid ticks,
zone 12, shown in blue

UTM GRID AND 1972 MAGNETIC NORTH

Dashed land lines indicate approximate locations DECLINATION AT CENTER OF SHEET

Revisions shown in purple compiled from aerial photographs
taken 1972. This information not field checked

(PEPPERSAUCE WASH)
3849 11 SE

SCALE 1:24000
1 3 0 1 MILE I
=t m———] | — 1= — | — —— ]

2600 3000 4000 6000 7000 FEET
1 Ly 0 1 KILOMETER
E:% s 3 :

YR CONTOUR INTERVAL 40 FEET
DATUM IS MEAN SEA LEVEL

=1 ——! = |

THIS MAP. COMPLIES WITH NATIONAL MAP ACCURACY STANDARDS
FOR SALE BY U.S. GEOLOGICAL SURVEY, DENVER, COLORADO 80225, OR WASHINGTON, D. C. 20242
A FOLDER DESCRIBING TOPOGRAPHIC MAPS AND SYMBOLS IS AVAILABLE ON REQUEST

L T S

& ;

546000m.F

ROAD CLASSIFICATION

HARD-SURFACE ALL WEATHER ROADS DRY WEATHER ROADS
Heavy-duty. . ———— ZZ2NEISLANE | nroved dirt. .
Medium-duty — — “ENELSLANE ynimproved dirt oo

Loose-surface, graded, or narrow hard-surface

{3U.s. Route * (Dstate Route

ARIZONA

QUADRANGLE LOCATION

PIMA BLUEPRlNT 90 N3237.5-W11030/7'5 ;
4&;5 . Efg QB ?05\ 2\2”1\ PHOTQRII%%ED 1972 ;ﬂ‘
TUCSON, ARIZONA 85717 e e T NE-semes vase )

oy e

102307

CLARK RANCH, ARIZ.

i

3237880~

o
-
/

49

T

ak



868A SHIMHS—MN Al 0S8¢ SNV

S¥61
. §'L/SZSOTTM—G'ZZEEN

V“OZ‘ J

AV o0s
‘ZIYdV ‘NOILVYIdSNI

*

. an|q ul umoys ‘ZT auoz
‘S}01} PIIB 10}B2IS|N 9SI9ASURL | |BSIBAIUN 48}BW-000T

J

00 I3

iz..ylv-» " ,.\‘
i0Ud
|

PCwE-L7¢ o

G594
g Yiid

1334 000016

& b /
f%j,’/ wasAs 8jeuIpI00d JejnBueioas s &
;a:% (3se3) euozUy UO paseq pl8 1004 000OT /
&j wnjep uedewy YUON /261 "uoiosloid ojuodkjod
0E.,Z T LI NEUNEES - | 5 :
//OE/ZZ’fé:ggoo{t ERAN'| Y1 d 1/61—o a|'NotoniHS sotoss—uomzuni e = B0s
& 3 N
§ N \’\ﬂ
"N-wooob9e
S
‘N1° “ 5
&, s
1) ?~ \
.\\ Q N
R 28 )
X Yy &
N ) -~
AN AE e .
N N PN - IS
/ NG f ————— ) XA
= g 9 e 3 BIRS o j
\b S 4 Q ( & S
6o <e W\ == o y \ \E o
s \\‘\ > N \,‘ é;/ o N ) /; (/
|
% £ o IV, Yy 3
N e 2 5 WA ) 5
=7 AN
,—-—? S A ). L &/} . o
b Y NN S
= SO AN E
. WS
‘i S = o
. I
. %7 N a2
5 5 2 3 0‘. &) I
SONES anN e epra e o A, = <
boe | NG S —y
9 ARG = SN
2 e (e =
8 NS L S 20
m Z ==3 <% 2
2
Y] \ \ ¥ \
55 ZANY r::”” . ©
e
00 3 TS <
;1;. &
o W\
'” “, % & Q =
R S
2 N
_Q )
b \
z 3 /
T @G % %
o =] 2
o = ; %
-~ G e f
@ 09E = / =
= SC A% % Ssay
- 7
. IR i \ '
L] 1 p
2z P 5 R S N\
g3 \ .‘.*a': @)
ac S Z =
b = \
Za =
8 loig e 3 i
0 /52 4 NED
¥ \ M
4 084 = NN
17 <\ v
860c | 100
X
)- o 8
N S SHES
0L =
q
» 4, ! ‘\
\ b o
DR Z
C) A N N E;
o \3 »
X
o € NS 2
” NG
669¢ 3 Q¥ 3=\
‘_’a 9 S
<& ,’// —
)
3
S
s’ T — N ¥
® ~ _ g =SS
g3 Rt
1 P
ﬁ\, %0
/ L
: \ :
00z¢ { 4% < L
T
3 X
/.
=~ Y
\
{2 4 -~
0 °P\
\ !
10ce v 3
L 5 b
Y %
R
#OE,L2
‘N
‘N 21
€0ze
-
Y0e
G0z
o
m

