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COPPER CREEK FIELD TRIP 

~AGS-U of A Porphyry Copper Symposium 3/20/76) 

• Geologically, the Copper Creek District consists of a Laramide igneous 

complex that includes granodiorite, diorite and several varieties of porphyry. 

The Laramide rocks intrude Precambrian,Paleozoic and Mesozoic rocks including 

Cretaceous(?) age volcanics. The area was subsequently covered by mid-Tertiary 

volcanics, but the older rocks in the District have been exhumed by relatively 

recent uplift and erosion. 

Th~ field trip has been designed to give a brief introduction to the 

geology at Copper Creek. Several of the breccias in the District will be examined 

along with the basic rock types and some of the alteration assemblages. 

The buses will travel north from Tucson, then swing to the east, along 

the north side of the Catalina Mountains. From the town of Oracle the route drops 

into the San Pedro Valley, passing the San Manuel deposit and smelter. The San 

• . Pedro River is crossed at Mammoth. From Mammoth the route climbs to the east 

toward the Galiuro Mountains and crosses over the Plio-Pliestocene Gila Conglomerate. 

The clay and silt units exposed in the wash just east of the river are part of 

the Lake bed facie of the Gila. Some of these units contain gypsum. To the north, 

agricultural gypsum in the Lake beds is being mined. The Lake beds rapidly grade 

into and are interfingered with the coarse sand and conglomerate beds typical of 

the Gila. 

The Gila Conglomerate is in fault contact with the Glory Hole Volcanics. 

The volcanics are andesitic and latitic agglomerates, lavas, flow breccias and 

ruffs that have been thermally metamorphosed by the intrusion of the Copper Creek 

gransdiorite stocks to dark, fine-grained, hornfelsic-textured rocks. 

The Glory Hole Volcanics exhibits a very strong east-west 
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of fracturing. This is the predominant "open" vein direction in the district. 

The areas of very strong alteration and breccia pipe development show rough, 

resistant, reddish-stained outcrops. The main alteration product is fine-grained 

quartz and sericite. Up to 10% pyrite is present, as is minor tourmaline. On 

crossing'the creek, a breccia pipe can be seen just nortk of the stream. 

STOP-I - Precipitation plant site, Ranchers Exploration and Development Corp. 

The bus will park here and the remaining trip will be by foot. The 

total round-trip distance will be 3 miles. 

The Ranchers insitu leaching operation is presently shut down. The 

area being leached is the site of the 01d Reliable Breccia Pipe. The Old Reliable 

contained four million tons of ~ copper. The principal copper minerals 

are chalcocite, chalcopyrite, malachite, chalcanthite and chrysocolla. Ranchers 

fractured in place an area of 400 feet in diameter and 350 feet in depth using 

2,000 tons of conventional explosives. 

The road bed seen along the north side of the canyon is an old railroad 

grade. It was built during the 1940's to carry ore from the Old Reliable and 

the Childs-Aldwinkle mines to a mill site almost a mile up the Canyon. The 

Old Reliable furnished copper, and the Childs-Aldwinkle furnished copper and moly- 

bdenite. 

The railings in the side canyon came from an old mill up the canyon 

near the Childs-Aldwinkle mine. The foundations of the mill are still present 

to the east along the road. 

On leaving the bus we will proceed up the road. It will be a long 

walk to the next stop, so please stay close. 

The first outcrop on the road is the Glory Hole Volcanics. The black 

color of the rock is in part due to fine-grained biotite. The contact between 
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the granodiorite and volcanics is just to the east. For the next 2500 feet, 

you will get a very close view of the Copper Creek Granodiorite. The grano- 

diorite is cut by widely-spaced veins with quartz-sericite-chlorite alteration 

selvages. Almost all veins in the Copper Creek District are east-west, or within 

15 north or south. Many are steep~ but an occasional flat vein is present. 

STOP 2 - Dark Porphyry 

This is a typical plug of dark porphyry. Some good exposures of its 

contact with the granodiorite can be seen just below the road on the southern 

side of the creek. Some veining with pyrite is seen across the creek. At the 

eastern end of the plug, the dark porphyry and granodiorite exhibit intense quartz- 

sericite alteration. For those of you who want to risk the climb, it can be viewed. 

Continue up to the railroad bed and walk eastward to the next stop. For those 

who wish easier paths, follow the road across the creek and to the path to STOP 3. 

STOP 3 - Breccia Pipe 

This breccia is exposed in three separate outcrops aligned in a northerly 

direction. Note the fracture control of the breccia, its sharp contacts, the 

variations in fragment size and rounding, alteration within the breccia and the 

surrounding host, and the close association between breccia and dark porphyry. 

(a) Dark Porphyry. On the road the contact of the dark porphyry and 

granodiorite is exposed. The porphyry shows intense quartz-sericite 

alteration. 

(b) Southwest corner of small intensely altered area. The breccia texture 

is poorly developed, or obliterated by the intense alteration. Here 

the control of the east-west and north-south fractures is well shown. 

Some other features to note are: 

I) the sheeting at the contact; 

2) the rapid diminishing of alteration beyond the pipe; 
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3) the steepness of the contact; 

4) presence of some tourmaline. 

(c) A traverse from the railroad bed up hill across the breccia wili 

give some idea of the breccia texture, fragment size and shape 

variations, the alteration, and contact relations. At this 

elevation, to the north, is a level area with a deep open shaft. 

BEWARE, as it is most difficult to extricate a person from it. 

(d) In this area, on the railroad bed, the breccia fragments are 

easily seen. Both alteration and fragment shapes can be observed. 

Note the overall tightness of the breccia. The zone of sheeting 

at the contact, just east of the railroad bed, is relatively wide. 

