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INTRODUCTION

At the request of Mr. Robert Garwood of American Exploration
Company, Heinrichs Geoexploration Company conducted and
completed a quick preliminary induced polarization test type
survey over a portiom of the Fico Claims, Casa Grande Mining
District, Papago Indian Reservation, FPinal County, Arizona.
Field work was done during the interim December 19 to December
28, 1966.

Three-five electrode-four sending dipole induced polarization
setups on three lines were laid out and observed., The three
lines numbered 1, 2, and 3 correspond respectively to Amex
magnetometer survey lines 88, the base line and 8N (see plan
map). A dipole spacing of 800 feet was used which gave a
total of 27,200 line feet of surface coverage and approximately
16,000 feet of plotted subsurface information.

Data were taken by the dual frequency induced polarization
technique with a conventional, symmetrical, co~linear dipole~
dipole electrode configuration. Sending frequencies used
were 0.05 and 3.0 cycles per second. For the resistivity
levels emcountered on this survey, the three cycles per second
higher frequency used, was low enough that frequency effects
caused by inductive coupling interference were megligible

Objective of the survey was to determine if the
magnetic anomalies located by Amex were related to sulfide
zones and to define the best possible initial drilling sites
as indicated by the combined data available.

Results are displayed on sectional data sheets, one for
each line, with resistivity, percent frequency effect (¢FE),
and metallic conduction factor (MCF) contoured in section,
and self potential (Sr) in profile form with the magnetic
profiles superimposed on the SP profile. An induced polarization
location and interpretation plan overlaid upon the magnetic
contour and claim location map is included.

Geoex personnel involved in the field work were R. Falmer,
geophysical crew chief, W. Hurley and B. Terrill, technical
assistants. Report and interpretation are by the Geoex staff

.1.
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in Tucson under the supervision of Chris S. Ludwig, senior
geophysicist.

CONCLUSIONS, RECOMMENDATIONS, AND INTERPRETATION

All three lines show definite I.P. anomalism across
their entire length. The strongest and most shallow effects
are west of an electrical interface (possible geologic contact)
trending N~§ and lying between 8W and 12W and are apparently,
at least geographically, related to the main magnetic high.
Amount of sulfide in this zone is difficult to estimate because
of the effects of the interface and lack of sufficient back-
ground data to the west, but are likely from 0.75% to 3% by
volume (1.5-6% by weight) total sulfide across the zones
indicated and could therefore be of economic interest.

It is recommended that at least Lines 1 and 3 be extended
further west to determine the extent of the anomaly in that
direction, as well as doing more work east, morth and south
of the present survey. The anomalous zone appears to extend
below and east of the exposed block of sediments becoming
deeper and somewhat weaker in character than that zone west
of the 8W interface. Consequently more I.P. is needed to
the east to delineate the anomaly in that direction.

Within the Pico Claim group the present best I.P. target,
is at Station 9.5W,Line 1 (88). This nearly corresponds to
the apex of the magnetic high which gives further geophysical
incentive for drilling at this site. An alternate site,
probably equivalent geologically, would be the NW cormer of
Pico 1. Sulfides will likely be intersected within 500 feet
of the surface at either locationm.

1f the ground is available, driliing west of the 8W
interface is recommended prior to any on the Pico Claims
because of the stronger anomalism and probably greater
sulfide content. However, more coverage is needed here before
a proper drill site can be selected in this area.

Qe
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Self potential profiles show a broad low centered between
or near 0 E-W and 8E, apparently related to the magnetic
high and the exposed block of sediments. These lows suggest
oxidizing sulfides within several hundred feet of the surface.
The lows correlate with the weakest 1.P. effects on the survey
suggesting limited depth extent and low total sulfide content
(perhaps minor shallow vein-like bodies) in the zone from
about 4W to 16E.

The source of the main magnetic amomaly is not obvious
on the surface or from the I.¥. data but it is comnsidered
possible that it is due to a diabase sill, portions of which
are seen north and south of the area. nepch to the top of
the magnetic anomaly source could be 200 or 300 feet below
surface, based on anomaly shape. Other possible causes
could be volcanic material or minor magnetite mineralization
including contact metamorphic type. In any case, the magnetic
source does not appear to have much indéced polarization
response; although it is apparently related somehow to the
8W interface which forms the cast boundary of the stronger
I.P, anomalism.

With an I.P. anomaly of this character it is difficult
to be certain of an exact type of sulfide source. Moreover,
other minerals can cause polarization effects, for example
graphite and some iron and manganese oxides as well as certain
clays in isolated cases. Therefore, from the outset of any
initial drilling, all core should be saved and closely
inspected geophysically for any possible polarizable minerals
and simultaneously, representative samples sent to us for

daboratoty tests and correlation analysis.

In our opinion this part of the Casa GrandeMining District
has sonsiderable potential and warrants considerable effort ;
including drilling. However, before too much is done we :
recommend gaining control of and processing as much ground

as feasible in the vicinity before committing too far at only

one location, whether the immediate ome, another contiguous

one, or some other nearby area. The geology is not necessarily
simple or well known. There may be such complications as

local or regional imbrication involved. Therefore, the possibility
of getting too pinned down too soon should be carefully considered.
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Any way we can as -ucuuumcm Our experience
with the Indians and on the reservation enviroms has been
successful and quite extensive.