L
: t . ) 1S3N034 NO 318V1IVAV SI STOSWAS ANV SdVYW OIHdVHDO040L ONIFIMOS3IA ¥3Q104 v
; ot ] 2¥202 "0 °d ‘NOLONIHSYM YO ‘S52208 0AVHOT0D ‘¥IANIA ‘AIAMNS 1VIIDOTO3D 'S'N A9 IIVS HOA
il SAYVANVLS AOVHNOJY dVYW IYMNOILYN HLIM SIITdWOO dYIN SIHL
Lt ‘
i ' f
13 ; [9A8] BOS W wnieq
99, [RAIQIUTL INOQUO;
3 b Y3LIWOTIN T : N : 0. S0 (e
= — T I —— e ==
¥ 5 i t / 1334 000£ 0009 000S 000% - 000? ir()008 ~0oot v 0 0001
_( f A :} ok E] [ v - 5 ; 1 '\}
1l TN T R | Yoo fr [ 1
* \, 2 \ ol
7 GRS 000v2T TTWOS v 2t donaans
/W sI ¥O1¥3dNS ¢ baihy - 1 W MS Al 058E (YOU o # e | Ly
S AN o Ry s ' I
i ; & \
s N A ‘
’ ¢
. u Q ) g : /. N t N
: 1 \ 1. i i 3 A
: : 2 N 3 2 \ { ? 1 i/ ; n ; W SN 4
( It M/; :;l § " ST <4 TR A
R\ S j \ R 5 . i
) : SRUN 9 ‘ |
A L - 4 |
Sz = % s S = ,’."k_/ c * : ULV I\ | 2
) = 7 - N ) O
BES 5 e |
i , g s\\© y o
A &)
e (@A ,
A S NN )
\’\‘ e o Cd
,I < S _'\. , “
A o
S \ N\
v = ;
4 3 7 .
\ S . ,O% o, =
o > 2 = 2 ( @5
% el Z
N &
£ = \
Js 9 “
- u . R
S 4 4 i :
4 5 ~ -
/U
y 7= }
) >
=
A 2 )r
L A 4 =
. S =
i £ _'i'l g £ 1]
Q%S' N 0 IR |
7 : o D N (i : W\J/
: . i
7 D
'\— Q1))
- > & WheZ
: i “'.. ey
o &%) )
‘ e ; S % ) 0
N '
‘ , 4 o 5
. 10
. O p
- f’—D‘
y i b 0, R
2L : (@)
j )
t A 02 :

0
] 0‘7
0
Q
S N
7 S -

06 o8 / =
#0E.25.,0T T e |1334 000082
) SATYIAS ILANIW-HL
& ITONVHAVAO NOILLVMIISNI
St VNOZINV .
t“’& :

(005 291 wapr MD438U2Y20)) G0g!
111 1G8€

ws #0E/LS

133HS 40 ¥3IN3D 1V NOILVYNITD3Q
HIYON OJILINOVIW G¥61 ANV aI¥D WiN
anoy'sn ()
e TSN UIpipBaGiduy - e—— Anp-wnipay
SN 6v2 ['20.0
LL byt A0 Anpay8 e fnp-Aneay
s NOILYDIJISSY1D av0y
a2 o"»:Q
X Gv6l *59\
Asmng |edi8ojoar) ay) Aq paddely ("
Ay 3€LY 00,111
€0c 1334 000062 08,22 oE€
0 y :
A : X 1> €6os
B N U R\ B C's Ik
Ny [\ -5
: A\l % A NL
1,
= ¢ o
Q £ ;
7 P6oe
) Q e
W\ 7
SR\ =)
: | & ) <§E§7/lv-;<;‘ -42137 | 1334
p AS | 00008
/) /
o K :
\ AN % Lboe
3 Q i
: ®
2 : TN —
- 0}{\_} ¥ / ,SC
: 1
2
| 869¢
0
| 669¢
@ C%a = E
0 o § 3
=X q Q 0 g%
L iﬁ ?ﬁ
= S
(=)
{6 DX
©, 9 Y
b g?\ Y»-\Y O 0 S
%Qn\ R IR
> S N\
= = 3 10ce
> 7 SE- 7, % ¢
A 5 -
< Q
Q3 = 00SE % ==
) S =)
) s SESES =)
%
=
0
0
NG
0
QC
@ D,
o
“N'woo090:¢
2N
N b
= e QE EE
€0s 20s Jwoool0s 00,111
AZ AENS T HNOOTOTAD - - %a?
JOIYdd.LNI FHL A0 LNANW.LYVdAQ o:%%
SILVLS dALINN LN
9(6‘ O,%
el

1 (T T




f | bl

G
QUATERNARY

&
N a“
o = o S Q; N
2 DEPARTMENT OF THE INTERIOR \\ - Q MINERAL INVESTIGATIONS 0@9
i :
%, UNITED STATES GEOLOGICAL SURVEY } FIELD STUDIES MAP MF—8l1 @
111°00 R.13 E. R.14 E. ) BEE0T. _ CASTLE DOME MINE 3.5 M1 N\ (INSPIRATION) p ; bl 55! y /?4'72553’.’2'._ : i 5 = R.14E.. R 14} E 110052’39,”22, 0"
33°22'30" o RISE RI4E - N R T s . \ e T TR = 5o (ke - NGRS 7 33%22'3 EXPLANATION
i%s QAKS ¢ S a7 Q = 7
! \‘_ 7 ."‘
=Y e TP A 4 © S\
!2,,?) VASieh N Qal
ir .
gi:, 9 A RN s Alluvium
P AL ; \?Ml\ g < Gravel, sand, and silt along intermittent stream beds and in semi-enclosed basins
» \ 2
_ , I8 Qt
4 G ) z N X \ \ e ¥
'_{\ P00 NNME 2 \ Coarse residual detritus, soil, and slope wash; mapped only in part
o 5 IS x 3
o SL' o~ m = = S )
S T T e —— b — 2z [
PSS | = Wk S L (&) T AT
L A\ y &) | Joo 2450 P, WS 7 RN |
"%\\ W ‘,!;, i e
RSN\ st Tt |
Wz AR =z % § QTS
Q/ )%‘ Wl ® ) 8
S AN K Gila conglomerate
S 4G -3 & QTg, loose to firmly cemented alluvial fan and fluviatile valley-fill deposits
{ Lo §< QTgt, interbedded tuffaceous sandstone older than the latest period of deformation
e
- QThk
3
-é Basalt
Brownish-gray aphanitic, probably remnants of small local extrusions

v
TERTIARY AND QUATERNARY

W ; SN
A W7 X
,w{?g‘\wwﬁ' WU (5 UNCONFORMITY
) ] ==/ \

L)