(e) Septum of unbrecciated, weakly altered granodiorite. This coin- 

cides with one of the subordinate fracture directions. 

(f) The northern breccia contains a large dark porphyry block at the 

railroad bed level. Note the vuggy character and the presence 

of copper oxide in the porphyry. This northern breccia is more intensely 

altered and contains less copper mineralization than the southern breccia. 

On leaving this stop, return by the path to the canyon bottom and go 

directly south to the main road. For those interested, the pebbly talus just 

south of the road is ore from the Childs-Aldwinkle. A few minutes of looking 

can reveal some nice moly specimens. Follow the main road up onto the narrow 

ridge. Straight ahead is the front steps and foundation of the Copper Creek Post 

Office. 

STOP 4 - Breccia Pipe 

The railroad bed behind the Post Office site cuts through a breccia. 

As you walk from the Post Office, note the dark porphyry to the right. This 

breccia displays some large fragments with well-developed quartz-sericite rims. 



6 

5 

•%, 

The breccia has an open texture and contains an unusual amount of specularite. 

Minor limonite after sulfides is also present. If you walk to the east, the 

sharp contact of breccia and granodiorite can be seen. At the western end of 

the cut the contact withthe breccia and dark porphyry can be observed. Is the 

dark porphyry before or after the brecciation? 

Leave the breccia and return to the main road. Along this road you 

will pass an area of granodiorite which exhibits intense fracturing, then a dark 

porphyry dike is exposed. Near the next stop, there is an inclusion of Glory 

Hole Volcanics in the granodiorite. 

• STOP 5 - Breccia Pipe 

Argillic alteration, enhanced by weathering, borders this breccia pipe. 

The contact on both sides of the breccia are steep and sharp. Thin dikes of dark 

porphyry are present in the contact zones. The dark porphyry at the southern 

contact has several apophysis into the breccia. The breccia contains fragments 

of several different rock types, shows abundant limonite staining, and has an open 

texture. 

On leaving this stop, continue up the road. Note the fracture direction 

in the road-cuts. A small dike of pink porphyry in the granodiorite can be seen 

beyond the curve. 

STOP 6 - Intrusion Breccia 

In this outcrop, the relationship of the dark porphyry intrusion, contact 

brecciation and hydrothermal activity can be seen. 

(a) Contact zone exhibiting brecciated granodiorite in a matrix of dark 

porphyry. Note the terminated veins in the granodiorite fragments. 

(b) Dark porphyry mass. A dark and a lighter porphyry phase are exposed 

in the road cut. Are these two separate intrusions? Note the wisps 



of pink orthoclase in the porphyry and adjacent granodiorite 

fragments. 

(c) and (d) Brecciated granodiorite similar to (a), except some leaching 

is present. Note the vugginess and alteration. Look closely at the 

rugs and see if you can find any mineral fillings. 

(e) On the ridge just above the road, intense quartz-sericite alter- 

ation occurs along the edge of the intrusion breccia. Some breccia 

texture is apparent. Tourmaline and limonite after sulfides are 

also present. 

From this stop, proceed up the road to the prominent breccia pipe, the 

last scheduled stop. The last stop is in the area of deep copper mineralization. 

STOP 7 -American Eagle Breccia Pipe 

The American Eagle Breccia occurs at the edge of a dark porphyry plug. 

The dark porphyry, along the road exhibits an intense quartz-sericite alteration. 

Material on the dump comesfrom workings in and adjacent to the American Eagle 

pipe. Highly altered vuggy porphyry containing specularite, and breccia specimens 

are present on the dump. 

Mineralized breccia and the contact with the porphyry is exposed just 

inside the road level adit. BEWARE of the WINZE (shaft) to the left a few feet 

inside the adit entrance. 

From the adit, walk up the road about I00 feet and then climb up to 

the breccia. Follow the eastern contact up to the top. Note the wrapping around 

of the fracturing and, near the top, the tabular fragments adjacent to the con- 

tact. Are these fragments derived from the sheeted contact by slumping, plucking 

or some other manner? At the top of the breccia, some crude layering can be seen 

in the breccia. This is shown by the alignment of oblong and tabular fragments. 
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This conclddes the guided portion of the field trip. If time permits, 

there are several other hreccias that can be visited. The breccia just north 

of the American Eagle pipe contains tourmaline in the matrix. About 700 feet 

to the northeast a small tourmaline-bearing, ring-shaped breccia with a dark 

porphyry core is exposed. Two breccias crop out on the ridge 500 feet north 

of the American Eagle pipe. Concentric fracturing is well-exposed around the 

smaller pipe. 

Please return to the bus on time. Although it is downhill, it is still 

a mile and a half away. 
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and granodioriteE of the Boulder Batholith is provided by a grid study 

of outcrop samples from a Mo-Cu prospect in Jefferson County, Montana. 

Rock types show an overall systematic textural and compositional zon- 

ing from a granitic core through concentric outer envelopes of quartz 

monzonite and granodiorite. Pneumatolytic alteration has been wide- 

spread and locally intense, resulting in a concentric pattern of late 

magmatic gradational changes in rock composition. 

Molybdenum mineralization (Fig. 8) is concentrated along the western 

fringe of a central core of quartz-orthoclase rock, where orthoclase/ 

plagioclase ratios are in excess of 20 to 1. K-feldspathization de- 

creases zonally outward from the central core, except to the south 

and east which remain essentially open, (Fig. 9). 

A similar pattern is indicated by sericitic alteration (Fig. lO), 

which shows a gradational increase outward from the central orthoclase 

core. Sericitization is low in the vicinity of the geochemical molyb- 

denum anomaly. Anomalous "lows" are also indicated for sericite to 

the south and east from the central core. 