Respectfully submitted,
HEINRICHS GEOEXPLORATION COMPANY

i S dy

Chris 8. Ludwig
Senior G-ophylieut

Tucson, Arizona
January 5, 1966
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'x = /-” x ‘e.__éc X . X i .
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1 o b N
/ __Boo s BASE LINE
S INDUCED POLARIZATION = SENDER NOTES

B ’ Line:. Z £4 Date/2 =28 /2cc

Send )2 12 3| 1-2|3-4la-3))-214-5|2-412-3|/.2 |4-5 |3-4
Receive

Sod Seel Jeod 2000l 2400 — Yool3200 — 1™ Jr3‘2‘0» Yaoo

Time

:Range

Current |2/ |- LA

isend Sy b ) §=-5 13-y | 23 |z-4
}Receive 1" |400p | Y8ce| —t~ A4
Time

1 Range

Current 2R |& A |14 |/ Al3A LA Y
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INDUCED POI..ARIZATIONi SENDER NOTES _
pProiject: Line: L W/a Date: L2-%0 — £ (
‘Send q-5 |54 |4-s|2aBlz3-o|y-s]!-2]2-3]|3-9|et-5| /-2 2-3
'Receive o.,soc? Boo liGoo®|lCoo _z’loo“l~7 2go0 32,00“ —_ 2200 | ool
Time
Range

Current

Send |3-F |4 &|/-2|2-3|3 ¥ | 4 =5
Receive| —# Y000 4/6’43 — 1T CAL
Time

- Range

Current | 3- A 4’”& Ca |3Aa 4
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L 0/)’"/4 r'\ F
Project: AMr~F Line: / //’ 7 ~“<Int. Cali Date'ﬂ*ﬁﬂ
Send U7 123V -z |3 lz-sl/-2 lgshy B[/
Rec. lp-#su] o0 tscool o0 240 240 9 22 —
Time 3o/ A‘;(?%_g /00 /02 /%o 30 /00 'OL 2.0 /07/
- , 2 3 @ Cl2C. Slye.6 |27.% e K ]
i 6/“/ 2¢¥6 125" S12¢.5 0777-:'/1016 XS'z)a ;‘/7/ ?77'7'2. 37"1?’
(Lle |2YIRG.0l26-¢ |20 ct/0 ¥ [27% 352 0 5 |5.75
DC-2 /,[' Y |2vilaso1s /.57 é;us"jcn T 2_* S 3'«/ g ”}’L 3 2.
30 99312/ 5153 3|70 0l @5 G3e.94 17,92 £4.4d
DC-3 T4 G
20 U 125
De-4 120 e 7.9
i - 2.8 L 3%
DN |/ /5 RS izt tes Olel 222805139215 7112 /3
AC-1 1/j2 |23V |39 12¢ l322] /021292348 /7|3 05"
AC-2 112 234 3; 26 ls¢.21/0: 212291332 9¥512 05~
z29 ki & ¢ 4 2 22.4Ra: TiE(o A T 1A A,
S, P v-'(# +)Y + +5
A "N /bl/ .02/ ;L 721 loz/
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Project: /C////r.- X Line: J £ £ Int.Cal Date:
Send W I3« |2-3 |/-2 |4-5-|-F¢ |2-2 -2
Rec. |S200k 4000 —f—>]| «0bo -~ Jfo0 }—> &
Time |30 |/ |20 |/0 /0 2 20 I 63
- 2, €~ 3,20 S X5 .5 '—.7’0 T A r] — - —
DC-1 /i’fo _‘;,E? I///()o& J’,gg 228 ?,?)G ;, ] %/7%) ?_g
z.z |72 s, Is7¥# ol).@s”| 7.2 |7 ¢ 5%
DC-2 {'j;’/o 3z ¢|/0f h;”ig . . Z5 95’ 2 T} 458”
S 2572 ﬁé'ﬁr [:9 V056 /2951399 4L 18,2 ‘
DC-3 <7 s [+70 »98°
) . 3 2 oS™ /WK |
Dc-4 - 4 RE Bz
DC-AV A 045 LS Y30 5231 1,99 |23 4.0 /9
AC-1 Vz,3 |Zzz2p0. 245 /9 o /gl g etl.20 13,6 4
AC-2 2.3 |22 ]/0. 219 o8 #2720 2 & 99
by 4.3 16, // o Vo, 3 V026 R 6 V2 4019, 2 AA
S. P. it -5
AC-N_ [.p2- -
“Bot.Xesiy
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| Project: N W e x Line: / 4/& 000 Int.Cal
| Send -2 l2-33-v ly-s| 7.8 [0F [5-7 [
| Rec.
Time |30 [/0 | = z??? e | /0

| i 7% T |g.co| .35 @2 V3.? |, =

| Pt 2. 515901 /ol &% 2. <, /

| 2 ¥ T NF .8 é o IEN ~; %

| DC-Z 26. 5 & 21/, -)q ’ yb " £ .ss'": /

| Y 7 Yz2.551 755 he 4 L. 3
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| ’ 7&.? (.g'/