S
i
{

L TR TR ({ﬁ "H, g . §$(@ <
R j 4 ' K 3 V |

LS 1‘%?\5@ =y
(Y }fmf‘<? %z&“,c Gip
NSl A S : 5 S A
iv:/,’-‘?r i k\.a A %‘ i Skl ) )\\g 2 7 v\’\ﬁ e } ; S %/A*‘ 72) 2 Dacite
i %‘5/ } 2 ’\\; ’ ﬁ.-. A o 55 . M o ‘ : @ \ ) ) j /// 7 R Massive sheet of pinkish-gray to light brownish-gray welded tuff of dacitic composition; %
= = :L‘@\ % A\". SN , \t\-.}_‘ N\ % = %o NS ASSS = OIS /%A\ \ remnants are as much as 1,800 feet thick §:
2 S ANA ‘ s S S A N SIS : ENUEUC 72l x
s . (’\"\ % N&B i 20 .m z J . v‘: it { 0/ 7 ‘\é % o ) N WNEY ‘ TW rs
:: ; W 3 i 7 IB) BN \L" "’( 5\ y < : 7 (AL ;’:' )'7 l;". i > f\\K{ 1 -.I‘l ) A E
& NSEAAIN 7 © S 6 NS NG S : N/ = AN S D)D) N DN 77 =) % AR Whitetail conglomerate o
& DAL W77 ; > ((‘ G it S (i ! ) 5 y % / NG : ) == =7 > : = = ’ 1 . » ==\’ ; VA S % Local accumulations of detrital material in channels and low-lying areas of the predacite
E§ = D 2 ) A 6 AN &an00 (R 5 SIVA ‘ AN terrane
- 55h ) : / ? & Q )
m ( ; ,\: s A :"“’i Ji3s Mg 4563 : > 24 S L2 ) \ g = =3 or \ X ‘ N ": ) \ ‘: "
AN - A 2000\ :\ ,\ \ e, /] 5 al SIS 7 = % > S / = l
IS ‘?/7 1 \ ! :J\" ol [ R\ %7 ) AN N 7/
4[:;);' == /b 2 n ; 600D 5 SR NS N <:‘ A {"J-'. Y7 AR W((( = NS ZANRN 7 UNCONFORMITY ‘
? % 7 S N A o\ N2 46 ) = X S > > \ 47 NG -
Q ‘ : i"‘" » ‘53’ g) \ g 8 S Y/ 2\ = \ > Wil @ ‘ THKs
5 ‘{) % &fﬂ }}!f— f/\*’ = 3 ) I 0 SIN } Z =S, Beeg="/] SN = Schultze granite
, “ ﬁﬂ . ,..A% V2NN ) = "\~ A7 ] A / \ TKsg, stock of porphyritic biotite-quartz monzonite grading locally into porphyritic granite E
)i}:r«« W DA K = ; 4 e g oY Y i iane E Fe 5 TKgp, granite porphyry dikes and sills not obviously connected with the main stock may include <
5 W 2&&__’ }/y{\ A 2 a some unrelated dikes in the southeastern part of the quadrangle -~
3 ;‘:‘lf ’@ 'é %‘;%5)3,‘5, §.g db E
20' ’:tha‘ s & ) x \ 20 g §< 6
(Frope (X o Gl k- : Diabase "
§§ Dikes, sills, and irregular intrusive bodies of greenish-black, fine- to medium-grained diabase %
S)
TKs §
% T , N = _ =\ 7 Solitude granite "
) ,> 1 {%’ AT ; i VG reg0 N~ \! Nearly white, medium-grained, nonporphyritic muscovite granite; eastern part of the mass in the 6
: ,ﬂ:}j\ 4/1\@ 4 N ., = ‘ 8559 F : adjacent quadrangle contains biotite in addition to muscovite .|
2\ i :'v.‘ g i
At
rw), ’ %r\\ﬁ%—i\\g( o ; UNCONFORMITY
NS “*1%\3;: €d
3 \ 2 S AN /
2NN N2 } R \E,«\\%/ A \ Q&’N\&§“K%{V 3 0 f 2 Dripping Spring quartzite
< 72\ S : =7/ ﬁ:& § ';\‘\ ;\; 7 AT 4 Y/ 9 6100 J/ AN Light-gray to light brownish-gray, medium- to coarse-grained, feldspathic quartzite; shows
2 gé{{)\,\f(ﬁ \ AN WIS { 5, ( i ; 27 ) B distinct separation into beds which are thinly laminated and locally crossbedded only the lower
W2 "\ﬁ%{:\ 8 ! ( > § part of the formation is present. Included with the Dripping Spring at its base, for
\ e vi—%";lé\*‘(' z_,\ ; 2 N[N .g B convenience in mapping is the Barnes conglomerate which in this area ranges from a thin layer
) \ =7 v‘ ( 3 g of coarse feldspathic sandstone containing a few scattered pebbles to a 6-foot-thick bed of
T DN S f\“"“,( 3J 04 closely packed ellipsoidal pebbles of hard vitreous quartzite, white vein quartz, and red
V) S § g Jasper
= § g: <
g K S Pep
i u: Pioneer formation
% ) Grayish-red to brownish-gray, fine-grained argillaceous sandstone or graywacke. Scanlan
a S conglomerate, a bed of coarse arkose, probably not more than 2 feet thick, containing a
\ e few pebbles of schist and white quartz, occurs at the base and is included in the Pioneer
L L for convenience in mapping =
<
x
m
>=
UNCONFORMITY <
1 2
% Pég £
} Granite on Manitou Hill
Sill-like bodies imtruding Pinal schist; yellowish-gray, fine- to medium-grained, slightly gneissic,
muscovite granite
2
£ P€md
=3
54 Madera diorite
E Bright-gray, mostly medium-grained, biotite-quartz diorite; locally contains abundant epidote
: rep
0 TN ‘ ) 3 =2 > LY NN A& S ] ST X S : S K NS 26002 RS 7 2500
s S : d ' SO ) LN SN %) 22 (G // I N7 f 2 (e SOV ©Y S & ' & "-’%\(/’:r‘ ' ~T.18. Pinal schist
