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EXPLANATION 

[ ~  LARAMIDE HYDROTHERMAL BRECCIAS VVZTH DIKES OF Lop &: Lgdp. 
LARAMIDE GRANODIORITE PORPHYRY & ANDESITE PORPHYRY (Lgdp), 
LARAMIDE UNCLE SAM TUFF. 

~ LARAMIDE BRONCO VOLCANICS. i 
CRETACEOUS BISBEE GROUP. 
CRETACEOUS BISBEE GLANCE CONGLOMERATE. 
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............. GEOLOGIC CONTACT- INTERPRETED. 
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TO: 

ITEM 
NO. SAMPLE IDENTIFICATION 

SKYLINE LABS, INC. W . L . K .  
Hawley & Hawley, Assayers and Chemists Division 
1700W. Grant Rd., P.O. Box60106, Tucson, Arizona 86703 APR 1975 

Chs-2 W 4205-4215 

(602) 622-4836 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

CERTIFICATE OF ANALYSIS 

A u  
p )m 

< 0 . 0 2  

A9 
ppm 

27 

American Smelting & Refining Co. 

~U 

% 

1.04 

I REMARKS: 

Pb Zn 
ppm ppm 

295 220 

Mo 
ppm 

<2 

CERTIFIF.J:) B~: '7" ~ ~! : L "  ' 

Southwestern Exploration Div. 
P. O. Box 5747 
Tucson, Arizona 85703 

Attn: Mr. John King DATE REC'D: 

3114175 

I DATE COMPL.: 

3/26/75 750573 
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SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
P.O. Box 50106 • 1700 West Grant Road 
Tucson, Arizona 85703 
(602) 622-4836 

REPORT OF SPECTROGRAPIIIC ANALYSIS 

~erican Smelting & Refining Company 
Southwestern Exploration Division 
P.O. Box 5747 
Tucson, Arizona 85703 

Job No. 122298 
H & H No. 751865 

September 5, 1975 

Attention: Z.~. John King 

Values reported in parts per million, except where noted othe~gise, to 
the nearest number in the series i, 1.5, 2, 3, 5, 7 etc. 

Element Chs-2 4470-4479 

Sample Number 

Chs-2 4742-4747 Chs-2 5012-5021 

Fe 1.5% 1% 1% 
Ca 1.5% >20% >20% 
Mg .2% 3% .5% 
Ag <i <I <I 
As <500 <500 <500 

B <i0 i0 <i0 
Ba- 2,000 50 i0 
Be <2 <2 <2 
Bi <i0 <I0 <i0 
Cd .<50 <50 <50 

Co <5 <5 <5 
Cr 50 30 15 
Cu 50 <2 15 
Ga I0 <10 <i0 
Ge <20 <20 <20 

La 70 20 20 
~ 300 700 700 
Mo <2 <2 <2 
Nb <20 <20 <20 
Ni <5 5 <5 

Pb <i0 30 l0 
Sb <i00 <i00 <i00 
Sc <I0 <10 <i0 
Sn <i0 <10 <i0 
Sr 500 150 1,000 

TI 1,000 500 500 
V 20 20 50 
W <50 <50 <50 
Y 20 20 <i0 
Zn <200 <200 <200 
Zr i00 70 20 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

Manager 
William L. Lehmbeck 

Arizona Registered Assayer No. 9425 



SKYLINE LABS, INC. 
Hawley & Hawley, Assayers and Chemists Division 
1700 W. Grant Rd., P.O. Box 50106, Tucson, Arizona 85703 
(602) 622-4836 

CERTIFICATE OF ANALYSIS 

ITEM ALl, Ag Zn 
NO. SAMPLE IDENTIFICATION ~ ~ 

1 
2 
3 

4 
5 
6 
7 
8 

TO: 

CP-I 240-250 
CP-I 330-350 
CP-I 370-395 

Chs-2 4351-4356 
4470-4479 
4742-4747 
4971-4980 

Chs-2 5012-5021 

<0.02 
<0.02 
<0.02 
<0.02 
<0.02 

<0.2 
0.2 

<0.2 

<0.2 
<0.2 
<0.2 
<0.2 
<0.2 

A~__.~can S=elting. & PP/Lnir~ Cccpany 
Sout~,,~'estern Explorat ion Div is ion 

REMARKS: 

Cu Pb 
ppm ppm 

15 50 
15 65 
15 25 

I0 45 
i00 5 
15 65 
25 15 
35 50 

185 
180 
90 

40 
30 
70 
50 

320" 

P.O. Box 5747 
~ ,  Ar -izona 85703 

Attn. : Mr. J~hn King 

Charles E. Thompson 
/~.rizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

Mo 
p~m 

I 

2 
2 
2 

8 
2 
2 

24 
2 

~ a ~  analysis 

Spectrographic analysis and invoice pending. 