N bl g2

i i 4 1E3F R W

| DC-AV E"z,; gL 0527 |3.t]s7 18]
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] AC-2 s 7 259 s721,2 L2 47

| N N1 Y 1A I d 7 2K R,
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<) —_—

L 4 o
Project:///F v Line: / // g Int.Cal Date: /2-/5.cc
Send s 1 3-v 5123 13-4 s Hf-2 f2-3 | 2-o | =5
Rec. ‘
Time lrog 100 )0 oo PO g _1s90 130 |.3 J
. S~ |Z2%.¢ |o./ /.0 0 |20 so &3 ,60 |/
Bl g‘i 2% .0 164/ ')ug Y..2 7:0 gf/,g 29 G 1/'70 L0
£ $ 5, A4 77 30 ] otf ¢ 2 v ¥, 0 |8s 0 2y X 1), f? o | )./5 ‘
DC-2 $8 l2role.s 1202120 bvolis s l,.a% ). os
- y2. 2 VL0 | 2146 L2 012479 13,30 b A0
DC-3 ] 7% |10/
LD 1), I.’_
- ' ? $ 1,07
De-4 b ﬂi A DIV .

= 185" oz vl e7 (710 o 2.0 16757725 0k 00

DC-AV _ :
AC-1 [#/olz2 |572]es|388]).90 | Fo) /6.2 1157 [/, 0]

71
AC2 810 127 1725713581190 190 le.y Lywa [0
o 2ol y V1i4433.017.7613.90 Yo 2133.4 B 14 |2 0F

S. P. |42% |45~ 47 - 2
AC-N , 07,92 Dl oL
Pot ,Res




HEINRICHS GEOEXPLORATION COMPANY

~ \HZUCOMU POLARIZATION SURVEY COMPUTATION SHEET Page
Project /AN Line /f% Field date j2-)5-(( Data page Comp. date 2 -/5-(, Comp byJE/L.
(A) Send /-2 lz-3 | /-2 |z2- 12-2 | /-2 |o-6~ |3-4 |2-3 | /-2
_Qwv Receive H—-=Foo]| 200 4/600 /600 - 2 ¢/ 46 200 | — 3 2loc0 .
(C) n separation / s N ) 73 Z / = =z </
(D) I , oo | 200 | tboo | yoo | o0 | Leo | o0 | 700 | ze0 | &o0
(E) Vdc (avg) 15— 2465|287 75120.681 280 1ol | 250157 | B Y72 2720 12.15
Am.v DCcal Jooro {47 ! >
(G) Kn x 10-3 2.4 la.o 18 [ 2d 196 20124 16¢ 240 |42
(H)Q dc=ExFxGx10°/D 7€ 17 LT e (2U | 87a| 236 34 ) - | B7z
(1) Vacs 112 |22 74 26 | 3.2 |f02 |27.8 | 3.32 W&m»l 32.0%|
(J) AC noise x 2 — o
(K)Vac(corr) = = | e R N— —
(L)AC-DC cal. L —p
M)C dc/Pac=ExL/K l.029 | 1, a8 Jo3)| Lo28] 1055 [ o“o /e | 1 029] JaLs] /048
(N) PFE=(M-1)(102) 2.9 4/ $5/ | 2.8 &£ 1 de 1¢.2 2.8 &£ | 4X
(0) MCF=(M-1) (10°)/H 6Z 25 i 2t PEl 33 17 (is | 32 1/¢8
S T4 — 1y + 7 45—
Project Line Field date Data page Comp. date __ Comp by

(A) Send Y-8~ lg-+ | 2-2 ) -2 Y- |3-o |2-3 | /-2
(B) Receive 2200 4 000 ———J—>| 20 |~ PP > 23
(C) n separation 2. 2 &/ 5™ 3 4 S [
M I /oo /(20 Joo Lo | /00O /00 Fo0 | Le0OC
(E) Vdc (avg) 126 |F2q Vous [s743 | siax | 197 | 2.3 o4 g
Am.v DCcal T CEREEHE, S . [N et o —— —— " \\\Q
(G) Kn x 1077 - 1 GG 1240 L0 1 @Y 0T 2¢0 Z5o | 4011294 [.0%v

dc=ExFxGx103/D : 23|24 ¢l | 23| #F78| 298| 27 91 | LiP W‘\Q
vamo ] 12.3 |Z2z22 (02 |78 | a0i% |92 |6 72| 3.L. 9.8
(J) AC noise x 2 N RG] s or ; st
(K) Vac (corr) n—WIH&.“MH e : o
(L) AC-DC cal. _ - 1,200
(M)@dc/Qac =ExL/K 12231015 | 2013 Jpeg| 1,009 /063 Lo &l /]2
(N) PFE=(M-1)(10%) 2.2 | L ,V\ /.3 oIS p.9] 4.3 | 29 |13.9
(0) MCF=(M-1) (102)/H (9 /9 1 7.6 6z 20 | 9% 43" | 48