A = ; ' N\ . (G %" ' - USSP 7 AN [ \ S & 3) W S 5 ‘*K-L—\\/"’ S SR A thick sequence of weakly to moderately metamorphosed, thin-bedded sedimentary rocks ranging
& > > }) \ = i((® 3 \ S 208 \ / N ==/, k0 NSNS ) g0 =/l O 5
\.. (DA BEORES T B RY = ( A& I\ RN = ~ 20 rJ Ui 00z (1 =) z r,‘el NI Sa : k—\,, ‘(&‘QL\_%' A DS in grain size from silt to very coarse arkosic sand; composed essentially of quartz and
ST Ava i B RN R 909 ({ /‘/Q] VAT 22 M&gv‘\‘)f i =2 AN\ i i ' SN AE S = ) NN/ = VS SR = e To A ) sericite; foliation is parallel with the bedding; beds are tilted at angles ranging from
1730 HASH 1 o)) ) / Z \‘VQ\,:)’ \ S 1 (@ > ‘3;1 ' 2590 A N7 A KL Z_‘ LR, v ’,':'{ : 2 s N 417730 35° to vertical but otherwise are only slightly deformed; in zones bordering granitic
» ) R : P ; ¢ j"‘ =2 —_—— 7 X B i ) N S e . DSBS ST N, ‘ O E1T.2 S intrusions more intensely metamorphosed and crumpled
T. 2 8. )l Q W ‘ B 5 R G’ G99 . ‘ 2 T ~ 0% ‘? il =) ; ] e = A \K’f* =~ 7, §
) I‘\ S 177 AL \ N 0 S o ) 5 \: > ¥ r‘\!' TY N i a ;,' A = - AIIRSG 7 é};‘\}/\ =T T % z v j % 37 -“7‘/ ( SP 7 5‘ /"2/\/“‘/‘\./“":\1\ N y o ) LT RS R D R
Sl S N A | # ": = ri?‘f' ¥ W7 e ) { cornm =3 QAN T == AN \ = ¢ 7 = Z 2 & oJ / Al &, 0 ’
P AR Kpe b W SN T <E 1) 7 & DA IR INES) SN R e > (@;2;/-'-:* (¢ A Contact o
P I IR { Z AN \ N ) » 7 =) PR = S A 7 Dashed where approximately located and where Strike of vertical foliation and bedding of
Q)3 0 4 DN . o Q 7 : e d3 H28\% ) RS =T ) = i bounding Gila conglomerate and surficial schist
=) ) deposits
7 ’, I' E B 4’0 ML, ot 50
q A hd
F w Fault, showing dip Generalized strike and dip of crumpled or
779 3 Dashed where approximately located; dotted undulating bedding of schist
{ : §/ where concealed. U, upthrown side; D,
Wy downthrown side
5 \,f’ .-‘! 20
& @ LT S et SMRgh o o o dUSRENSR IR s 'WT ’f
/ & Vertical fault Shaft :
7/ & . ," i
il Strike and dip of beds 2 Adit
/7 '
Kok ’ﬁ‘-‘\ "\/ﬁf } 5.5 X
A \ ) .
; @_j— ) Strike and dip of fplia.tion and bedding of “ .. Small prospect pit
/ % ' schist » z
)V% / _y 114 13 * 1 o
N gj’mi. ) : | |
S ' S
0% 874
z G s o ’ A I
- G- /* / = / ey \‘ t z 4 I b %
"< < % “ 5 ; ! )‘\\J 1
2 S ] lé“ S)LAN /} ) :
B Wi ( ‘ , : |
7 ,&"’f » : ngmien 3 gFsestat %,& & !
: R e
e oﬁueoﬂ !
! |
f e g ..
! 7 Roosevell |
‘ » H
* s A
N s : 33° A S L5
Zo I i !
PN |
VA= i
& | \/\1
N 1
m 4L : S  Tucson :
...}4'2/}_@:[)[?; h " i e l 320
¢ )f”-h 7. 503 $ j ~ !
U f?} : — Y % B ;
\n.‘( AL 2 (< & 1° 110° 109°
) NI W }%\ L
33015’ AN 57R [ AN Bl XD I :-'- ﬁ_\ﬂy<‘tit!"'ﬂLlA}hn1\cr%\\ ) L7 i A A =/l e N (e H:invlik F"‘? /( '-/(/‘ ‘| 33015; i 510 2 510 ?O 3
111°00" 7 -8 R. 13 E. R.14} 57:30" WINKLEMAN 33 M'-\ : the AN =02 300 55! WA 110°52'30" ] INDEX MAP OF ARIZONA SHOWING AREA OF THIS REPORT
Base map by Topographic Division 29 Geology mapped in 1947 and 1957—59 : et pora
N x
d;P U. S. Geological Survey, 1949 ‘9‘7_._ ,‘7
\'\q?J ,6‘ I
; >,
& R R E %, ;
< [ = W
04 o o T @
¢ o | 2 @ g X
s 5 “ S z i
. 2 : 2 : v | "
5000° » s Q pEps : T i . 2 3 A e } »t
= > () :
il pipe 7777 Cripnll i) NITHI e A e . PO [ > oCps 4 :
QT THsg PN Y /////////////”// iy ”//’ iy ’/////I/’////”/’/// ] "’/’////’;”}4;)%5—35')) s N RE L = peps TKgp pEps § QTq
4000’ 9 (’)//‘./\/\\\\\\v‘\'\\v/ /”//// ///// //// /////////////////// ////////// ////// ////////// /// / //// //////////// / I/I ://I / I’ l’ll I’ A /] | Il‘ g 97 gg §”</g// 2 /i /)/)/)////; i //// A, # ok e - ///// ////////// v ////// ¢ § 737, db o€ps db P€s db /777.}_ 4000’
(',AM\\\V\\"\\W//l///////////,/,/////////////,/////////,///”/”/" 2, }5%35){/////////////// /,/////////,/ Fr /////////////////////// P A g 5)";55 $557 7,7 / 7 L
“///\V\\\\‘ Y a i S AT A NS SIS SIS RIS S e {{5?55; kX TEfLL Y 0,/ ol \
3000 AN | Hddddde T sl SOl (ST A R b
Y - L & 7 L i /. gk 3 ¥ o '
SECTION ALONG LINE A—A’ 4 4000
\ ; PRELIMINARY GEOLOGIC MAP OF THE PINAL RANCH QUADRANGLE, ARIZONA ‘
\ ; i
By [#
Nels P. Peterson fve
. i SCALE c1):24000 1 MILE i "
[ : T I I | = | ]
CONTOUR INTERVAL 25 FEET
MINERAL INVESTIGATIONS ' DATUMUISIMEANIERILEVEL

