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

May 21, 1973

Mr. Joseph H. Roediger

Vice President

Industrial Fuels Corporation
4438 East Marion Way
Phoenix, Arizona 85018

Dear Mr, Roediger:

This letter report covers the induced polarization survey completed in
portions of Sections 2 and 3 Range 19E, Township 14S and Sections 34 and 35
Range 19E, Township 13S near Cascabel, Cochise County, Arizona on behalf of
Industrial Fuels Corporation. Four induced polarization (I.P.) lines were
completed as shown on the accompanying Induced Polarization Location and
Interpretation Plan. The purpose of this survey was to determine if sig-
nificant amounts of sulfide mineralization might be contained in replacement
or porphyry bodies in the area.

The induced polarization data was obtained using the dual frequency
technique and the dipole-dipole electrode array. Sender frequencies of 3.0
hz and 0.3 hz were employed. A dipole length of 500 feet was used on all
1ines with 7-electrode sending arrays. The four I.P. 1ines resulted in a
total surface coverage of 32,000 feet and an effective subsurface coverage
of 19,750 feet. GEOEX Mark 7 Multifrequency 1.P. equipment was used throughe
out the survey.

The I.P. data 1s presented on psuedo-sectional data sheets, one for
each 1ine, showing apparent resistivity, percent frequency effect (PFE) and
metallic conduction factor (MCF), Also shown on the sectional data sheets
are: the self potential (S.P,) data in profile form. The Induced Polarization
Locatfon and Interpretation Plan, at a scale of 1"=600' indicates the approx-
imate ground position of the geophysical traverses. The four sectional data
sheets, plan map, and this letter constitute the final report for this area.

) MINERAL ENGINEERING CONSULTANTS AND CONTRACTORS. GEOPHYSICAL, GEOLOGICAL AND ECONOMIC APPRAISALS.
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GEOEX personnel involved in this project were Phil Matthews, Geo-
physicist, George Furniss, Crew Chief, and John Lundgren, Bruce Nelson,
and Dennis Toresdahl, Technical Assistants. Report and interpretation
are by Phil Matthews, assisted by the GEOEX Tucson staff.

One very weak I.P. anomaly was detected in the course of this work.
Although this feature persists on each l1ine, the chances of significant
associated mineralization seem extremely doubtful. Further, in as much
as this anomaly seems to roughly trace the mapped outcrog of the Abrigo
and Bolsa formations and/or their contact the very weak I.P. effects
noticed are likely due to minor amounts of contained I.P. responsive
minerals within them, probably formational pyrite, magnetite, or carbon-
aceous material rather than economic concentrations of sulfide mineral-
{zation. Based on the information thus far obtained, further work does
not seem warranted, If desired, one additional 1ine could be run down
Paige Canyon using very large di'poles (1500') to test the possibility
of mineralization at depth although the only possible hint that such a
"nti“ .ljust‘lﬂed {s the slightly higher deep readings near station SNE
on Line 1.

Line 1

A veg weak polarization effect is noted centered near statfon 5SW.
Although the cause of this anomaly is probably near surface, there is
the suggestion that the deeper readings may be responding to something
at greater depth, as mentioned previously. The resistivity pattern is
quite complex in the central portion of the line as might be expected
with rock type changes occurring at approximately the same interval as
the dipole spacing. The fairly abrupt changes in resistivity at 155¢
and 5-10NE correlate with the bedrock-Gila conglomerate contact. The
resistivity values noted on the ends of the 1ine are typical of the
G:"I;: :hong}o;nrate. The self potentfal profile shows no correlation

W e I.P.

Line 2

A very weak, near surface P,F.E. high {s centered near 5SW. A
fairly sharp decrease in frequency effects occurs northeast of station
10HE. The resistivity pattern is complex as discussed with Line 1. A
drop in resistivities ap?ean to begin near station 15NE indicating the
presence of overlying Gila conglomerate to the northeast. No self poten-
tial correlation is noted.