DATE COMPL: 

9/2/75 
JOB NUMBER : 

751865 
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A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
T U C S O N  A R I Z O N A  

October I, 1973 

FILE MEMO 

Charleston District 
Cochise County, Arizona 

A brief reconnaissance of the district on September 26 revealed the 
following: 

Sierra Mineral Management drilled a rotary hole in sec. 35 on 
TMR claims to an approximate depth of 500 feet. Pyrite is abundant 
in the cuttings. Also, they have had their D-9 bulldozer working 
with apparent ecological disregard by making numerous closely- 
spaced pits both in sec. 30 and sec. 20. John Beeder, formerly of 
Tenneco, has joined Sierra M.M. as a salaried geologist. 

The J. Stewart Co. has moved the Joy rig off of hole C-8 and onto 
location C-9. Drill hole C-8 is approximately 850 feet deep and 
encountered Bisbee group sediments at approximately 800 feet. The 
Bisbee is hydrothermally altered and mineralized. 

JRK: I b 

cc: WLKurtz 
RBCrist 
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J,n I I l t l !  I l l  U S A .  O / l I D  

I=OR~,! 302-  E 

November 7, 

New York No ..................... 

APPLICATION FOR EXPLORATION AUTHORIZATION 

19 .~  Originating Office . . . . . . . . . .  SWED Tucson , ................... 

DESCRIPTION: 

LOCATION OF PROSPECT/PIV3JECT: Charleston Project 
Sections 24, 25, 36, T20S, R2IE; sections 19, 30, 31, T20S, R22E 
Cochise County, Arizona, approximately six miles southwest of 

PARTNERS: Tombstone, Ar izona•  

Partner's Per Cent .................. 

COMPANY: I'X'[ ASABOO 

Subsidiary. Specify ............. 

WORK CONTEMPLATED: 

Diamond drill two 3500-5000 foot holes to test 
for porphyry copper mineralization. 

( 

Total estimated cost (FOE~I 302-EA ATTACHED) 
$ 175,0~0 

e e o e o e  e * e o e e o Q  

Reviewed by . . . .  

Acct. Mgr. or~TCh-~ef Acct. 

. co oo . . . . . .  

Supervisor 

Account Chargeable to ................. 

To be designated by Comptroller 

Approved by .............................. 

Vice President 

Approved by ............................... 

Comptroller 

C Approved by Advisory Committee 

......... ~ .............. 19 ... 

Approved by Board of Directors 

19 o o • e •  • e • e o e  e a  e •  • o e •  o o e m e o  

o e e e o e e  • o e o o o o o o e o e e t o o o o  

. . . . . . . . .  S e c r e t a l ' y  
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i 
A M E R I C A N  S M E L T I N G  A N D  R E F I N I N G  C O M P A N Y  
TUCSON A R I Z O N A  

February 20, 1975. 

f 4k 

Mr. T. C. Osborne 
Assistant Director of Exploration 
New York Office 

Dear S i r :  

Supplemental Exploration 
Authorization Request 

Charleston Project 
Cochise County, Arizona 

Drill hole Chs-] was bottomed at 4002 feet after penetrating about 
1500 feet that averaged 0.13% copper in Laramide intrusive rocks. Drill 
hole Chs-2 is currently drilling at 3818 feet in altered and weakly 
mineralized Cretaceous Bisbee formation. This hole will be continued to 
test for ore grade copper mineralization in the lower, limy section of 
the Bisbee Formation and in the Paleozoic limestones which should under l ie  
the Bisbee. 

Regardless of the final results of Chs-2, another drill hole is justified 
to test for ore grade primary copper mineralization at the margins of the 
Laramide stock and located south or southwest of Chs-l. Results of this 
hole will determine whether or not additional drilling on the Charleston 
Project is justified. 

The Stewart Hines Limited Partnership Agreement required a second year 
d r i l l i n g  commitment of 15,000 fee t .  We have renegot iated th i s  commitment 
in to  two six-month per iods,  each requ i r ing  3750 feet of d r i l l i n g .  Entering 
the f i r s t  six-month per iod does not commit us to the second. 