FIELD STUDIES MAP MF—8I 1961 .;,

For sale by U. S. Geological Survey, price 50 cents






Mr. Kirby C. Coryell
November 4, 1977
Page Two

3605 foot deep vertical drill hole in the south central part of Section 31.
Ideally, the electrode would have been grounded at the bottom of the hole but
a caved zone at 1200 feet precluded doing so. Data from the buried electrode
is presented in the same manner as the surface electrode data and where the
"a" spacing is the distance between the drill hole collar and the voltage
measuring point.

The field PFE data was difficult to obtain accurately due to strong
telluric, sferic and perhaps man-made electrical noise arising from San Manuel,
however, the data is considered accurate to within +/- 0.5 PFE. The resistiv-
ity data has been calculated taking into account the actual finite location of
the "infinites" and is presented in units of ohm-meters.

The IP data are not considered anomalous. Even though some of the 1.0
vs 0.1Hz data is over 5 PFE, the corresponding equivalent decade normalized
0.3 vs 0.1Hz data is everywhere less than 3 PFE. This is indicative of con-
siderable electromagnetic (EM) coupling interference present, even at 0.3Hz.
Thus, the "true" or corrected decade PFE with all EM coupling removed, would
likely be less than 2 PFE and is therefore within the typical background, nor-
mal unmineralized, response-range of the rocks involved.

: The resistivity data for Expander #1 suggests a relatively resistive sur-
face layer, about 100 ohm-meters in average resistivity, approximately 700
feet thick overlying a thick section of about 30 ohm-meter material. This
interface could possibly be the water table but is perhaps more 1ikely sands
and gravels overlying more clayey lake bed sediments. No bedrock depth estim-
ate can be made from this expander as only two layers are indicated.

Expanders #2 and 3 suggest, very roughly, 4000 feet of 50 to 60 ohm-meter
material resting on 100+ ohm-meter material. This is compatible with Gila
Conglomerate overlying a volcanic or intrusive bedrock and is within the ex-
pected overburden depth range. The buried electrode survey for Expander #3
suggests a somewhat lower, 30 ohm-meter, Gila resistivity but a similar bed-
rock resistivity and depth.

Expanders #4, 5 and 6 are only two data points each so no curve fitting
is possible. However, the lTower apparent resistivities on Expander #4 indicate
a somewhat deeper (or more conductive) overburden than do Expanders #2 and 3.
And, higher apparent resistivity on Expanders #5 and 6 may indicate a somewhat
shallower overburden than do Expanders #2 and 3.

HEINRICHS GEOEXPLORATION COMPANTY
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In conclusion, no large scale sulfide zones were detected in the areas
surveyed down to perhaps as deep as 6000 feet. However, that does not rule
out the possibility of important mineralization still being present. These
expanders were widely separated, leaving many untested areas, and also they
would not likely give a detectable response to possibly significant sulfide
zones having dimensions less than their depth of burial.

Respectfully submitted,
Heinrichs GEOEXploration Co.

Chris S. Ludwig
Chief Geophysicist
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TABLE OF DATA FOR

POLE-POLE EXPANDERS #4, 5 & 6

llall
Expander # in feet

Resistivity
in ohm-meters

4 (surface current 3500
electrode) 4000

4 (buried current 3500
electrode) 4000

5 3600
4100

6 3500
4000

40.8
41.0

37.0
37.2

99.2
102.0

79.1
83.9

PFE @ 2.1 X PFE @
1 & 0.1Hz 0.3 & 0.1Hz
4.5 1.7
5.0 2.1
5.0 1.9
5.9 2.5
4.9 1.6
5.0 2.0
4.5 2.1
4.8 2.3

Note: For Expander #4, the buried electrode was grounded 1200 feet below surface.

HEINRICHS GEOEXPLORATION COMPANY
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about +/- 0.5 PFE. The resistivity data is accurate as plotted and has been
corrected for the actual positions of the "infinites". Resistivities are in
units of ohm-meters.