Quartz percentages are plotted in Figure ll, indicating a quartz 

"high" that overlaps the orthoclase rich core. The silicification 

anomaly is open to the east similar to those for sericite and K-feld- 

spar. 

Alteration Associated with Cu Mineralization in Drill Core 

From an Arizona Prospect --7"~ - "'&~C~s 

Core samples from drilling at a prospect near4~, Arizona 

have been analyzed for alteration minerals and correlated with copper 

assays. Core samples from 21 drillholes were c0mposited every i00 

feet from I000 to 1900 feet in elevation. Alteration parameters were 

plotted on surfaces representing ten different elevations, and contoured. 
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Composite plots from i000 to 1900 feet elevations show major 

east-west alteration trends for sericitization (Fig. 12) and k-feldspath- 

ization (Fig. 13). Alteration plots also correlate with composite plots 

of copper essays, (Fig. l~) as well as surface outcrop features of struc- 

ture and alteration. Trends of alteration and bedrock geochemistry in- 

dicate two, possibly three, potentially open ends for future exploration. 

Consistency of alteration trends at different elevations suggests ver- 

tical structural control. 

Cross sections along AD sh~ vertical profiles of sericitization, 

(Fig. 16), and copper mineralization, (Fig. 17), of similar distribution 

and orientation. K-feldspathization shows a progressive increase with 

depth, (Fig. 15), as reported in many porphyry copper deposits. 

Subsurface alteration trends are thus delineated from x-ray dif- 

fraction analysis of drill pulps, which correlate with distribution of 

copper values. 

CONCLUSIONS 

It has been demonstrated that quantitative mineralo~ can be uti- 

lized in rock type identification and that monomineralic contouring 

can assist in correlating alteration anomalies with geochemical anomalies. 

"Semiquantitative" x-ray measurements for sericite, k-feldspar, and 

quartz have been applied successfully to the geochemical exploration 

of porphyry type occurences. Zones of alteration may occur as isolated 

patches, or~'concentric halos around central cores of pneumatolytically 

altered rock, but are often interconnected structually to form elongate 

tren~ds along faults or shear systems, within which the probability of 

f~nding ore is greater than outside of these trends. 

The distribution of alteration varies appreciably from locality 
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FIGURE 12 

Alteration at Copper Creek, Arizona 
Percent Sericite Distribution 
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FIGURE 13 

Alteration at Copper Creek. Arizona 
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FIGURE 14 

Percent C, opp~ Distributton 
Drill Hole Composites 1000-1900' Elev. 
Copper Creek. Arizona 

02 " - - - " ~  o ~  

/ 
I 0 500 lO00Ft ¢~ 

/ 
f 

/ 
/ 
t 7  
~q 
/ 

) 
I 

o.\ 

FIGURE 15 

\ 
f J 

K-feldspathic Alterati~_~\ ~j 
along Section A-D " ' V  
Isolinas based on ratios/\. 



V-2B 

FIGURE 16 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson Arizona 

January 13, 1971 

CONFIDENTIAL 

TO: J. J. Collins 
J. H. Courtrlght 
W. L. Kurtz 

FROM: W. E. Saegart 

Re: Copper Creek Mining District 
Pinal County~ Arizona 
|i 

This w i l l  serve to br ing you up to date concerning recent developments 
and ASARCO's current  status r e l a t i v e  to the Copper Creek area. 

Dave Beck of Ouval Corporation indicated to me two weeks ago that he 
had heard a rumor to the effect that Newmont was abandoning their hold- 
ings at Copper Creek. He advised that Mr. William K. Richey, a local 
attorney, represented the property owners in the area and had copies of 
Newmont's drill logs. 

I contacted Mr. Richey January 7, at which time he confirmed that he 
represents Bonbrrght, the owner of the Childs-Aldwinkle claim group 
and that Newmont has cancelled their option on that property. Mr. Richey 
loaned me copies of exploration reports covering previous work by Bear 
Creek and Newmont on the Childs-Aldwlnkle property. A total of seven 
holes were drilled by these two companies and only very low grade Cu- 
Mo values were intersected. No further exploration opportunities are 
recognized within the limits of this property. These reports and assay 
logs were reproduced for our files and a reference made on a Research 
Porphyry Note File form. The reports were returned to Mr. Richey on 
January II with a letter informing him that ASARCO would not be inter- 
ested in exploring that property. 

On January 5, I telephoned Mr. Roy Butler, President of Samedan Oil 
Company in Ardmore, Oklahoma, telephone (405) 223-4110. Mr. Butler 
confirmed the following: Samedan has acquired Siskon Corporation which, 
along with Apco Oil Company, jointly own the large group of claims which 
include the Old Reliable mine and the area of important mineralization 
discovered by Newmont drilling in recent years. He further confirmed 
that Newmont has maintained their option on this property~ their last 
payment being made in October, 1970. Annual pre-production royalty 
payments amount to $50,000. Mr. Butler referred me to Earl Smith, Chief 
Geologist of Samedan Oil Company and now President of Siskon Corporation. 
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I subsequently talked with Mr. Smith, who lives in Norman, Oklahoma, 
telephone (405) 321-8371. Mr. Smith indicated that as far as he knew, 
Newmont has no intention of abandoning control of the Old Reliable claim 
group but that it is seeking a joint venture partner for the development 
of the deep ore which has been discovered. On January 6, I talked to 
Robert Fulton of Newmont in New York and asked if it would be possible 
to arrange a visit to their Copper Creek property. Mr. Fulton advised 
me on his own volition that Newmont is seeking a joint venture partner 
to develop this property and pointedly asked me if ASARCO was interested 
in such an arrangement and if this subject was the motivation for my 
telephone call. I responded in the affirmative. Mr. Fulton then advised 
that Newrnont is currently negotiating a joint venture agreement with 
another company and that he would be able to advise me by the end of 
January whether or not their current negotiations are successfully 
concluded or that Newmont would then be in a position to discuss the 
joint venture with ASARCO. In the event that their current negotiations 
are not successfully concluded, Newknont is agreeable to provide ASARCO 
with copies of all their exploration data on this property. 