s 2
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Project \Q\\\%\K Line \.&‘T.m Field date /2-/4-/L Data page Comp. date /2-/5-¢4 Comp by HIE H
(A) Send H-5= | 3- |¥-3" 2-3. 13- y-$~ 1)-2 z-3 |3-Y Y-~
(B) Receive o-200| Pool-—re00| jiod ~ 2440 2400 |- 328406 —rdg—>
(C) n separation ) / % / 2 = Y, 2 - o
(D) I 100 )00 vr: 300 | /00 /00 \00 Foo | /pQ /00
(E) Vdc (avg) T 1234 | tad 7/.0 @4 | 2.0 |'F9s"12.9 | 168" | 4w
(F) DCcal Loz 04l 1=27- . -
(G) Kn x 10-3 2,4 24 14.c 2,4 1 9¢ 2.0 1 2.4 15.6 124y |40
(1) Q dc=ExFxGx10°/D 2 Ta| 2T a| 45 a| | om| Ful Tal Frao| Led
(1) Vac® Bl =7 22 | &9zl les”| 2,881 190 | PO,/ | 162 | )52 |Jood |
(J) AC noise x 2. ,
(K)Vac (corr) =V 12 -JZ L S JS———
L)AC-DC cal. G %9 S
M)® dc/Pac=ExL/K o3 | Jose| Jo53] 1 oSS] jouy | (@Y1 h0Y3 1/,08F]/039)).00¢F
(N) PFE=(M-1)(102) 12l | 2 &3 | o877 4 o &/ 4.3 =21 2.4 0.9
(0) MCF=(M-1) (10°)/H 77 1 4] 33 s 1 /170 24 126 | 70% | 9¥% (S

Sr +2§ +=§ +7 , —z ,

Project . Line Field date Data page Comp. date Comp by
(A) Send /-2 l2-3 3-Y &-5 | /-2 2-3 3-¥ |o=-8— Zat
(B) Receive 72860 + 4000 > | L0000 |-4500] — p—d S
(C) n separation -2 3 Y 4= 3 p\ = Ly
(D) 1 S 00 7 OO /0O /20 (e OO ZO0 /D0 / 20 ZY
(E) Vdc (avg) 7.3 2,671 Los .97 /3.2 &/ — — y & =P
(F) DCcal > — — A = 5
(G) Kn x 10°° 4,0 2.0 | &80 | 8% |ovpn 480 | = — 1020
(H)€ dc=ExFxGx103/D 1 s28¢] 2451 st 66 (L s&| 59 4
(1) Vac £ 247 1295 1,22 | .2/ 12,4 | #3 —— —_ 92
(J) AC noise x 2 +— _—
(K) Vac (corr) uﬁw.“wH _
(L) AC-DC cal. . . i 4 229
(MYdc/Qac =ExL/K [o¥% |roz2|Lisg /073 ]| tels | 10F3 -
(N) PFE=(M-1)(10%) ©.2 |72 123 | 2 =147 &2 4
(0) MCF=(M-1)(10>)/H /106 ZY] z2s/ //7 //3 9 o

+ & . <o
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23112 |3-Y |t 2]|1-2|4-8B |3-¢|2"% |/ y-5 |y
20d 8od )Jeob] iz T | 29e0] 30 =17 . |3250 | 4020
Time .
Range -
Current 3 @ 27 1=,
Send 2 3lr-21t-5|3-4lz-3]1-o = |2z i"‘//
Receive 7 |Ys00 1‘{800 e CAL C\/}';{,é
Time V
Range A |
Current oo 42)

k2]
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2
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}Efoject: /9/’7?/’7.)( Line; 2L (Jes ,,}A Bkt [0 03

Send W-S |3-49]y-Sla-3]3-4JY4-501-2 A 303-"]y-5 [1-2 |a-3
%Receiveo 824 800| sc00| 1es0| 2400] > |2 100] 3700] —1> 260 |¢0eo
iTime '
Range \

;Current ﬂ/ .

Lo g2 1 v-Sba-o) 231 3-49] Y-8 29
iReceive 1 |Yeev |y s0d —+— cq.
' Range

t T L
LCurrent LOX VLOK N LOR Vo # /,0/ Y, LOA

!
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Project: Ay =y Line: 7 Int.Cal Date:
Send /-2 123 lp-2 |7-¢ J2-3 |/-3 |e-8T123-v [z T/=-2
Rec. 0-F 19-/4 |——1xg-27 TRy T
Time |30 1/00 |0 lpoo |0 ] = 2 |/ 37 )

& Yloo |92~ L 78 440 1% [175F% |,9.C|7.¢ Tk
Dlate )/L/,;( 5;5 7(' Y42 éz /f,"z 57:’3 .ozl s

wr 7 lo ) = A e/ © J ¥ 1) 2 1 ."9? Y

DC-2 I}::,, 2 (‘, 1__,5 < g:Jz, ﬁffg / A 22y J.ez _’z’,z;"

i M7 TSkt Jgadd &7 1.0 -5 e
DC-3 11 1892 95" .Z:i, 2 _2:_37 /f / c,/& 8 1 2.¢ # 1¢93 ®