The IP data on Expander #1 shows only typical background response. Ex-
pander #2 may be very weakly anomalous at depth but electromagnetic (EM)
coupling interference appears to account for much of the response in that the
PFEs at 1.0 vs 0.1Hz are appreciably higher than the normalized PFEs at 0.3
vs 0.1Hz. Were all the measured IP response due to sulfide polarization, i.e.,
no EM coupling present, PFEs on both frequency pairs would be approximately
equal. The difference in response seen here indicates that some EM coupling
is present, even at the lower pair of frequencies, and if all coupling effects
were removed, the lower frequency PFE data would be reduced to perhaps just
under 2 PFE. This is considered high background or just borderline anomalous
response for the rock types involved.

Expander #3 shows somewhat higher IP response than on Expander #2 and,
for the deeper data at least, the difference between PFEs at the two frequency
pairs is not large. Therefore, perhaps 2.5 to 3.0 PFE coupling corrected IP
response may remain. This is weak, but possibly significant IP anomalism,
and is compatible with the expected target of an extended body buried roughly
4000 to 5000 feet deep having an intrinsic IP response of 6 to 10 PFE. Some-
what weaker response from a shallower depth could also explain the observed
gngT?}ism but is perhaps less 1likely considering the geology based on nearby

r ng.

A partially grounded metal pipeline is present between Expanders #2 and
3, about 1000 feet distant from both expanders, that could possibly be caus-
ing or be contributing to the anomalous IP response. Additional work would be
necessary to definitively determine how much, if any, response is due to the
pipeline. However, the ground was quite dry during the survey and the ex-
‘panders were kept at a reasonably large distance from the pipeline so spurious
interference is probably not a factor in this case.

Resistivities on all three expanders indicate a three-layer situation:
an intermediately high resistivity surface layer situated above a relatively
conductive layer that rests upon a fairly high resistivity layer. Expander
#2, through curve matching, suggests a possible interpretation of a surface
layer about 650 feet thick with a 90 ohm-meter intrinsic resistivity resting
on a 30 ohm-meter middle layer about 1300 feet thick in turn resting on an
extended zone of 900 ohm-meter material.

Expander #3 indicates a possible interpretation of 800 feet of upper
layer material having a resistivity of about 170 ohm-meters lying on a layer
about 1500 feet thick of 17 ohm-meter resistivity in turn resting on an ex-
tended zone of 1700 ohm-meter material. Expander #1 did not present a very

HEINRICHS GEOEXPLORATION COMPANY
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interpretable curve perhaps due to lateral variations in resistivity.

The three interpreted layers may represent Gila above and below the
water table resting on a high resistivity bedrock. (Pinal Schist?) Another
three-layer possibility may involve a more sandy Gila resting on a more
clayey Gila resting on resistive bedrock.

Respectfully submitted,

Heinrichs GEOEXploration Company

Chris S. Ludwig
Chief Geophysicist

CSL:mt

GEOEX Job #1199
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Tucson, AZ
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P.O. BOX 5964, TUCSON. ARIZONA 85703, 806 WEST GRANT ROAD. PHONE: (602) 623-0578
November 7, 1977

Mr. Kirby C. Coryell
Canus, Ltd.
5140 East Burns Street
Tucson, AZ 85711 -
Re: IP Survey
Miami Area
Gila County, Arizona
GEOEX Job #1199

Dear Mr. Coryell:

Attached hereto are three expander plots and a location map for the
recently completed IP survey you requested on behalf of Canus, Ltd. in the
Miami (Kay Bohme) Area. This work was done during August 1977 and consists
of three pole-pole array IP expanders. The purpose of this survey was to
locate possible deeply buried extensive disseminated sulfide zones below a
thick section of Gila Conglomerate and unmineralized Pinal Schist. Also,
the work is to serve as a partial fu]fi]]ment of annual Federal mining claim
assessment requirements.

The locations of the expanders and the current and voltage "infinites"
are shown on the accompanying plan map. The expander results are presented
as standard electrical soundings on double logarithmic plot sheets, one for
each expander, showing the apparent resistivity and percent frequenqy effects
(PFEs) plotted against the "a" spacing. The "a" spacing is the separation
distance between the current and voltage electrodes and varied from 200 to
4000 feet. This would typically be expected to give useful 1nformation from
about 100 feet to as much as 6000 feet below surface.

The PFE data was obtained using a frequency pair of 1.0 vs 0.1Hz on all
three expanders. In addition, Expanders #2 and 3 also utilized a frequency
pair of 0.3 vs 0.1Hz and the resulting PFEs in this case have been multiplied
by a 2.1 factor to normalize the data to a standard decade frequency spread
to allow a direct comparison of data on the two different frequency pairs.

Considerable telluric and sferic electrical noise was present during
the course of the field readings and the data is therefore only accurate to

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.
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about +/- 0.5 PFE. The resistivity data is accurate as plotted and has been
corrected for the actual positions of the "infinites". Resistivities are in
units of ohm-meters.

The IP data on Expander #1 shows only typical background response. Ex-
pander #2 may be very weakly anomalous at depth but electromagnetic (EM)
coupling interference appears to account for much of the response in that the
PFEs at 1.0 vs 0.1Hz are appreciably higher than the normalized PFEs at 0.3
vs 0.1Hz. Were all the measured IP response due to sulfide polarization, i.e.,
no EM coupling present, PFEs on both frequency pairs would be approximately
equal. The difference in response seen here indicates that some EM coupling
is present, even at the lower pair of frequencies, and if all coupling effects
were removed, the lower frequency PFE data would be reduced to perhaps just
under 2 PFE. This is considered high background or just boyderliné anomalous
response for the rock types involved.