All information reported in this memo should, of course, be considered 
highly confidential. 

WES : mw 
/ 

bc: J. D. Sell / 



Note: Newmont option terms on the Old Reliable property as repor~ed~::.; 
by Bob Holt are as fo l lows:  $50,000 per year pre-production roya l ty  
( th is  has been negotiated downward from $lOOpO00.) Upset pr ice is 
between $4 and $4- l /2  m i l l i on  due in 1973 or as an a l te rna t ive  an 
upset pr ice of $ l /2  m i l l i o n  plus an NSR roya l ty  grading from 3% to 
7% depending on-production rate (7~ roya l ty  at 15~000 TPD production 
grading down to 3% royal ty  at 30jO00 TPD production). 
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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  

TUCSON A R I Z O N A  

July 18, 1974 

FILE MEMORANDUM 

Kirby Coryell Holes 
Mammoth Area 
Pinal County, Arizona 

In a follow-up of my memo dated May 29, 1974 on the subject, I have located the 
two holes rotary drilled by Copper State Exploration Company for Kirby 
Coryell. 

The first site put in and apparently utilized (based on mud and oil residues 
at the two sites) was B-l, located in the SWI/4 of Sec. 7, T8S, RISE. The 
hole was reported to be T.D. at 3605 feet, but no confirmation could be 
found. 

The second site is to the south in the SEI/4 of Sec. 31, T8S, RI8E. It was 
reported to have gone to 2880 feet. One driller's "scratchings" on a piece 
of cardboard recorded on shift activity as J~Start 2125, #I-20-2140, #2-15-2155, 
#~-2u-Ll75~ work on mud pump" A line was drawn under the last notation and 
new handwriting added "20-2175, 15-2190, 20-2210, 15-2225 '~. Presumably the 
figures are new pipe additions and depths (altho a discrepancy exists in the 
additions). 

A thTrd site in the NWI/4 of Sec. 12, TgS, RI7E had been constructed complete 
with mud pits, but had not been occupied by June 13, 1974. Perhaps this is 
the site Coryell will drill upon securing the CSEC rig we were using. 

The driller's scribblings on site B-2 were not at a depth to separate B-I 
from B-2, and recent discovery of plastic sample sacks during CSEC drilling 
of RW-5 suggests that in the verbal reporting of the depths they have been 
reversed. Two large sacks were found marked: 

B-I 2830-2840 
B-2 3600-3610 

As the CSEC help often premarked a sack or two during the RW-5 drilling, it 
is suggestive that they do it as a common practice. Thus, the two above sacks 
may represent the last sacks marked but not used at the Coryell sites in the 
Mammoth (15') Quad. 

The original verbal information gleaned was that both holes bottomed in gravels 
and/or post-mineral volcanics. 

JDS:Ib 
Attach. 

.'James D, Sell 
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AMERICAN SMELTING AND REI='INING COMPANY 
TUCSON A R I Z O N A  

May 29, 1974 

FILE MEMORANDUM 

Kirby Coryell Holes 
Mammoth Area 
Pinal County, Arizona 

Drill hole information concerning the recent rotary drilling 
by Kirby Coryell has been gathered. The holes both terminated 
in either Gila-type gravels or post-mineral volcanics. 

The first hole, B-l, terminated at 3605 feet. 

The second hole, B-2, terminated at 2880 feet. 

~ m e s  D. Sell 

JDS:Ib 
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Southwestern Exploration Division 

March 25, ]976 

FILE MEMORANDUM 

Copper Creek Area 
American Eagle Basin Project 
Newmont-Exxon Drilling 
Pinal County, Arizona ...... 

I toured trip No. 4, Copper Creek, at the conclusion of the Porphyry 
Copper Symposium held March ]8-20 here in Tucson. The trip was lead by 
Jim Guthrie of Newmont and Gary Moore of Exxon. 

Attached area copy of their abstract presented at the Sympos!um, a copy 
of the field trip log, and a copy of the topographic location of the 
American Eagle Basin zone of deep mineralization. Also attached are 
copies of the drill pattern, K-spar and sericite alteration patterns, 
and the mineralization outline in plan and section which had previously 
been released at a geochemical symposium. 

Shown on Guthrie's field trip map is the approximate outline of the deep 
mineralization being drilled by Newmont-Exxon. Note the surface expression 
of a number of breccia pipes and strong fracture intensity in the American 
Eagle Basin. The deep mineralization is predominantly in northeast 
trending structural zones With minor breccias and is at a sericite-potassic 
interface. Over 21 holes have been drilled and the top of the mineralized 
zone of cha]copyrite is some 2800-3000 feet below the surface. The out- 
line is some I(500 feet by 3000 feet, enlongate in the northeast direction. 
Tonnage is suggested at around lO0 million tons with a grade of around 0.7% 
copper. A figure of 3-I/2 million dollars was suggested by some people 
(not the leaders) as being the project expenditures to date. 

Guthrie pointed out the "spoke" and "rim" alignment of the outlying 
breccia pipes but said he had no real thoughts on the interpretation of 
these lines. 

JDS:lb 
A r t s .  