I recommend Asarco sign the amended agreement and enter in to the f i r s t  
slx-month commitment of 3750 feet  of  d r i l l i n g .  I est imate to ta l  p ro jec t  
charges fo r  th is  d r i l l i n g  plus commitments on State Prospecting Permits 
at $80,000. I f  you approve, please request a Supplemental Explorat ion 
Au thor i za t ion  in th is  amount. Forms 302-EA and 302-EB are attached. 

WLKtlb 
Ar ts :  Map; Forms 302-EA & EB 

cc: JHCourtr ight  
RBCr is t  
JRKing 

• NPWhaley 
WGKeilogg 

Respect fu l ly  submitted, 

W. L. Kurtz 
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p/z..c_ 

Exploration Department 
Southwestern United States Diwsion 

January 28, 1986 

Mr. James A. Brlscoe 
James A. Briscoe &Associates, Inc. 
Suite 120 
5701E. Glenn Street 
Tucson, AZ 85712 

e 

Tombstone District 
Cochise County, AZ 

Dear Mr. Briscoe: 

Attached are five pages of 1978 drill logs by B.J. Devere from two 
holes (C-1:2764'TD and C-5A: 1405'TD) in Section 36, T20S, R21E, 
next to Las Boquillas y Nogales land grant. Hole I is 2600' S80W 
and hole 5A is 1500' $45W of the NE corner of Section 36. 

We hope this information will be useful to you and to the owner 
with the present land status problems adjoining the Boquillas Grant. 

Very truly yours, 

Fleetwood R. Koutz 
Geologist 

FRK:mek 

Att. 

cc: W.L. Kurtz/J.D. Sell 

ASARCO Incorporated P.O. Box 5747 Tucson, Az 85703-0747 
1150 North 7th Avenue (602) 792-3010 
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-;>~=~)loration Department 
Southwestern United States Division 
R. B. Crist 

• Proper ty  Manager  

.~December 6, 1978 

J. Stewart Company 
3033 North Central Avenue 
Phoenix, Arizona 85012 

~%ttention: Mr. Roger Home 

Dear Roger: 

./ 

:-Charleston Mine 
-Coch i se  County ~,Arizona 

Sorry to be so late with this. Burr Devere, the Asarco geologist who 
.~andles the Tombstone area, gave me the enclosed log regarding your 
Charleston property. 

-In October, he logged the core fromDrill Holes 1 and 2. 

The alteration was weak and the mlneralization decreased with depth. None 
-of the core was assayed due to the lack of mineralization. 

:~ealways appreciate the opportunity to look at rocks. In this instance 
~he core was not split for assay work, however, I did promise assays and 
if you ask again, I will get some for you. 

RBC:jlh 
~ncls BJD log 

-Very sincerely, 

R. B. Crl t. 

ASARCO Incorporated P.O. Box 5747 Tucson. Az 85703 
1150 North 7th Avenue (602) 792-3010 



,~harleston Pb Mine 
~ochise County, Arizona 

• ~/ole #I 

• F r o m  T o  

0 2103 
..2103 2252 
2252 2514 
2514 2640 
2640 2764 

• ottom 2764 feet. 

n/78 
B.J,Devere 

Drilled previously. 
Cretaceous Bisbee Grou~ <½% py, rare Tr sphmineral. 
Cretaceous Bisbee Group, barren to rare Tr py mineral. 
Cretaceous Bisbee Group, weak py KI% mineral. 
Cretaceous Bisbee Grou~ barren, no mineral. 

=Hole #5-A 

631 
~31 733 
733 785 
785 824 
• 24 984 

984 1184 
~I184 1405 

~•Bottom 1405 feet. 

Drilled previously. 
Tertiary-Cretaceous Bronco Volcanics, _+2% diss py mineral. 
Tertiary-Cretaceous Bronco Volcanics, barren, no mineral. 
Tertlary-Cretaceous Bronco Volcanlcs, +1% dlss py mineral. 
Tertlary-Cretaceous Bronco Volcanics, barren, no mineral. 
Cretaceous Bisbee Group, barren, no mineral. 
Cretaceous Bisbee Group, rare trace diss py, mineral. 

~:jlh 

py = pyrite 
Tr = trace 
sph = sphalerite 
• dlss = disseminated 

I 
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ASARCO Southwestern Exploration Division 

October 26, 1978 

TO: F.T. Graybeal 

FROM: B. J. Devere 

J. Stewart Company Drilling 
Charleston Pb Mine 
Cochise County~ Arizona 

J. Stewart Company have just completed deepening two drill holes on their 
claims at the Charleston Pb Mine in Cochise County. Dp~l, located about 
300 feet east of the old open cut was deepened from 2,~ to 2,764 feet.~ 
The drilling was entirely in the Cretaceous Bisbee formation and probably 
in theupper half of the formation at that. Mineralization encountered 
was weak, mostly pyrite with occasional fracture fillings of sphalerite 
and rare specks of galena and chalcopyrite. The maximum sulfide encount- 
ered was 2% disseminated pyrite in fault gouge at2,175!feet. 