2 Y/ g 5 % e ' /3 4 2'0 '\\

De-4 ”143, (4 gg:f L'ZSJ’ Z:S’ {,o o {_ .‘/ £ 2:0¢
= L%
DC-AV 3
AC-1 Y&/ | 70812 5314%015.921 L, od/1,¢413. 451 1.€7] ¢
ﬁ 12/ 129,912 83l Olsi92) onfy2d 13, %3] ),2] :
S. P. 1432147 2l + |
AC-N ’ 16 2 ’ _,QZ .’
Pot .Res
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Project: Ay / v - Line: /l/ Int.Cal 22= Date
Send V-2 12-3 -2 lz-v lp-3bh o l&es |z ola-s |/-2
Rec. O — 4 ) ) (b= 2 el ey A TR Ml e m—
Time 20 oo /0 lzs 10 3 01 3 )
DC- 2.6 772 26922 71599 .77 |17 1,75 .%‘7 -
T {?-4 25.6 zgza?z/,t/ %QQ 1’:8&/ »?&' /,:-';q 35 .vzt;/

43> ° 7S'0 2.9 22918, 6 | )1 23 37 }'73 781 2 ¢
DC-2 22.0 | 8e ol el 214,240,012, - 2.9, 87 ' 3 2 o
4 e

= 12, —} . I; (o7 4 22 & ; - o,y 2|/ év o
DC 3 }2 bl/' anep%/;k’ 767’2/.41/;‘ZIU i.:?;‘ {?i") \,'l;’./‘ ;‘3") lﬁ

= ,d) 5;\? 12-:’5 \_t;, J “. . : )I L%
Dc 4 /I)IZ ;;21_’\‘ il{?{) 7/'3_0-2« {'.ZZ '217 ,4 Z?/ Aéz

E Z2.0 |22Y 19 1028 1), ) | 22
DC-AV. lzs:2¢ Ust.22 |25 |vaes ua3 1487 |20.4 Lg.'{’i 4',;;5 . of¢/
AC-1 12,3 |77.512.c242) |58 )22 12) 1)) ], 95T 225
AC-2 z, 2 1272.512.LV ?/,(=H,£.?£| 1%L 1%.011,.72721 31,228

2¢,6 /550 |s.2¢ |¥43.2 |rn6k |3. 9% | 26.2 |3.5¢4 |/ 50 )

S. P. K#4.9l-3.¢ 42y -{
AC-N | 19 , 03 13
Pot R€s
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Project: Amw £ Line: -/ » Int.Cal Date:
Send | %5 |z-v/|23|/1-2 |/S|z-v]|z-2])-2 A
Rec. Z2-70 s S e [ R (SRR > 27
Lime /7;
DC-1 %/ L3

L7 s
DC-2 Gy

- b/
DC-3 aﬁg
Dc-4
DC-AV /133.7
AC-1 6.9
AC-2 Li.gh

by 133.8
S. P.

AC-N
Pot Res
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Project: Yumr v Line: // Int.Cal &% Date:

Send |4-5 |3-¥ |¥-J° 12-3 |- rz J2-3 -]
Rec. 6§ |¢-1¢ F—= /e 2¢ — p¥ 32 =~
Time 20o |J/e0 30 30 /0 3 3o 0 3 3
Dc_l 33.© 27.¥ 7 15.5 EXTETN EXY YRR I D IA¥ 1255 151 [12G 127

93,0 b« 9.7 153 'Q”&J-“' 170 V115 109 |s2659 | /300000l

3.0 P7. ¥ 2.1 186 15 23% RPos 2.26 |14./70,.8 [$70 4¥2 230 1.5F )06/ 00
DC-2 3.0 27, b ¥ % 163 GL37F Y3 /.60 PAE 107 |S96620 1157 141G 106
DC-3 [3° RZC 0 157 CTe 246 Pid 117 [SoRR %y Ps ITe fhes 7.77

930 7.8 'S~ i [.S) /5% W19 11.G |56l6ob YEo 132.]012! .86
D 4 . . \ 264 238 ¥ r0.7 W70 456|136 150 13l fz

e Fe s Erovec e v brgizzferoe.odlinr sve Vit 099

DC-AV /.0 |eve® 7.8 3204 |6.S3 f4or 2291 Vo772 |3.09 |2.3)
AC-1 0.0 262 |F. 17248 1305 | 291 ! /6 | 4 | /.09
AC-2 90,0 l26.2 |4 |rres lzus V72 |2 S |16 |10G

/%00 Js2.4 le.f Rs3 le.z [2.Fr Jz22 Do de |2.92 |2.77
S. P. fv9.v [r¢7° -9.3 3.0
AC-N 06 |.07 07 03
Pot ,Res
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* INDUCFD POLAR'F’\TION - RECEIVER NOTES ) PAGE il
" '\,\_/,' . - y 3
Project: MW r~, Line: “/L &/ J Int.Cal Date:
Send /-2 |2 “=-3"1/-2 |2 - ol
Rec. [32:40 |- > Juo-ut = - o
Time 6 16 3 i3 2 2 ] 1 ‘/' 2 OO
Ec_l %0C3.9% Bib21§ |99 I3TC NS 20 122 |20 zius |59 A4S IF t? 9.5
36292830322 06 bbbt L26 itz z07 s fvs Ler 223 fu7 LR T7 &
R5Y <S¢ Rsvroz]ioe 113 [e! .o 219 2.48 |98 2.36 |.5¢ SY &9 in ,7"‘;/,;""
DC-2 £227% Bs2335 |48 2558 3¢ Jeyan baa avo Las 23 ke 6% 77,6~
DC-3 e v2CRitac fis 123 182 Bevzar Pasa /7 [ 4% o= o5 57
100 272 R§63 29 |59 10V Sl WG |4 158 hass 265 | u7 ]38 .59
D 4 2y YW Rok2ao|ray 2% [ Rk 1236150 ¢85 0 2 22 ie® af 2T .51
cg- B.22 3:/0 [tz i 1 o MWL s koszs7 hss ned Lzg ) [ eY ss
DC-AV 7235|545 |2.88 |/ ¢/ |4oe |3.80 |13F |27 /94,0
AC-1 3.50 J2.ss |.658 | 99 |7498 a6 loe7 lo.we /80,8
AC-2 3.8° l2.58 |86 | 7Y 452 | 176 Jo.67 |o.wo /00,8
7.00 }5.10 |7.17 |+¥8 396 |3.52 /24 |/.20 20110
S. P. |+7¢ 40,7
AC-N ,Oq O
Pot .Res