• : i!! i! : •i 
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' The Copper Creek area is located 14"miles northeast of San 
Manuel on the western slope of the north-central Gaiiuro Mountains. 
It is in the Bunker HJ.II Mining District. 

! 

Minor outcrops of Precambrian and Paleo-zoic sediments are found 
in the eastern and northeastern portions of the disi:rict. In the 
north, west and south portions, there is a thick, heterogeneous 

! 
. sequence of andesitic and dacitic volcanics designated as Cretaceous 
I (?) Glory Hole Vo].canics. 

Intrusive into these older rocks is the Laramide age Copper 
Creek stock. Overlying the stock is the Tertiary Galiuro Volcanics, 
a thick group of rhyolitic to andesitic welded turfs, flows, ash 
falls and agglomerates. The Plio-Pleistocene Gila Conglomerate is 
in fault contact with the older, rocks along the western edge of the 
district. 

o:~ii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  \ND'O]< ]i(;tii~5 \ V i [ ~ - I ~  l - ~ { i  ::~i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

The Copper Creek stock consists of an equigranular-textured 
phase • (Copper Creek granodiorite)'and a porphyritic-textured phase 
(dacite porphyry). The porphyritic phase is divided into pink 
porphyry, feldspar porphyry and dark porphyry varieties. 

The principal structural trends are east-northeast, northwest 
and north. These directions are expressed by fracturing, veins, 
faults and the shapes and alignment of the intrusives and breccias. 

Specially and chronologically associated with the dacite por- 
phyry are the numerous breccia pipes. These features vary in Size, 
shape and depth. .The breccias consist of pebble to cobble-size, 
subangular to locally rounded fragments derived from the surrounding 
wall rock. Quartz and sericite are common inkra=fragmental minerals. 
Locally tourmaline, sulfides, rock flour, biotite or orthoclase are 
present~ 

The genesis of the breccias is closely linked with the emplace- 
ment of the dacite porphyry stocks. Intersecting structures local- 
ize and control the emplacement of the porphyries and the Shapes of 
the breccias. The intrusive force of the porphyry has fractured the 
]lost rocks and i~ . ...... th..~ fractured zone served as a hydrotherma I {]uid 
channelway. The fluids further enhance the breccia texture by sol- 
ution leaching. Collapse by[ shrinkage of the porphyry and possible 
multiple intrusive activity may also be involved in the development 
of the breccia. 

Significant porphyry copper mineralization is'present in the 
American Eagle Basin located in the south-central portion of Copper 
Creek. The coppc.r mineralization occurs at 2000 feet or more below 
the surface in an ,.r~.,:.t:~ - :,- of relatively intense veining and c].usters 
of breccia pipes and dacite porphyry plugs. 

[ 

The deposit is a ].ow sulf:Lde system averaging approximately 3% 
(by weight) tot~l ° ~ . . ~uJ.fi.do In the upper portions the ,sulfide is 
predomi.nai:ely py.1:ite. Thi.~-; grades downward into L.he ore zone of pro..- 
dominate.[~., cha]copyr]~:o. J{or'n_~.ce cIJ~tl some ,m~.i.~deni<:.~ occur ,'c '&']~ 
bs . .~ ; (~  and below i : . h c  o r ' o  ZOl~(_'. The, l~,.~llor;~l.].z;l~,:J,on S]'lOW;] s tr,.)ng 

.. 
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fracture and breccia control throughout.the system. , 

Zones of pervasive alteration are not well defined at Copper 
Creek. In the American Eagle Basin sericite is the dominant alter- 
ation product. It is associated with the breccia pipes, veins and 
many of the dacite porphyry plugs. Potassic and argillic alteration 
occur as scattered zones. Present also in lesser amounts are tour- 
malinization, silicification and propylitization. 

The individual veins have well-developed, zoned alteration 
selvages. A comp!ehe zoning sequence, beginning at the central 
quartz-sulfide veins and going outward, consists of: (i) q<!artz- 
sericite, (2) quartz-sericite-chlorite, (3) orthoclase and (4) seri- 
cite-clays. Some areas of pervasive quartz-sericite alteration 
occurs whez:e alteration selvageshave~coalescied. More co~m1~only, 
pervasive weak propylitic alteration, is present between the veins. 

Potassic alteration increases with depth below the American 
. Eagle Basin. The ore-grade mineralization occurs J.n a mi.xed zone 
of breccia and. fracture-controlled phyllic alteration thai: is super- 
imposed on the pervasive potassic alteration. Strong potassic alter- 
atien, orthoclasization, floors the ore zone. Deep drilling in the 
heart of this system has encountered propylitic a]toration below the 
potassic zone. 

! 
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COPPER CREEK FIELD TRIP 

(AGS-U of A Porphyry Copper Symposium 3/20/76) 

Geologically, the Copper Creek District consists of a Laramide igneous 

complex that includes granodiorite, diorite and several varieties of porphyry. 

The Laramide rocks intrude Precambrian,Paleozoic and Mesozoic rocks including 

Cretaceous(?) age volcanics. The area was subsequently covered by mid-Tertiary 

volcanics, but the older rocks in the District have been exhumed by relatively 

recent uplift and erosion. 

Thq field trip has been designed to give a brief introduction to the 

geology at Copper Creek. Several of the breccias in the District will be examined 

along with the basic rock types and some of the alteration assemblages. 

The buses will travel north from Tucson, then swing to the east, along 

the north side of the Catalina Mountains. From the town of Oracle the route drops 

into the San Pedro Valley, passing the San Manuel deposit and smelter. The San 

Pedro River is crossed at Mammoth. From Mammoth the route climbs to the east 

toward the Galiuro Mountains and crosses over the PliorPliestocene Gila Conglomerate. 