Drill hole 5-H, located on the south side of the road into the mine about 
300 yards, west of the Tombstone-Sierra Vista road, was deepened from 
631 to 1,405 feet. Bronco volcanics were drilled to 984 feet, and rocks 
of the Cretaceous Bisbee formation from 984 to the bottom of the hole at 
1,405 feet. Mineralization was weak to non-existent throughout the hole, 
andesites in the Bronco volcanics contained up to 2% disseminated pyrite 
while 3% pyrite occurs in fault gouge at 711 feet. The basal member of 
the volcanics is an agglomerate with an andesitic matrix that cements semi- 
rounded fragments of Bisbee formation rocks and an intrusive monzonite. 
The monzonite is usually fresh, but occasionally contains traces of pyrite 
and some crystalline sericite. The rock is probably Precambrian. 

In both holes, the weak alteration and mineralization decreases with depth. 

None of the core was assayed due to the lack of mineralization. Copies of 
the geologic logs have been given to Bob Crist, who will forward them on 
to the Hornes in Phoenix. 

BJD:jlh 
attachments 
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SUMMARY REPORT 

CSAMT SURVEY 

ROBBER'S  ROOST PROJECT 

Cochise County, Arizona 

for 

Excellon Resources, Inc. 

EXECUTIVE SUMMARY 

On October 28, 1993 Zonge Engineering and Research Organization mobilized a 

four-person crew to Tombstone, Arizona to perform a controlled source audio- 

frequency magnetotelluric (CSAMT) survey at the Robber 's  Roost Project in 

Cochise County, Arizona for Excellon Resources, Inc. The crew acquired data at 

28 stations along a single line for a total of 5,500 feet of coverage during two 

production days. The line was repeated on December 14 and 15, 1993 after it was 

established that coherent radio noise had contaminated the original data set. The 

line location is shown on Plate 1, and data plots are included in the back pockets 

of this report. 
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This report briefly summarizes the results of the CSAMT survey only. Some 

correlation is included with geologic information provided by James Briscoe of 

JABA, Inc., but a detailed analysis of geology, drilling results, and geophysical 

data is not included. 

Several interesting features are evident in the data (see Plate 2). The geologic 

layering in the area (Mesozoic sedimentary units overlying Paleozoic limestones) 

is seen as a low resistivity layer overlying a high resistivity layer across much of the 

line. A significant fault with as much as 1000 feet of offset is seen near station 

2500. Southeast of this fault, a resistive layer interpreted to be Paleozoic 

limestones is substantially closer to the surface than northwest of the fault. The 

shallow data suggest lower resistivities at or near the surface northwest of the 

fault relative to southeast; this may be correlated to a change from phyllic 

alteration (on the northwest) to propylitic alteration (on the southeast) reported 

by James Briscoe. 

Northwest of station 1500, resistivity curves appear strongly affected by localized 

three-dimensional effects, and modeling is very difficult. A strong, near-surface 

conductor is suggested in the vicinity of stations 900 and 1100. Examination of 

resistivity curves suggest a significant change between stations 1300 and 1500, but 

it is difficult to evaluate the nature of this contact without additional data to the 

northwest. 

ROBBER'S  ROOST October 1993 Zonge Engineering 
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PROJECT LOGISTICS 

Survey Summary: The four-person crew arrived in Tombstone, Arizona on 

October 28, 1993 with Tim Nordstrom operating as crew chief. The transmitter 

dipole had been installed in advance of the crew as part of a semi-permanent 

CSAMT transmitter intended for use on future CSAMT surveys in the general 

vicinity of Tombstone. Data acquisition began on October 29 and was completed 

the following day. No down time was incurred from either equipment or weather 

problems. The data were very repeatable, but processing and modeling suggested 

that the data had been influenced by a coherent high-frequency noise source 

(presumed to  be from the nearby Fort Huachuca military base). The crew 

returned to Tombstone on December 14 and repeated the line, using an active 

preamplifier filter on the electric field dipoles, as well as a different transmitter 

dipole location chosen to maximize signal strength. Data were again very 

repeatable, and no influence from high-frequency radio noise is seen in the data. 