Expander #3 shows somewhat higher IP response than on Expander #2 and,
for the deeper data at least, the difference between PFEs at the two frequency
pairs is not large. Therefore, perhaps 2.5 to 3.0 PFE coupling corrected IP
response may remain. This is weak, but possibly significant IP anomalism,
and is compatible with the expected target of an extended body buried roughly
4000 to 5000 feet deep having an intrinsic IP response of 6 to 10 PFE. Some-
what weaker response from a shallower depth could also explain the observed
3noTa]ism but 1is perhaps less likely considering the geology based on nearby

rilling. '

A partially grounded metal pipeline is present between Expanders #2 and
3, about 1000 feet distant from both expanders, that could possibly be caus-
ing or be contributing to the anomalous IP response. Additional work would be
necessary to definitively determine how much, if any, response is due to the
pipeline. However, the ground was quite dry during the survey and the ex-
panders were kept at a reasonably large distance from the pipeline so spurious
interference is probably not a factor in this case.

Resistivities on all three expanders indicate a three-layer situation:
an intermediately high resistivity surface layer situated above a relatively
conductive layer that rests upon a fairly high resistivity layer. Expander
#2, through curve matching, suggests a possible interpretation of a surface
layer about 650 feet thick with a 90 ohm-meter intrinsic resistivity resting
on a 30 ohm-meter middle layer about 1300 feet thick in turn resting on an
extended zone of 900 ohm-meter material.

Expander #3 indicates a possible interpretation of 800 feet of upper
layer material having a resistivity of about 170 ohm-meters lying on a layer
about 1500 feet thick of 17 ohm-meter resistivity in turn resting on an ex-
tended zone of 1700 ohm-meter material. Expander #1 did not present a very

HEINRICHS GEOEXPILORATION COMPANY
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interpretable curve perhaps due to lateral variations in resistivity.

The three interpreted layers may represent Gila above and below the
water table resting on a high resistivity bedrock. (Pinal Schist?) Another
three-layer possibility may involve a more sandy Gila resting on a more
clayey Gila resting on resistive bedrock.

Respectfully submitted;
Heinrichs GEOEXploration Company
Chris S. Ludwig

Chief Geophysicist

CSL:mt

GEOEX Job #1199
P.0. Box 5964
Tucson, AZ
11/7/)77
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 HEINRICHS GEOEXPLORATION COMPANY

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

November 4, 1977

Mr. Kirby C. Coryell

Beth Properties, Ltd.

5140 East Burns Street

Tucson, Arizona 85711

Re: IP Survey

Copper Creek Area
Pinal County, Arizona
GEOEX Job #1199

Dear Mr. Coryell:

Included herewith are the final plots and data tabulation of the six pole-
pole IP expanders completed by us during August and September, 1977, at your
request for Beth Properties, Ltd., in the Copper Creek Area, Pinal County,
Arizona. The purpose of this survey was to prospect for large scale dissemin-
ated sulfide zones at depths in excess of 4000 feet below a thick section of
Gila Conglomerate and post-ore volcanics. In addition, this work is in partial
fulfillment of Federal mining claim annual labor requirements.

The pole-pole expander locations are shown on the accompanying location
plan. This plan also shows the position of the voltage and current "infinites".
The results of Expanders #1, 2 and 3 are presented as standard electrical sound-
ings on double logarithmic plot sheets, one for each expander, for the percent
frequency effect ?PFE) and the apparent resistivity. PFEs were read on two
different frequency pairs, i.e., 0.1 vs 1.0Hz and 0.1 vs 0.3Hz. The 0.1 vs
0.3Hz PFE pair data has been multiplied by a 2.1 factor to normalize it to a
standard decade frequency spread. This allows data from the two pairs to be
directly compared.

Resuits for Expanders #4, 5 and 6 are shown in tabular form since they in-
volve only the two deepest "a" spacings. For Expanders #1, 2 and 3, the "a"
spacing, or the separation between the current electrode and the voltage elec-
trode, was expanded from 300 feet out to 4000 feet. This should typically yield
useful information from about 150 feet below surface down to perhaps as much as
6000 feet below surface.

‘Expanders #3 and 4 involved a buried electrode in addition to the normal
surface electrode. The buried electrode was placed at 1200 feet depth in the

MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.
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3605 foot deep vertical drill hole in the south central part of Section 31.
Ideally, the electrode would have been grounded at the bottom of the hole but
a caved zone at 1200 feet precluded doing so. Data from the buried electrode
is presented in the same manner as the surface electrode data and where the
"a" Spac1ng is the distance between the drill hole collar and the voltage
measuring point.

The field PFE data was difficult to obtain accurately due to strong
telluric, sferic and perhaps man-made electrical noise arising from San Manuel,
however, the data is considered accurate to within +/- 0.5 PFE. The resistiv-
ity data has been calculated taking into account the actual finite location of
-the "infinites" and is presented in units of ohm-meters.

The IP data are not considered anomalous. Even though some of the 1.0
vs 0.1Hz data is over 5 PFE, the corresponding equivalent decade normalized
0.3 vs 0.1Hz data is everywhere less than 3 PFE. This is indicative of con-
siderable electromagnetic (EM) coupling interference present, even at 0.3Hz.
Thus, the "true" or corrected decade PFE with all EM coupling removed, would
1ikely be less than 2 PFE and is therefore within the typical background, nor-
mal unmineralized, response-range of the rocks involved.

The resistivity data for Expander #1 suggests a relatively resistive sur-
face layer, about 100 ohm-meters in average resistivity, approximately 700
feet thick overlying a thick section of about 30 ohm-meter material. This
interface could possibly be the water table but is perhaps more 1ikely sands
and gravels overlying more clayey lake bed sediments. No bedrock depth estim- .
ate can be made from this expander as only two layers are indicated.

Expanders #2 and 3 suggest, very roughly, 4000 feet of 50 to 60 ohm-meter
material resting on 100+ ohm-meter material. This is compatible with Gila
Conglomerate overlying a volcanic or intrusive bedrock and is within the ex-
pected overburden depth range. The buried electrode survey for Expander #3
suggests a somewhat lower, 30 ohm-meter, Gila resistivity but a similar bed-
rock resistivity and depth.