The clay and slit units exposed in the wash just east of the river are part of 

the Lake bed facie of the Gila. Some of these units contain gypsum. To the north, 

agricultural gypsum in the Lake beds is being mined. The Lake beds rapidly grade 

into and are interfingered with the coarse Sand and conglomerate beds typical of 

the Gila. 

The Gila Conglomerate is in fault contact with the Glory Hole Volcanics. 

The volcanics are andesitic and latitic agglomerates, lavas, flow breccias and 

tuffs that have been thermally metamorphosed by the intrusion of the Copper Creek 

granodiorite stocks to dark~ fine-gralned, hornfelsic-textured rocks. 

The Glory Hole Volcanies exhibits a very strong east-west 



of fracturing° This is the predominant "open" vein direction in the district. 

The areas of very strong alteration and breccia pipe development show rough, 

resistant, reddish-stained outcrops. The main alteration preduct is flne-grained 

quartz and sericite. Up to 10% pyrite is present, as is minor tourmaline. 

crosslng'the creek, a breccia pipe can be seen Just nortk of the stream. 

On 

p 

STOP-I - Precipitation plant site, Ranchers Exploration and Development Corp. 

The bus will park here and the remaining trip will be by foot. 

total round-trip distance will be3 miles. 

The 

The Ranchers insitu leaching operation is presently sh~t down. The 

area being leached is the site of the Old Reliable Breccia Pipe. The Old Reliable 

contained four million tons of 8r98~ copper. The principal copper minerals 

are chalcocite, chalcopyrite, malachite, chalcanthite and chrysocolla. Ranchers 

fractured in place an area of 400 feet in diameter and 350 feet in depth using 

2,000 tons of conventional explosives. 

The road bed seen along the I north side of the canyon is an old railroad 

grade. It was built during the 1940's to carry ore from the Old Reliable and 

the Childs-Aldwinkle mines to a mill site almost a mile up the Canyon. The 

Old Reliable furnished copper, and the Childs-Aldwinkle furnished copper and moly- 

bdenite. 

The taillngs in the side canyon came from an old mill up the canyon 

near the Childs-Aldwinkle mine. The foundations of the mill are still present 

to the east along the road. 

On leavlng the bus we will proceed up the road. It will be a long 

walk to the next stop, so please stay close. 

The first outcrop on the road is the Glory Hole Volcanics. The black 

color of the rock is in part due to fine-grained biotite. The contact between 
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the granodiorlte and volcanics is just to the east. For the next 2500 feet, 

you will get a very close view of the Copper Creek Granodiorite. The grano- 

diorite is cut by widely-spaced veins with quartz-sericite-chlorite alteration 

selvages. Almost all veins in the Copper Creek District are east-west, or within 

15 north or south. Many are steep, but an occasional flat vein is present. 

STOP 2 - Dark Porphyry 

This is a typical plug of dark porphyry. Some good exposures of its 

contact with the granodiorite can be seen just below the road on the southern 

side of the creek. Some veining with pyrite is seen across the creek. At the 

eastern end of the plug, the dark porphyry and granodiorite exhibit intense quartz- 

sericite alteration. For those of you who want to risk the climb, it can be viewed. 

Continue up to the railroad bed and walk eastward to the next stop. For those 

who wish easier paths, follow the road across the creek and to the path to STOP 3. 

STOP 3 - Breccia Pipe 

This breccia is exposed in three separate outcrops aligned in a northerly 

direction. Note the fracture control of the breccia, its sharp contacts, the 

variations in fragment size and rounding, alteration within the breccia and the 

surrounding host, and the close association between breccia and dark porphyry. 

(a) Dark Porphyry. On the road the contact of the dark porphyry and 

granodiorite is exposed. The porphyry shows intense quartz-sericite 

alteration. 

(b) Southwest corner of small intensely altered area. The breccia texture 

is poorly developed, or obliterated by the intense alteration. Here 

the control of the east-west and north-south fractures is well shown. 

Some other features to note are: 

I) the sheeting at the contact; 

2) the rapid diminishing of alteration beyond the pipe; 
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°..~ 
3) the steepness of the contact; 

4) presence of some tourmaline. 

l 

(C) A traverse from the railroad bed up hill across the breccia will 

give some idea of the breccia texture, fragment size and shape 

variations, the alteration, and contact relations. At this 

elevation, to the north, is a level area with a deep open shaft. 

i • "BEWARE, as it is most difficult to extricate a person from it. 

(d) In this area, on the railroad beds the breccia fragments are 

easily seen. Both alteration and fragment shapes can be observed. 

Note the overall tightness of the breccia. The zone of ~heeting 

at the contact, just east of the railroad bed, is relatively wide. 

(e) Septum of unbrecciated, weakly altered granodiorite. This coin- 

cides with one of the subordinate fracture directions. 

(f) The northern breccia contains a large dark porphyry block at the 

railroad bed level. Note the vuggy character and the presence 

of copper oxide in the porphyry. This northern breccia is more intensely 

altered and contains less copper mineralization than the southern breccia. 

On leaving this stop, return bythe path to the canyon bottom and go 

directly south to the main road. For those interested, the pebbly talus just 

south of the road is ore from the Childs-Aldwinkle. A few minutes of looking 

can reveal some nice moly specimens. Follow the main road up onto the narrow 

ridge. Straight ahead is the front steps and foundation of the Copper Creek Post 

Office. 

STOP 4 - Breccia Pipe 

The railroad bed behind the Post Office site cuts through a breccia. 

As you walk from the Post Office, note the dark porphyry to the right. This 

breccia displays some large fragments with well-developed quartz-sericite rims. 
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The breccia has an open texture and contains an unusual amount of specularite. 