HEINRICHS GEOEXPLORATION COMPANTY
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Line 3

1.P. values just slightly above background are located between 0 and
5SW. Resistivities continue to reflect the formational changes in the area,
It does not appear that any significant thickness of Gila has been encountered
on either end of the 1ine. No self potentfal correlation is noted,

Line 4

A weak string of I.P. values slight1¥ above background are centered
near station 10SW. As with the previous lines the central portion shows
relatively high resistivities with lower values at the ends, indicatin

thwuence of the Gila conglomerate, No self potential correlation gs
noted,

Submitted by:
Geophysicist
byt oy

Ther EJHetiriche
{defigiiriCHS, IR
JPM:oea

May 21, 1973

P.0. Box 5964 Tucson, AZ 85703
cc: Enclosed

HEINRICHS GEOEXPLORATION COMPANTY
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LiNE k : HALF[Z{E' , Se

, Area_C_a<ca Ac..]

|, a=_ 80z  BeariNG ZU(QO" £

PaGe /

HEINRICHS

SENDER STA.. <> = Evectrooe No.__ &~ _, Dare a/u 91/75

SenD bl B Z el = ¥ [=-F |=2-= T/7-2 T2
RECEIVE a-ENE | —= |- /0ohE] L —= /> — /N Ry
MuLTiPLIER | /€ /O /-© /o /O

CuR. (AMPS)
PoinT ! No,

Sep. (n)

DriFt

1.0 PFE [Kn/1000] | ¢

0.3 PFE | PcaL

0. PFE
3.0MV.

PFE

DRIFT

S.B

£72- 9

Noise

Potr REs.

CuLt & CmTS
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Live__Z—_, Hacr
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Page __ =

PFE
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, BEARING HEINRICHS
GEOEX
SENDER STA. = ELecTroDE No.
SEND 6-7 S-é = /~2
RECEIVE 120 -2GNE] [e——
| MULTIPLIER

. O
e é@,/

PoinT No,
(n)

SeP.

1.0 PFE [Kn/1000]

0.3 PFE | PcaL
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DRIFT | MCF

S.R

Noise
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RECEIVE — | Rl —— |3S -5
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O /O
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CuLt & Cmrs|




I. P_Receiver Notes, Jos No._____

, AREA Caccalbel|

PaGe é:

i
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RECEIVE = £2-3 o' T oV

MULTIPLIER ' i /4
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1.0 PFE [Kp/1000
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S.P

Noise
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DrIFT
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Noise

Por REs.
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Jos No. AREA éﬁ S ﬁﬁAE,/v/ HEINRICHS |
LINEL, HALF_&.S& 74 , DaTE /7/474_ 9,, 73

sw_ [ 2-7 | /2] 3-¢] 2-8] (-2| #5] 3-9] 23] /Z
RECEIVE Ospe, | —> 50| ———> OYsarg, ——— —
RanGE /0)(,00 /0,(/50 IOXIOO —> | Ok _—
,VOFTAGE Ao ’O' O Se 950! 4. J( : S0
Sewo f57-g ) ¥-¢13-9| 223| /-2

RECEIVE ’S;Zﬂ/x: P }

RANGE 10}700 ’”X/m 7\

VOLTAGE 204 0| & sy ' (

FRequencies F &2 9.3 COMMENTS:

Senoer No. /3 725 vz /-R RB Z‘S‘ 2P
OPERATOR Kjg ' RS KRG >-C

Receiver No. 2 -5 =2

OPERATOR ;"?6 e 2(’
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Joe No. AREA gsc# / HEINRICHS !
Lne_ & Har LVE se_ £ , DaTe g

Seno (-2 |5¢ | %-85| 39| 2-3| 1-2| 67| 5| Y-5| 3-¢

Recewe  |40-2¢7 : = R z04
RANGE ma ok00| >

Vi

Send 2~ _Me-z A £ Z| ¢ | ¥-5~
Receive 204 =y > 6190 £ —t—
RANGE ’@/oj

VOLTAGE A0 Y00 | BO° | 9¢ ®@9| Y90 206 QZO

FREQUENCIES Q- ) L CoMMENTS:
Senper No. 4P 207 I58. 53 G5
OPERATOR 57()? et 45 B T

Receiver No. 3.