Survey Parameters: For the CSAMT survey, a station spacing and electric-field 

dipole size of 200 feet was used along the line. Data were gathered in sets of six 

stations simultaneously by reading six electric-field dipoles parallel to the 

transmitting dipole plus the horizontal magnetic field perpendicular to the 

transmitter in the center of the six-dipole spread. Magnetic-field curve shapes 

were checked regularly to ensure that the magnetic field was varying smoothly and 

predictably along the line. Data were acquired at 14 discrete frequencies from 

1 Hz up to 8192 Hz in binary increments. 

Field Instrumentation: The receiver used for this survey was a Zonge GDP-16 

multi-purpose receiver. This receiver is a backpack-portable, 16-bit, 

microprocessor-controlled receiver capable of gathering data on eight channels 

ROBBER'S  ROOST October 1993 Zonge Engineering 
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simultaneously. The electric-field signal was sensed at the receiver site using 

nonpolarizable ceramic porous-pot electrodes connected to the receiver with 

insulated 14-gauge wire. The magnetic field for the CSAMT survey was sensed 

with a ferrite-core magnetic-field antenna, also manufactured by Zonge 

Engineering. 

The signal source for the survey was a Zonge GGT-30, which is a constant-current, 

30 Kw transmitter. The transmitter was controlled by a Zonge XMT-16 

transmitter  controller, which contained a crystal oscillator identical to the one in 

the receiver. The receiver and the transmitter  controller oscillators were 

synchronized each morning prior to data acquisition. The power source for the 

transmitter was a Zonge ZMG-30 motor-generator set, capable of generating 30 

kilowatts of power. 

ROBBER'S  ROOST October 1993 Zonge Engineering 
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DISCUSSION OF THE DATA 

Data Quality: Signal quality was relatively good on this survey. S tandardZonge 

field procedure requires that the receiver operator make multiple measurements 

of each data point, while monitoring real-t ime standard-error values displayed on 

the screen of the receiver. Multiple blocks of the data are also displayed 

graphically as resistivity-versus-frequency curves (plotted on a log-log scale), with 

error bars denoting data scatter. The data for this survey generally repeated 

within 5%. 

Cultural  Contamination" There were relatively few cultural features (i.e., 

fences, powerlines, pipelines, and other man-made conductive objects) 

intersecting the lines on this project. Two small powerlines intersected the line at 

station 300, a cased drillhole is located at station 4100, a downed barbed-wire 

fence was crossed at station 2500, and shafts or adits were seen at stations 2650 

and 4000. The influences of these features are discussed below in the "CSAMT 

Data" section. Data gathered on October 29 and 30 were influenced by high- 

frequency coherent radio noise, but the active high-frequency filter system used 

on the electric-field dipoles produced good quality data on December 14 and 15. 

CSAMT Static Corrections: Static-shift problems are usually caused by small 

features (small relative to the minimum depth of investigation) near the surface, 

which tend to shift or offset the entire resistivity curve. Thi! artificially produces 

a pseudosection which appears to be dominated by vertical features, with large 

changes in resistivity from station to station. Near-surface features causing the 

shift may hide deeper features, and shifted resistivities can cause errors in depth 

calculations (since the depth of investigation is dependent upon resistivity). 

Interpretat ion of the data set has been based on the static-corrected results, as 
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well as the raw Cagniard resistivity, impedance phase, and curve shape changes in 

the individual electric-field and magnetic-field measurements. The static- 

correction uses the impedance phase data to shift the resistivity curve, since the 

impedance phase data are not influenced by static shifts. 

CSAMT Smooth-Model Inversion: The smooth-model inversion program used 

for modeling the data in this report is a robust method for converting CSAMT 

measurements to profiles of resistivity versus depth. Static-corrected apparent 

resistivities and impedance-phase data for each station are used to determine the 

parameters of a layered earth model. Layer thicknessesrare fixed by calculating 

source-field penetration depths for each frequency. Layer resistivities are then 

adjusted iteratively until the model CSAMT response is as close as possible to the 

observed data. The algorithm for calculating the CSAMT response of a layered 

model includes the effects of finite transmitter-receiver separation and a three- 

dimensional source field. Accurate impedance magnitude and phase values are 

calculated for all frequencies and transmitter-receiver separations. The result of 

the smooth-model inversion is a set of estimated resistivities which vary smoothly 

with depth, giving the gradational result seen in the color data plots in this report. 

The smooth-model inversion does not require any a priori estimates of model 

parameters, thus the results are unaffected by any data processor's bias. 