HEINRICHS GEOEXPLORATION COMPANY

UCED POLARIZATION SURVEY COMPUTATION SHEET Page

Project 7P EX Line N‘\ ~L Field date Data page Comp. date . Comp by
(A) Send /-2 2-3 -2 w\ y -z |¢gy-$7 | B3-S | 2-3 /=2
(B) Receive D-¥ -/ ———> % -2l 2 1/ — %> >
(C) n separation / J 7 / —_ Z ), 2 iz ¢/
@ 1 200 (OO 200 200 0 0 $70 s v 700 ,m,\GQ
(E) Vdc (avg) 252/ |zl oo lyzie | 193 13,02 |2¢, 7 St | L9851 Y
(F) DCcal LYY G _ ,
G) Kn x 10-3 2, ¢ 2.4 9.6 zZ4q 2.6 2¢ 2.4 2.6 2Y A
(1) Q de=ExFxGx10~/D 7o~ 254 79 /1S7 71 78 63 $3 70 32
(1) Vacs 24.C | /65 | g (22 | ef 2.9 |22 35 1430 | .o/s5
A.uv AC noise x 2
@C<mnﬁoou..ﬂu - J
L)AC-DC cal. [, 00/ /
(M) @ dc/Qac=ExL/K 7,027 |/.022 | Jos/ | Jor/ | 022 | /083 [/.009 |s.035 | 027 | .979
(N) PFE=(M-1)(102) % =7 2.2 s.) /] 2.2 $.3 0.9 3.S 2.7 1=z,
(0) MCF=(M-1) (10°)/H 30 7.7 (s 7 /3 A3 ) o A 39 |-ce

S t4Y, 8  —3% 728 -4

Project Line Field date Data page Comp. date Comp by
(A) Send
(B) Receive
(C) n separation
(D) 1
(E) Vdc (avg) 3z.7
(F) DCcal
AOV Kn x 10™°
(H)@ dc=ExFxGx103/D
(1) Vac & 12287
(J) AC noise x 2
(K) Vac (corr) =1 - 32
Aﬁv AC-DC cal.
(M)@dc/Qac =ExL/K
(N) PFE=(M-1) (10%)
(0) MCF=(M-1)(102)/H
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HEINRICHS GEOEXPLORATION COMPANY

INDUCED POLARIZATION SURVEY COMPUTATION SHEET Page
Project K F X Line \«\\w\ Field date ). 2z Data page Comp. date /- 2
(A) Send o s~ | 3-v ¢f~ 37 2~3 - -8~ /-2 2-3 2-Y G-~
(B) Receive O - g~ /b —=> |/ 2 - kY ——>| 2 4- 3
(C) n separation / ) 2, / 2 Z / 2 S ¢
(D) I J oY | Jo2o0@ [poY jood| Jpo0 J 000 | Joo0 noo | Jove | yo00
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May 17, 1967

Mr. Robert Garwood

American Exploration Company
2902 North Baxter

Tucson, Arizona

Dear Bob:

Listed below are the results of tho laboratory induced
polarization tests on the core from your Pico Drill Hole #1,
Orizaba Area, Pinal County, Arizoma, you requested last week.

This hole was drilled at Station 8W, Line 1 on the east
fringe of a stronger induced polarization anomaly west of the
claims and on the apex of a 400 gamma magnetic high.

The meta-diorite contains enough muec to easily
account for the magnetic anomaly and probably accounts for a
portion of the induced polarization response.

The I.P. response in the vicinity of the drill hole ranged
from about 4 to 5 PFE and the MCF's indicated about 1%.total
sulfide by volume. The I.P. laboratory response ranged from
0 to 29.8 PPE although most were from 0 to 12 FFE. The average
PFE was 6.2 not counting the one very high sample and is well
in accordance with the field results, although only 164 feet
were logged. Apparently the last portion of the hole drilled
(below our logging) went into a tuff carrying around 5% pyrite
visually and should give a strong response.

Perhaps there is an easterly dip to the pyritic tuff and
it is actually the material responsible for the stronmger field
response further west. In any case, if land availability allows
at least one more hole to the west in the stronger anomaly is
recommended - preferably after extending the I.P. work in that

‘1'



Mr. Robert Garwood

American Exploration Company

direction to delineate a target.