&
OPERATOR 9 RE b-7 2-¢
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S
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‘ 00 |20 =q
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ReceIve -5 NE | —= |£~/olE = |/p-/ — 2 |/ 20N,
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RECEIVE
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o .l

Point No,
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DriFT
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Noise
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/G EOEX]

SENDER STa._________ = ELecTroDE No. , Date e

SEND -7 §'(e ‘/'_g x-49 Z2-3 6—‘7 [5-& g-S |24 |6-2

RECEIVE - 30N o-354¢ - 2c

MuLtipLier | /- . O o- =% ol o o . =1 -

Cur. (ampPs) | 0. S 1. O > 2.9 |0 >| 6.9

Point No, 3

Ser. (n)

DRIFT - - - - i & = e e -

1.0 PFE [kp/1000f  /, /< 230 Rk L LR 20 S8 &4 )

0.3 PFE | PcaL

0.| PFE| PFE¢ 200

oner [mcr [ & 129" [ £8 126 |1~ 12.] [2. 2.2 12386 127

S.P Iﬁ:.a i |- QoD — — | =,

Noise ﬁ_

Por REs.

CuLt & Cwmrs|




SENDER STA.
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, Date

PM;:_Q-__
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<&

© -~

RECEIVE

349
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(oY)

S

xe)

Point No.
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DRIFT

1.0 PFE [Kn/1000]

0.3 PFE | PcaL
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DRIFT

S.P

Noise
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1] 1
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Spiafita . _, BEARING
1

= ELecTtroDE No.

- GEOEX

, Date
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RECEIVE

NI —_ | [ oy NP / s 11k 75 o 7 i . -
A ‘ =] f o I 5 A : /&
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BFE

CUR. (AMPS)

PoinT No,

SEP. (n)

e 8

o1\ W 298 |2R3 |ag 2

DrIFT

903

BT

1.0 PFE [Kn/I000

0.3 PFE | PcaL

0.1 PFE| PFE¢

3o0mv |prow |

DRIFT MCF

SR

Noise
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CuLt & Cmrs
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SENDER STaA. = ELecTrODE No. , DaTE

SEND o= G X-4|=2-3 . | &~ 7 ¢
RECEIVE R . msnm S | — 2 il -
_I\IA_LJ'L.IWUER £ Z /e & [ o€ &

PFE s e N P T R S
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Point No,
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DRIFT - - - - -
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DRIFT MCF
S:P ; 50
Noise
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, Date
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™
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O NI
Al° |
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%)
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Point No.

/.80
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1.0 PFE [Kp/1000
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1
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ReceIVE
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v
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v

i
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.PoinT No,

SEP. (n)

H.FE Mv

{ B

Ve o

DRrIFT

1.0 PFE [Kn/I000

0.3 PFE | Pear

0.1 PFE| PFE
3.0 T

FT [ mcF

S.P

Ngis€e
Po

CuLt & S
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LINE_—2__, Haur Sy, Se_/ , 0= K00 , Bearing_ S &O° W) HEINRICHS
/G EOE X

SENDER STA. = ELectrooE No.__ %= Ma/v 7//7,3 e

SEND =2 SP = - T

RECEIVE o-5.54 |Lvosa | fo-—r$sa

MULTIPLIER /O /-9

PFE 0 ars o9 ivleeen

CuR. (AMPS) O :

Point No,

SEP. (n)

H.F M goo /40 e e e

DRIFT ~

1.0 PFE [Kp/I000 A

0.3 PFE | PcaL

0.1 PFE| PFE¢

3.0 MV

DRIFT | MCF 2.9

S.P - S - | B 4. —

Noise

Por REs.

CuLt & Cmrs|
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|. P Recewver Notes, Jos No.

LINE_< £ ., HaLF ., Se , a= , BEARING HEINRICHS
SEnpER Sta.___ = ELeEcTRODE No. , Date

SEND 2 -« i S B i~ () &= /[~ 2 3-3 = #*-5 |S-& W
RECEIVE o285 sw | - 2520 - —F [ -I53c
MucTipLiER | /.o O LC 0./ /o Sl -

PFE - AR ]

Cur. (amps) | /.O —

Point No,

(n)

Ser.