Minor llmonite after sulfides is also present. If you walk to the east, the 

sharp contact of breccia and granodiorite can be seen. At the western end of 

the cut the contact with.the breccia and dark porphyry can be observed. Is the 

dark porphyry before or after the brecciation? 

Leave the breccia and return to the main road. Along this road you 

will pass an area of granodiorite which exhibits intense fracturing, then a dark 

porphyry dike is exposed. Near the next stop, there is an inclusion of Glory 

Hole Volcanics in the granodiorite. 

• •L 

STOP 5 - Breccia Pipe 

Argillie alteration, enhanced by weathering, borders this breccia pipe. 

The contact on both sides of the breccia are steep and sharp. Thin dikes of dark 

porphyry are present in the contact zones. The dark porphyry at the southern 

contact has several apophysis into the breccia. The breccia contains fragments 

of several different rock types, shows abundant limonite staining, and has an open 

texture. 

On leaving this stop, continue up the road. Note the fracture direction 

A small dike of pink porphyry in the granodiorite can be seen in the road~cuts. 

beyond the curve. 

STOP 6 - Intrusion Breccia 

In this outcrop, the relationship of the dark porphyry intrusion, contact 

brecciation and hydrothermal activity canbe seen. 

(a) Contact zone exhibiting brecciated granodiorite in a matrix of dark 

porphyry. Note the terminated veins in the granodiorite fragments. 

(b) Dark porphyry mass. A dark and a lighter porphyry phase are exposed 

in the road cut. Are these two separate intrusions? Note the wisps 
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of pink orthoclase in the porphyry and adjacent granodiorite 

fragments. 
• ° 

(C) and (d) Brecciated granodiorite similar to (a), except some leaching 

is present. Note the vugginess and alteration. Look closely at the 

rugs and see if you can find any mineral fillings. 

(e) On the ridge just above the road, intense quartz-sericite alter- 

ation occurs along the edge of the intrusion breccia. Some breccia 

texture is apparent. Tourmaline and limonite after sulfides are 

also present. 

From this stop, proceed up the road to the prominent breccia pipe, the 

last scheduled stop. The last stop is in the area of deep copper mineralization. 

STOP 7 -American Eagle Breccia Pipe 

The American Eagle Breccia occurs at the edge of a dark porphyry plug. 

The dark porphyry, along the road exhibits an intense quartz-sericite alteration. 

Material on the dump comesfrom workings in and adjacent to the American Eagle __ 

pipe. Highly altered vuggy porphyry containing specularite, and breccia specimens 

are present on the dump. 

Mineralized breccia and the contact with the porphyry is exposed just 

inside the road level adit. BEWARE of the WINZE (shaft) to the left a few feet 

inside the adit entrance. 

From the adit, walk up the road about I00 feet and then climb up to 

the breccia. Follow the eastern contact up to the top. Note the wrapping around 

of the fracturing and, near the top, the tabular fragments adjacent to the con- 

tact. Are these fragments derived from the sheeted contact by slumping, plucking 

or some other manner? At the top of the breccia, some crude layering can be seen 

in the breccia. This is shown by the alignment of oblong and tabular fragments. 



This concl6des the guided portion of the field trip. If time permlts, 

there are several other breccias that can be visited. The breccia just north 

of the American Eagle pipe contains tourmaline in the matrix. About 700 feet 

to the northeast a small tourmaline-bearing, ring-shaped breccia with a dark 

porphyry core is exposed. Two breccias crop out on the ridge 500 feet north 

of the American Eagle pipe. Concentric fracturing is well-exposed around the 

smaller pipe. 

Please return to the bus on time. Although it is downhill, it is still 

a mile and a half away. 
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The Copper Creek area is located 14 .miles northeast of San 
M a n u e l  o n  t h e  w e s t e r n  s l o p e  o f  t h e  n o r t h - c e n t r a l .  G a l i u r o  M o u n t a i n s .  
It is in the Bunker Hill Mining District. 

Minor outcrops of Precambrian and Paleozoic sediments are found 
in the eastern and northeastern portions of the district. In the 
north, west and south portions, there is a thick, heterogeneous 
sequence of an'desitic and dacitic volcanics designated as Cretaceous 
(?) Glory Hole Volcanics. 

Intrusive into these older rocks is the Laramide age Copper 
Creek stock. Overlying the stock is the Tertiary Galiuro Vo].canics, 
a thick group of rhyolitic to andesitic welded turfs, flows, ash 
falls and agglomerates. The Plio-Pleistocene Gila Conglomerate is 
in fault contact with the older, rocks along the western edge of the 
district. 
:~::..[ ..................... ; ..................... \Ni).~,,gi£ i i(~<:i~[-:,5 V~i[]-i~ ,~ [i~i.. IC .................................... 

The Copper Creek stock consists of an equigranular-textured 
phase (Copper Creek granodiorite):and a porphyritic-textured phase 
(dacite porphyry). The porphyritic phase is divided into pink 
porphyry, feldspar porphyry and dark porphyry varieties. 

The principal structural trends are east-northeast, .northwest 
and no, rth. These directions are expressed by fracturing, veins, 
faults .and the shapes and alignment of the intrusives and breccias. 

Spacially and chronologically associated with the dacite por-- 
phyry are the num@rous breccia pipes. These features vary in size, 
shape and depth. .The breccias consist of pebble to cobble-size, 
subangular to locally rounded fragments derived from the surrounding 
wall rock. Quartz and sericite are common intra~fragmental minerals. 
Locally tourmaline, sulfides, rock flour, biotite or orthoclase are 
present. 