Data Presentation: The raw CSAMT Cagniard resistivity and impedance phase 

data are also included for reference in the form of black-and-white 

pseudosections with stations along the top of the plot, and decreasing frequency 

down the side of the plots. Although depth of investigation increases with 

decreasing frequency, depth is also a function of resistivity, thus these plots are 

not true cross-sections. 
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The results of processing and modeling the data are shown in the  color cross- 

section with stations across the top and increasing depth down the side (Plate 2). 

In this plot, low resistivities are shown with "warm" colors (orange, red) and high 

resistivities are shown in "cool" colors (blue, green). Note that the vertical 

exaggeration on this plot is 2:1. It is important to note that the smooth-model 

inversion program shows gradational changes in resistivity, rather than abrupt, 

blocky changes. Interfaces between layers are usually picked on the basis of 

changes in curve shape; the multiple contour lines and colors should not 

necessarily be interpreted as a large number of layers, and the gradational nature 

of these plots should be kept in mind when interpreting the data. 

CSAMT Data: Line 1 Plate 2 shows the smooth-model inversion results for 

Line 1. Two powerlines intersected the line at station 300, and the data at that 

station have been deleted from the plot due to unrealistic results. Other cultural 

features did not appear to influence the data. 

Over most of the line, resistivity layering is low-over-high, as expected from the 

Mesozoic sediments overlying Paleozoic limestones. In the shallow data, 

resistivities from station 1500 to 2700 are generally lower than from 2700 to the 

end of the line at 5500. This is evident in the static-corrected resistivity 

pseudosection, and weakly evident in the smooth-model results. This change in 

resistivity may be assoc~ted with a change in alteration noted by James Briscoe 

from phyllic to propylitic. 

Electric field curve shapes from station 1500 to 5500 are generally similar, 

although a significant change, interpreted to be a fault, is seen at approximately 

station 2500. Southeast of this fault, high resistivities appear shallower than 
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northwest of the fault .  On both sides of the fault ,  layering appears  to be 

approximately horizontal .  In the smooth-model  results,  the offset is 1000 feet,  but 

this should be considered a tentative in te rpre ta t ion  until dr i l l ing results can be 

used to establish fixed layers for modeling. The layering is complex, and other 

models can be genera ted  which also fit the data.  

Within this region from station 1500 to 5500, several  narrow zones of increased 

resistivity are seen, giving the appearance  of narrow, vert ical  dikes or si l icif ied 

zones. Without addi t ional  information,  it is not possible  to de termine  whether  or 

not these features  are simply local var ia t ions  in resistivity or separate features  

(such as dikes or s i l ic if ied zones). These narrow features  are seen at stations 

3100, 3500-3700, 4100, and 4700. 

A second faul t  or contact is evident at s tat ion 1300, where curve shapes change 

substantially.  Northwest of 1500, curve shapes  indicate  strong three-dimensional  

effects; as a result, the interpreta t ion of this section of the line is only very 

general.  Stat ion 300 has been deleted from the plot due to powerline effects, but 

powerline noise does not seem to be the cause of the unusual  resistivity curves at 

the other stations. Below approximately 3000 feet ,  the smooth-model  results 

suggest that resistivity decreases  with depth ra ther  than increasing as seen on the 

southeast  of 1500. This  may be a combina t ion  of an art ifact  of model ing and 

three-dimensional  effects.  Very low resist ivit ies are indicated in the near-surface 

around stations 900 and 1100. Station 100, which is the northwest end of the line, 

exhibits very high resist ivit ies in the shallow data,  but it is difficult  to in terpret  

another contact on the basis of a single station. 
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SUGGESTIONS FOR FUTURE WORK 

The CSAMT method appears to have provided good quality data at a reasonable 

speed and should prove to be a useful exploration tool in this environment. This 

data set should now be examined with respect to drillhole results and known 

subsurface information in order to more completely evaluate the results of the 

survey. 

Future CSAMT work in this area should be tested using smaller dipoles with 

closer station spacings, due to what appear to be changes in resistivity over small 

distan~:es. This would allow better delineation of some of the features seen along 

Line 1. An additional nearby line, parallel to Line 1, would also be very useful in 

establishing trends and evaluating some of the localized, single-station features. 

Additional line segments northwest of station 1500, possibly with multiple 

transmitter locations, would be very useful in evaluating this complicated, three- 

dimensional area. Extending coverage northwest would be important in 

understanding the structure in this area; southwest of this area are drill holes 

which show a substantial thickness of volcanic rocks over the Bisbee Group, and 

the contact with Paleozoic rocks is at depths in excess of 4000 feet. This implies 

that there is another offsetting structure northwest of the one identified at station 

2500. 