DRIFT
1.0 PFE [kp/1000] /<™
0.3 PFE | PcaL
0.1 PFE
3.0Mv |P/2
DRIFT
S.P

Noise
Por REs.
CuLt a.Cwmrs)

e L2846
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Pace Z

LINE_~S , HaLF , Sp , a= , BEARING HEINRICHS
SENDER STA. = ELECTRODE No. , Date
SEND Z-3 o Al I 2 = /- 2-3 4  af
RECEIVE  I3co-3sw)| — | 2 |38 #0sq — Oo-5-
MULTIPLIER Q-f -/
PFI ; R
Cur. (amps) | | -
Point No,

Ser. (n)

DRIFT

1.0 PFE [Kp/1000f 3o

20

0.3 PFE | PcaL

0.1 PFE| PFE¢

3omv (pram | ([

DRIFT | MCF
S.P

TG,
3.L

> ([-8

NoisEe

Por REs.

CuLt a Cwmrs]
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SEND O-SNEL —2 1o © /d-1 >
RECEIVE -3 -2 |=z-¢ -3 LEE | e LY 2-3 /=R
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Point_No. (o0 i 500 | L350 | LLO | S0 | 430 | 550 | JLO | §O0
Ser. (n)
DRrIFT Zssdovel  ——

1.0 PFE [kn/1000] $= ¢ [ o B A% M S /R
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DRIFT | MCF J=N L e —
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Noise
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Point No.
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DRIFT
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DRIFT | MCF

S.P

Noise
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Senper No. /570/ 1A f8 g/‘_j =
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oml
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RecEIVE B0-3G ) ————— | N 24 (/30

RanGe /o)f/OO - -3
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SEND

Receive
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OPERATOR |94 2-3 % 3

Receiver No.
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RECEIVE o-SENE| o—= |5 - /0lE == |~ sAR —— | —oms
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Point No,
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DRIFT | MCF
S.R

Noise
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T (S B O T I . ;
il ¥ Ldeas AR L i

CuUR. (AMPS) e e e

Point No,
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DRIFT | MCF _2 3 : & #4) ,'.(‘ : 4.0
S.P

Noise
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HEINRICHS GEOEXPLORATION COMPANTY

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

April 13, 1973

Mr. Joseph H. Roediger
Vice~President

Industrial Fuels Corporation
4438 East Marion Way
Phoenix, Arizona 85018

Re: Proposed i.P. Survey
Cascabel Area, Cochise
County, AZ

—: - Jel- g 7
Dear Mr, Roediger: GEoEK Jobs 8/

Persuant to our discussion at our office this Tuesday, and including
your consultant, Mr, Charles W. Shannon, we herewith submit this proposal-
contract letter for your approval to conduct an induced polarization (I.P.)
survey in your Cascabel Area, Cochise County, Arizona.

Four parallel, single spread, 7-electrode I.P. 1ines are initially
planned, oriented about N60°E, separated about 1500 feet and positionad
to cover the main area of interest. This coverage should give information
as to possible sulfide mineralization down to perhaps 750 feet below
surface, Based on these results, a larger dipole (deeper penetrating)
spread and/or fill-in detail coverage may be considered.

A three man crew plus necessary equipment to obtain this I.P,
coverage would be charged at $250.00 per work day plus expenses. Exe-
penses include $48,00 per day 1iving expenses for the three man crew
and $15.00 per day plus $0.15 per mile per vehicle (and one four wheel
drive vehicle should suffice). Other direct job related expenses will
be billed at our invoice cost plus 15 percent,

Our normal work schedule is based on a five day week and an eight
hour work day. Travel time up to one hour per day each way between the
Job site and crew base will not be charged. Overtime in excess of this
schedule will be charged at $37.50 per hour for three man crew plus ex-
penses as above,

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



Mr. J. H. Roediger
April 13, 1973
Page Two

Standby time due to inclement weather or client request will be
charged at half the daily rate plus expenses as above.

Final data compilation, computation, and drafting will be charged
at $10,00 per hour, Final interpretation and report will ‘e charged at
$18.75 per hour. Rough field plots and preliminary field interpretations
will be available during the project as needed,

We estimate that 1t would take about 6 field days to complete the
four initial lines., One deeper penetrating 1ine would take 2 or 3 ad-
ditional days. If fill-in detail coverage is involved, 1t would probably
take 1 1/2 days per spread. On this basis, we estimate a total bi1ling
of about $2500.00 for the first four lines including final drafting,
interpretation, and report. Including 3 additional days for a deeper
penetrating line (or 2 f111-in 1ines), the total bi11ing would be ap-
proximately $3600.00,

GEOEX will save the client hamless from all Workmen's Compensation
11ability, public 11ability and property damage 11ability incurred by
GEOEX employees. A1l property permits, brushing and trespass 1{ability,
and related costs which are incurred on behalf of the client will be
chargeable to the client at GEOEX cost plus 15 percent., A1l special
insurance premiums, bonds, fees, duties, licenses, taxes, trespass permits,
and related special fees, 1f any, will be billed to the client at GEOEX
cost plus 15 percent.