Page 2 May 17, 1967

I.P. RESPONSE - PICO DRILL HOLE #1

Approximate Footage
364"

416'

420’

425"

432'
439°

449'

455'

465"

468"

EEE
3.3

0.0

4.8
4.0

1.¥
2.6
29.8

8.2
1.0

12.4

11.3

Sample Description

Meta-diorite; very weakly magnetic
(magnetite). Trace Pyrite. Weakly
fractured, some quartz filling.

Rehealed brecciated quartzite. Vugs
containing quartz crystals common.
Minor irom staining.

Rehealed brecciated quartzite. Trace
pyrite. Strongly irom stained.

Rehealed brecciated quartzite.
Moderately iron stained.

Same as above

Meta-diorite (from fault zone?)
Strongly fractured

Meta-diorite; weakly magnetic
(magnetite). Moderately fractured.

Meta-diorite; weakly magnetic. Less
than 1% pyrite. Weakly fractured

Meta-diorite; weakly magnetic. Very
weakly fractured.

Meta~diorite; weakly magnetic. Less
than 1% pyrite, primarily along
fractures; minor disseminations.
Weakly fractured.

Meta-diorite; weakly magnetic.
w.akl.y fractured.



Mr. Robert Garwood
American Exploration Company

Page 3 May 17, 1967

Approximate Footage FFE  Sample Description

516' 10.4 Quartzite; less than 1% pyrite
disseminated.

521" 9.5 Quartzite; less than 1% pyrite
disseminated and along trumn.

523" 11,0 Quartzite; less than 1% pyrite
dissemninated and along fractures.
Moderately fractured. ;

528" 6.6 Quartzite; less tham 1% pyrite

disseminated and along fractures.:
Weakly fractured

If you have any questions and if we can be of further
assistance, please let us know.

CSL: je !
€ Mr. J. B. Bush

Very truly yours,
HEINRICHS GEOEXPLORATION COMPANY

Chris 8. Ludwig
Senior Geophysicist



STATEMNMENT

May 17, 1967

HMr, Robert Garwood

Anerican Exploration Company
2902 North Baxter

Tueson, Arizona

Re: I. P, Physical Property Testing
of Core, Pico Claims Area
Pinal County, Arizona
Our Job = A99«66

Mr, Chris Ludwig & Mr, Harvey Durand
Professional Services $ 150,00



May 17, 1967

Mr.-Robert Garwood.
2902 North Baxter
Tucson, Arizona

Re: Core Logging
Pico Claims Area
Pinal County, Arizona
Our Job = A99-66

Mr. Chris Ludwig & Mr. Harvey Durgnd
Professional Services $ 150.00
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TO American Exploration! ,Mining Co.

»

GEO.__. HEINRICHS GEOEXPLORATION COMPANY
808 W. GRANT ROAD - P. O. BOX 5671
TUCSON, ARIZONA 85703
Area Code 602 Phone 623-0578

ATTENTION: Mr. Bob Garwood

Tucsomantzona  Geophysical Exploration Research Engineering

|
2]
c
W
o
m
O
o

2ND FOLD

18T FOLD |

DATE:_1/5/66

Gentlemen:

Enclosed is an original and two copies of our report on the
Induced Polarization Survey, Pico Claim Area, Casa Grande Mining
District, Pinal County, Arizomna.

Reproducible sepias hand delivered under separate cover.

If we can be of any further assistance,,please let me

know.
Very truly yours,
HEINRICHS GEOEXPLORATION CO.
Chris S. Ludwig
: Senior Geophysicist
CSL: je

pLease BRSI9SYEES .  goneD

DATE SIGNED

SEND WHITE AND PINK COPIES WITH CARBON INTACT PINK COPY IS RETURNED WITH REPLY.

DETACH THIS COPY-RETAIN FOR ANSWER '

Rt . N I I e R .
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INDUCED POLARLIZATION SURVEY
PICO CLAZM AREA
CASA GRANDE MINING DISTRICT
PINAL COUNTY, ARIZONA

Fox

American Exploration and Mining Company

December 1966 - January 1967

By

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

At the request of Mr. Robert Garwood of American Exploration
Company, Heinrichs Geoexploration Company conducted and
completed a quick preliminary induced polarization testytype
survey over a portion of the Pico Claims, Casa Grande Mining
District, rapage Indian Reservation, Final County, Arizona.

Field work was done during the interim December 19 to December
28, 1966.

Three-five electrode-four sending dipole induced polarization
setups on three lines were laid out and observed. The three
lines numbered 1, 2, and 3 correspond respectively to Amex
magnetometer survey lines 85, the base line and 8N (see plan
map). A dipole spacing of 800 feet was used which gave a
total of 27,200 line feet of surface coverage and approximately
16,000 feet of plotted subsurface information.

Data were taken by the dual frequency induced polarization
technique with a conventional, symmetrical, co-linear dipole~
dipole electrode configuration. Sending frequencies used
were 0.05 and 3.0 cycles per second. For the resistivity
levels encountered on this survey, the three cycles per second
higher frequency used, was low enough that frequency effects
caused by inductive coupling interference were negligible

Objective of the survey was to determine if the
magnetic anomalies located by Amex were related to sulfide
zones and to define the best possible initial drilling sites
as indicated by the combined data available.