Norman Carlson 
Chief Geophysicist Chief Geologist 
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JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

January 8, 1994 

P I L E  
/ "  l - O j  ~- 4 -  ,' 

Mr. A. Douglas MacKenzie 
President 
Excellon Resources Inc. 
Suite 200-20 Adelaide St.E. 
Toronto, On Canada M5C 2T6 

Dear Douglas: 

Re: My evaluation of the Zonge Inc. CSAMT Geophysical Survey 
Line I, Harry Downey Property, Robbers Roost Area, Tombstone 
Mining District, Cochise Co., Arizona U.S.A. 

The Zonge performance in scheduling and meeting our deadlines for 
State Prospecting Permit assessment work was pretty abysmal. For 
what ever reason they claim to have not understood our deadline 
requirements. However, I called them, urging them on 28 times 
from Oct. 28 until receipt of the final report Jan. 5, 1994, and 
during that period was shuttled around thru 5 different 
geophysicists and technicians. In all fairness however, Zonge 
had to completely redo the survey, through to no fault of their 
own, because of disruption of the data from radio signals from 
Fort Huachuca, the US Army Electronic Proving Grounds - see Zonge 
report. They discovered the effects on the first survey when 
trying to interpret the data. There was no charge to Excellon. 

The Smooth - model Inversion of CSAMT Data - Plate 2 corresponds 
closely to what I had surmised might be the sub-surface geologic 
situation. 

The sharp break at station 1,300 feet suggests the edge of the 
porphyry copper system. The only question appears to be depth - 
how deep to mineralization and will the grade make it ore at that 
depth. Could the intense low resistivity from about 400 to 1300 
feet represent a chalcocite blanket or perhaps chalcopyrite in a 
receptive horizon? An IP (Complex Resistivity) survey along the 
same line might give an answer. But it might be more definitive 
and cost effective to drill a hole into the anomaly, which seems 
to lie at a depth of 250 to 1,000 feet except between stations 
800 feet and 1,300 feet where it is more shallow. Of course it 
could be just phyllic alteration without economic mineralization. 
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The high resistivity zone at 0 to i00 feet may be the indurated 
and resistant Robbers Roost Breccia pipe itself - though it could 
also be an andesite dike. Additional line would have to be 
extended beyond 0 to the northwest to test more of the breccia 
pipe. 

The very low resistivity"horns" between stations 300 feet and 
1,200 feet at a depth of 4,000 feet could represent strong 
calc-silicate associated copper mineralization in Paleozoic 
limestones. Could the low resistivity zones extending above the 
"horns" be similar mineralizatien that could be exploited at a 
more shallow depth? 

The fault suggested by Zonge's interpretation of the displacement 
of the near surface, low resistivity feature (the interface 
between the Cretaceous Bisbee formation and the Paleozoic 
limestones) at about station 2,300 feet may be visible at the 
surface on color aerial photography. 

The vertical tabular features represented by the lobes at 
stations 3,100, 3,500-3,700, 4,100 and 4,700 are particularly 
interesting. Zonge's interpretation attributes them to resistant 
zones either silicified (or silicated?) veins or dikes. No dikes 
crop out in this area, though they could exist in the 
sub-surface. If the low resistivity layer from the surface to 500 
- 750 feet between stations 2,700 and 5,500 is the Cretaceous 
Bisbee sediments, then the tabular features could represent 
replacement veins in the underlying Paleozoic limestones, 
terminating at the base of the impermeable Bisbee mudstones. 
This is what appears to happen in large,degree in the Tombstone 
(Contention) area. These tabular replacement? zones if 
accurately represented by the CSAMT data could be significant 
targets on their own. This part of the crossection may represent 
classic replacement mineralization in limestone around a porphyry 
copper center. 

I find this data highly encouraging. Extention of this line to 
the northwest where it would cross the porphyry copper system at 
approximate right angles to its long axis would give us a chance 
to see symmetry, if it exists and get a better handle on the 
system in areas of exposed porphyry copper alteration. Complex 
resistivity IP according to Zonge would enhance interpretation 
and perhaps enable them to identify what types of sulfides are 
present in various areas. It would also be helpful to run a 
parallel line across the deep drill holes that exist further to 
the southwest. Re-examination of color air photos and 
photogeologic maps and re-interpretation of geology taking the 
geophysics into consideration is in order. 
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The primary reason for nhis -ine in this position was to provide 
ior Szaze Prospecting Permit assessment work. I believe we got a 
lot of " bang for the bucks ~' inveszed. 