Payments are due on presentation. Billings may be submitted weekly
with final payment due on presentation of final report.

Our crew availability at this time is such that we can start the
field work during the first or second week in May.

Your understanding and approwal of the above may be indicated by

signing as provided below on the attached copy of this letier and re-
turning it to us together with a $1000,00 advance on account,

Sincerely yours,
Heinrichs GEOEXploration Co.

Chris S{d :
Chief Geophysicist

HEINRICHS GEOEXPLORATION COMPANTY
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April 13, 1973

Hr. Joseph H. Roediger
Vice-President

Industrial Fuels Corporation
4438 tast Marion Way
Phoenix, Arizona 850186

fe:s Proposed I.P. Survey
Cascabel Area, Cochise
County, AL

Dear Mr, Roediger:

Persuant to our discussion at our office this Tuesday, and including
your consultant, lir. Charles W, Shannon, we herewith submit this proposal-
contract letter for your approval to conduct an induced polarization (I.P,)
survey in your Cascabel Area, Cochise County, Arizona.

Four parallel, single spread, 7-electrode I.P, lines are initially
planned, oriented about HGO°E, separated about 1500 feet and positionsd
to cover the mafn area of interest. This coverage shoauld give information
as to possible sulfide mineralization down to perhaps 750 feet below
surface, Dased on these results, a larger dipole (deeper penetrating)
spread and/or fill-in detail coverage may be considerad.

A three man crew plus necessary equipment to obtain this I.P.
coverage would be charged at $250.00 per work day plus expenses, Ex-
penses include $48,00 per day living expenses for the three men crew
and $15.00 per day plus $0.1% per mile per vehicle (and one four wheel
drive vehicle should suffice). Other direct job related expenses will
be billed at our invoice cost plus 15 percent,

Cur normal work schedule is based on a five day week and an eight
hour work day., Travel time up to one hour per day each way between the
job site and crew base will not be charged, Overtime in excess of this
schedule will be charged at $37.50 per hour for &hree man crew plus ex-
penses as above,



Mr. J. H. Roediger
April 13, 1973
Page Two

Standby time due to inclement weather or client request will be
charged at half the daily rate plus expenses as above,

Final data compilation, computation, and drafting will be charged
at $£106.00 per hour. Final interpretatifon and report will be charged at
$18.75 per hour, Rou?n fiald plots and preliminary field interpretations
will be available during the project as needed.

We estimate that 1t would take about 6 field days to complete the
four ifnitial lines. One deeper penetrating Tine would take 2 or 3 ad-
ditional days. If fill-in detail coverage is involved, it would probably
take 1 1/2 days per spread. On this basis, we estimate a total billing
of about $2500,00 for the first four lines including final drafting,
interpretation, and report. Including 3 additional days for a deeper
penetrating line {or 2 fill-in 1ines), the total bi1ling would be ap-
proximately $3600.00,

GEOEX will save the client hamiless from all Workmen's Compensation
1iability, public 1iability and property damage 1iability incurred by
GEOEX employees. A1l property permits, brushing and trespass liability,
and related costs which are incurred on behalf of the client will be
chargeable to the client at GEOEX cost plus 15 percent. A1l special
{nsurance premiums, bonds, fees, duties, licenses, taxes, trespass permits,
and related special fees, if any, will be billed to the client at GEOGEX
cost plus 15 percent.

Payments are due on presentation. Billings may be submitted weakly
with final payment due on presentation of final report.

Our crew availability at this time is such that we can start the
field work during the first or second week in Hay.

Your understanding and approwval of the above may be indicated by
sfgning as provided below on the attachad copy of this letder and re-
turning it %o us together with a $1000,00 advance on account,

Sincerely yours,
Heinrichs GEOEXploration Co.

Chris S. Ludwig

Chief Geophysicist
CSL soek
cc: Mp, Charles W. Shannon
Date:
Accepted by:

Title:
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