Expanders #4, 5 and 6 are only two data points each so no curve fitting
is possible. However, the lower apparent resistivities on Expander #4 indicate
a somewhat deeper (or more conductive) overburden than do Expanders #2 and 3.
And, higher apparent resistivity on Expanders #5 and 6 may indicate a somewhat
shallower overburden than do Expanders #2 and 3.

HEINRICHS GEOEXPLORATION COMPANY
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In conclusion, no large scale sulfide zones were detected in the areas
surveyed down to perhaps as deep as 6000 feet. However, that does not rule
out the possibility of important mineralization still being present. These
expanders were widely separated, leaving many untested areas, and also they
would not likely give a detectable response to possibly significant sulfide
zones having dimensions less than their depth of burial.

Respectfully submitted,
Heinrichs GEOEXploration Co.
Chris S. Ludwig '
Chief Geophysicist
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TABLE OF DATA FOR

POLE-POLE EXPANDERS #4, 5 & 6

Ila n

Resistivity
in ohm-meters

Expander # in feet
4 (surface current 3500
electrode) 4000
4 (buried current 3500
electrode) 4000
5 3600
4100
6 3500
4000

40.8
41.0

37.0
37.2

99.2
102.0

79.]
83.9

PFE @ 2.1 X PFE @
1 & 0.1Hz 0.3 & 0.1Hz
4.5 1.7
5.0 2.1
5.0 1.9
5.9 2.5
4.9 1.6
5.0 2.0
4.5 2.1
4.8 2.3

Note: For Expander #4, the buried electrode was grounded 1200 feet below surface.

HEINRICHS GEOEBXPLORATION COMPANY
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HEINRICHS GEOEXPLORATION COMPANTY

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

August 18, 1977

Mr. Kirby Coryell
Canus, Ltd. and Beth Properties, Ltd.
5140 E. Burns
Tucson, AZ 85711
Re: IP Survey
Miami & Copper Creek Areas
Arizona
GEOEX Job #1199
Dear Mr. Coyyell:

This will confirm your recent discussions with Chris Ludwig and Walter E.
Heinrichs, Jr.

Starting on or about Monday, August 22, 1977, GEOEX will furnish a three,
four or five man crew, one or two vehicles and customary GEOEX MK 4 IP, or equiv-
alent, equipment to conduct induced polarization pole-pole expanders on the Miami
property of Canus, Ltd. and the Copper Creek property of Beth Properties, Ltd.,
in Gila and Pinal Counties, Arizona respectively.

Rough field plots and preliminary field interpretation of results are avail-
able periodically as work progresses. Final interpretation and report commonly
follows appropriate study, analysis and compilation done by our Tucson staff.

GEOEX assumes all Workmen's compensation 1iability, public 1iability, and
property damage 1iability incurred by GEOEX employees. A1l property permits,
brushing and trespass 1iability and related costs incurred by GEOEX on behalf of
our clients, is charged at GEOEX cost plus 15%.

Our charge rates for the basic three man IP crew and equipment are $300.00
per eight hour field day plus expenses; for a four man crew and equipment $375.00;
for a five man crew and equipment $450.00. Expenses include vehicles at $17.50
per day and $0.21 per mile plus 1iving at $25.00 per day for the crew chief and
$20.00 per day for crew memkers. Direct job expenses such as supplies and com-
munications are billed at our cost plus 15 percent.

Our normal work schedule is based on a five day week and an eight hour work
day. Overtime in excess of this schedule is charged at $45.00 per three man IP
crew hour; $56.25 per four man IP crew hour; $67.50 per five man IP crew hour.
Standby time due to client request or inclement weather and mobilization time
from Tucson to crew base and return are charged at one-half the respective crew
base rates with expenses as above.

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



Mr. Kirby Coryell
August 18, 1977
Page Two

Final data computations, compilation and drafting are charged at $12.50
per hour. Interpretation and report are charged at $21.88 per hour. Pro-
fessfonal job related consulting and supervision would be charged at $175.00
per day plus expenses as above.

It is understood that the Miami field work will be started first and about
a one field week project is anticipated. And, the Copper Creek area field work
will be initiated by the 30th of Aggesat, 1977 and two weeks work or more, de-
pending on degree of encouragement obtained, is anticipated. In both areas,
the geophysical work will be used as a partial fulfillment of the annual Federal
mining claim assessment requirements.

An advance of $5000.00 is requested to defray our mobilization, start-up
and initial operating expenses. Receipt of same, together with your executed
extra copy of this letter as provided below, will serve as our authorization to
proceed in your behalf. Our statement for this advance on account, to be bal-
anced against subsequent detailed billings,is enclosed.

Sincerely,
Heinrichs GEOEXploration Co.

Chris S. Ludwig
Chief Geophysicist

CSL:mt
Approved: é/%@w //7,/¢77Date

Cdnus;xfyd. and BeEhfZgzghrties, Ltd.
by: ,A¢/{i . 4>1L/¢%{%

Title: 7 // (gg;ﬁaéceb1//’ézéé;;zii;;;~

HEINRICHS GEOEXPLORATION COMPANTY




HEINRICHS GEOEXPLORATION COMPANY

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

STATEMENT

August 18, 1977
Mr. Kirby Coryell
Canus, Ltd. and Beth Properties, Ltd.
5140 E. Burns
Tucson, AZ 85711
Re: IP Survey
Miami & Copper Creek Areas
Arizona
GEOEX Job #1199

PROFESSIONAL FEES & SERVICES

Advance on account to be allocated against future
itemized bi11ings ~~-cmmcccmmmmcn e e $5,000.00

(301)

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