Very truly yours; 

James A. Briscoe 

ADM0i/06/94 

To accompany Zonge report of January 5, 1997 
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Mines an&Miners 

Durham Montoya 

D u r h a m ,  M o n t o y a  a d v a n c e  
in Morenci engineering 

Thomas D. Durham andJaime L. Montoya 
have been promoted in the engineering 
department of Phelps DodgeMorenci Inc. 

Durham, who was namedsenior engineer, 
joined Phelps Dodge Morenci in December 
1983 as  a mine planning engineer. In 1987 he 
assumed the additional responsibilities of ore 
control engineer and held this position until 
his recent •promotion. 

Durham received his BS in mining 
engineering •from the University of Arizona 
in 1982 and took post graduate studies in civil 
engineering in 1982 and 1983, also at the 
University of Arizona. 

Montoya was named a party chief. A native 
,'of Morenci, he joined Phelps Dodge at 
Morenci in 1975 as a cleanup laborer in the 
Morenci concentrator. In 1981, he became an 
apprentice carpenter, a position he held until 
1982. Prior to his recent promotion, he was 
employed as a surveyor with the engineering 
department. 

B r a d  Su l l i van  p r o m o t e d  
at  Chino sme l t e r  

James Bradley "Brad" Sullivan has been 
promoted from pipefitter t o  smelter field 
repair shift foreman at the Chino Mines Com- 

pany s m e l t e r  a t  
Hurley. 

~ A native of Bisbee, 
he.attended Coehise 
College in nearby 

. Douglas. He began 
~ - his c a r e e r - -  with 

Phelps Dodge in 1973 
~i~ as a stockman a t the  

eanti le  Company  
store in Bisbee. ~ He 
l a t e r  jo ined the 
Phe l p s  Dodge 

smelter in Douglas as a laborer. 
Sullivan became a pipefitter apprentice in 

1976, completing the program in 1981, when 
he was named the "Outstanding Apprentice" 
for the year. 

He was a journeyman pipefitter at the 
Douglas Reduction Works from 1981 until 
1987,. when he went to Chino Mines as a 
smelter maintenance mechanic, the position 
he held at the time of his recent promotion. 

Tombstone drilling looks 
for copper  - -  not  s i lve r  
BI-IP Minerals InternationalExploration 
Inc. of Houston iS continuing with its explora- 
tion project near the historic Arizona silver 
camp of Tombs tone -  but its interest is in 
copper, not si lver.  

That's according to 2 Toronto-based firms 
that have a joint  venture deal with 
BHP --  Excellon Resources Inc. (EXN) and 
MVP Capital Corporation (MVP). 

The firms announced October 24th that 
BHP Minerals International Exploration will 
make the US$25,000 second option payment 
due November 29th on EXN-MVP's jointly 
owned Robber's Roost project near Tomb- 
stone." The exploration company is an arm of 
BHP Minerals, headquartered in San Fran- 
cisco and Melbourne, a division of The 
Broken Hill Pty. Company Ltd. of Australia. 

EXN and MVP said BHP has the right to 
earn up to a 70 percent interest in the 
Robber's Roost project by spending up to 
US$3.6 million over 6 years and providing a 
feasibility s tudy.  

"BHP has spent more than its required 
• minimum expenditure of US$150,000 during 
the first year of the agreement," the Cana- 
dian companies said, "and, in order to main- 
tain the agreement in good standing, must 
have expended a total of US$400,000 by the 
end of the second year." 

EXN and MVP said BlIP previously com- 
pleted geological studies and geophysical 
surveys that identified a favorable setting 
and several anomalies. Subsequently, 3 
reverse circulation holes were drilled. 

"These holes," the October 24th announce- 
ment said, "have defined a large pyritic halo 
providing a vector toward potential copper 
enrichment zones under leached-capping out- 
crops near the center of the alteration zone. 
Additional drilling, done by diamond coring, 
will target these zones. 

"The present program will consist of an ad- 
ditional 3 diamond drill holes," the announce- 
ment concluded. "The first of these holes has 
now been completed and the second hole is in 
progress." 
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WANTED 
TO BUY 

Precious metal bearing silicious ores for 
SMELTER FLUX 

and precious metal 

CONCENTRATES 

: For complete details contact: 

PHELPS DODGE 
MINING COMPANY 

ATIN: Donald K. Farquhar 
Raw Materials Director 

Phone (602) 8654521 
4521 U.S. Highway 191 Extension 463 
Morenei, AriZona 85540 FAX (602) 865-3916 
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