Results are displayed on sectional data sheets, one for
each line, with resistivity, percent frequency effect (¥FE),
and metallic conduction factor (MCF) contoured in section,
and self potential (8r) in profile form with the magnetic
profiles superimposed on the SF profile. An induced polarization
location and interpretation plan overlaid upon the magnetic
contour and claim location map is included.

Geoex personnel involved in the field work were R. ialmer,

geophysical crew chief, W. Hurley and B. Terrill, techmnical
assistants. Report and interpretation are by the Geoex staff

-1-



in Tucson under the supervision of Chris S. Ludwig, senior
geophysicist.

CONCLUSIONS, RECOMMENDATIONS, AND INTERFRETATION

All three lines show definite I.F. anomalism across
their entire length. The strongest and most shallow effects
are west of an electrical interface (possible geologic contact)
trending N-S and lying between 8W and 12W and are apparently,
at least geographically, related to the main magnetic high.
Amount of sulfide in this zone is difficult to estimate because
of the effects of the interface and lack of sufficient back-
ground data to the west, but are likely from 0.75% to 3% by
volume (1.5-6% by weight) total sulfide across the zones
indicated and could therefore be of economic interest.

It is recommended that at least Lines 1 and 3 be extended
further west to determine the extent of the anomaly in that
divection, as well as doing more work east, nmorth and south
of the present survey. The anomalous zone appears to extend
below and east of the exposed block of sediments becoming
deeper and somewhat weaker in character than that zone west
of the 8W interface. Consequently more I.F. is needed to
the east to delineate the anomaly in that direction.

Within the Pico Claim group the present best I.P. target,
is at Station 9.5W Line 1 (88). This nearly corresponds to
the apex of the magnetic high which gives further geophysical
incentive for drilling at this site. An alternate site,
probably equivalent geologically, would be the NW cornmer of
Pico 1. Sulfides will likely be intersected within 500 feet
of the surface at either location.

If the ground is available, drilliing west of the 8W
interface is recommended prior to any om the Pico Claims
because of the stronger anomalism and probably greater
sulfide content. However, more coverage is needed here before
a proper drill site can be selected in this area.
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Self potential profiles show a broad low centered between
or near 0 E-W and 8E, apparently related to the magnetic
high and the exposed block of sediments. These lows suggest
oxidizing sulfides within several hundred feet of the surface.
The lows correlate with the weakest I.r. effects on the survey
suggesting limited depth extent and low total sulfide content
(perhaps minor shallow vein-like bodies) in the zone from
about 4W to 16E.

The source of the main magnetic anomaly is not obvious
on the surface or from the I.P. data but it is comsidered
possible that it is due to a diabase sill, portions of which
are seen north and south of the area. :Depth to the top of
the magnetic amomaly source could be 200 or 300 feet below
surface, based on anomaly shape. Other possible causes
could be volcanic material or minor magnetite mineralization
including contact metamorphic type. In any case, the magnetic
source does not appear to have much indiced polarization
vesponse; although it is apparently related somehow to the
8W interface which forms the east boundary of the stronger
I.P. anomalism.

With an I.P. anomaly of this character it is difficult
to be certain of an exact type of sulfide source. Moreover,
other minerals can cause polarization effects, for example
graphite and some iron and manganese oxides as well as certain
clays in isolated cases. Therefore, from the outset of any
initial drilling, all core should be saved and closely
inspected geophysically for any possible polarizable minerals
and simultaneously, representative samples sent to us for
laboratory . tests and correlation analysis.

In our opiniom this part of the Casa Grand Mining District
has considerable potential and warrants considerable effort
including drilling. However, before too much is done we
recommend gaining control of and processing as much ground
as feasible in the vicinity before committing too far at only
one location, whether the immediate one, another contiguous
one, or some other nearby area. The geology is not necessarily
simple or well known. There may be such complications as
local or regional imbrication involved. Therefore, the possibility
of getting too pinned down too soon should be carefully considered.



Any way we can assist will be most welcome. Our uq;u'hncc
with the Indians and on the reservation environs has been
successful and quite extensive.

Respectfully submitted,
HEINRICHS GEOEXFLORATION COMPANY

(Ao S iy

Chris 8. Ludwig
Senior Goophyueiae

APPROVED:

Walter E. Heinrichs, Jr.
President & General Manager

Tucson, Acizona
January 3, 1966
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STATEMENT

January 6, 1967

American Exploration & Mining Company

23rd Floor Russ Building
San Franeisco, c;lifarnia 94102

ATTENTION: Mr. H. Goudey

Weeks ending Dec. 24 & Dec. 31

4 field days @ $250.00/day

1/2 day rerun line

1/2 day travel

Vehicle rental (2 vehicles) 6 days
Mileage - 1211 @ 10¢/mile

Living expenses

Computation & compilation
Reproductions

Communications

¢c: Mr. Robert Garwood

I.F. Survey
Pico Area, Arizona
Our job A99-66

$1,000.00
N/C
62.50
120.00
121.00
255.00
527.50
15.30

AT
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