The genesis of the breccias is closely linked with the emplace- 
ment of the dacite porphyry stocks. Intersecting strucitures local- 
ize and control the emplacement of the porphyries and the shapes of 
the hreccias. The intrusive force of the porphyry has fractured the 
host rocks and this fractured zone served as a hydrotherma! fJuid 
ehannelway. The fluids further enhance the breccia texture by sol- 
ution leaching. Collapse by shrinkage of the porphyk-y and poss:Lble 
mu].tiple intrusive activity may also be involved in the development 
of the breccia. 

Significant porphyry copper mineralization is present in the 
/~uerican Eagle Basin located in the south-central portion of Copper 
Creek. The copper mineralization occurs at 2000 feet or more below 
the surface in an area off relatively intense veining and clusters 
of breccia pipes and dacite porphyry plugs. 

The deposit is a low su].fide system averaging approximately 3% 
(by wei.ght) tot,~], su].fide. ]in the, upper portions the .sulfide is 
predomi.nately pyrite. This grades downward into tile ore zone of prc_.- 
domiuatt,. ~.l.y chaJcopyr]~e. J~,oz.-z) t.[m ~lJ~1 some m,~.L~.~,L~c,zic~ <,c,:u.r ,~L: the 
has<'~ a~.fd bol.ow t:hL, o~.'c- zo1~e. The minera].iz;~i.:ion show:; stron[I 
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I f r a c t u r e  a n d  b r e c c i a  c o n t r o l  t h r o u g h o u t  t h e  s y s t e m .  , 

Zones of pervasive alteration are not well definedat Copper 
Creek. In the American Eagle Basin sericite is the dominant alter- 
ation product. It is associated with the breccia pipes, veins and 
many of the dacite porphyry plugs. Potassic and argillic alteration 
occur as scattered zones. Present also in lesser amounts are tour- 
malinization, silicification and propylitization. 

The individual veins have well-developed, zoned alteration 
.~selvages" A complete zoning sequence, beginning at the ce~Jtral 
quartz-sulfide veins and going outward, consists of: (i) q~lartz- 
sericite, (2) quartz-sericite'chiorite, (3) orthoclase and (4) seri- 
cite-clays. Some areas of pervasive quartz-sericite alteration 
occurs where alteration selvages have coalesced. More cortLmonly, 
pervasive weak propylitic alteration is present between the veins. 

Potassic alteration Increases wzth depth below the Amer]_cal'~ 
i Eagle Basin. The ore-grade mineralization occurs in a mi>:ed zone 
~of breccia and fracture-controlled phyllic a].teration that is super- 
}imposed on the pervasive potassic alteration. Stron.g potassic alter- 
[ation, orthoclasization, floors the ore zone. Deep drilling in the 
:heart of this system ]]as encountered propylitic alteration below the 
[potassic zone. 
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COPPER CREEK FIELD TRIP 

(AGS-U of A Porphyry Copper Symposium 3/20/76) 

L•~F" 

• Geologically, the Copper Creek District consists of a Laramide igneous 

complex that includes granodiorite, diorite and several varieties of porphyry. 

The Laramide rocks intrude Precambrian,Paleozoic and Mesozoic rocks including 

Cretaceous(?) age volcanics. The area was subsequently covered by mid-Tertiary 

volcanics, but the older rocks in the District have been exhumed by relatively 

recent uplift and erosion. 

The field trip has been designed to give a brief introduction to the 

geology at Copper Creek. Several of the breccias in the District will be examined 

along with the basic rock types and some of the alteration assemblages. 

The buses will travel north from Tucson, then swing to the east, along 

the north side of the Catalina Mountains. From the town of Oracle the route drops 

Into the San Pedro Valley, passing the San Manuel deposit and smelter. The San 

• ~ .... Pedro River is crossed at Mammoth. From Mammoth the route climbs to the east 

toward the Galiuro Mountains and crosses over the Plio-Pliestocene Gila Conglomerate. 

The clay and silt units exposed in the wash just east of the river are part of 

the Lake bed facie of the Gila. Some of these units contain gypsum. To the north, 

agricultural gypsum in the Lake beds is being mined. The Lake beds rapidly grade 

into and are interfingered with the coarse sand and conglomerate beds typical of 

the Gila. 

The Gila Conglomerate is in fault contact with the Glory Hole Volcanics. 

The volcanics are andesitic and latitic agglomerates, lavas, flow breccias and 

tuffs that have been thermally metamorphosed by the intrusion of the Copper Creek 

granodiorite stocks to dark, fine-grained, hornfelsic-textured rocks. 

The Glory Hole Volcanics exhibits a very strong east-west 
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of fracturing. This is the predominant "open" vein direction in the district. 

The areas of very strong alteration and breccia pipe development show rough, 

resistant, reddlsh-stained outcrops. The main alteration product is flne-grained 

quartz and sericite. Up to 10% pyrite is present, as is minor tourmaline. On 

crOsslngthe creek, a breccia pipe can be seen just north of the stream. 

STOP-I - Precipitation plant site, Ranchers Exploration and Development Corp. 

The bus will park here and the remaining trip will be by foot. 

total round-trip distance will be 3 miles. 

The 

The Ranchers insitu leaching operation is presently shut down. The 

area being leached is the site of the 01d Reliable Breccia Pipe. The 01d Reliable 

 ,TqY 
contained four million tons of 8re8~% copper. The principal copper minerals 

are chalcocite, chalcopyrite, malachite, chalcanthite and chrysocolla. Ranchers 

fractured in place an area of 400 feet in diameter and 350 feet in depth using 

2,000 tons of conventional explosive s . 

The road bed seen along the north side of the canyon is an old railroad 

grade. It was built during the 1940's to carry ore from the Old Reliable and 

the Childs-Aldwinkle mines to a mill site almost a mile up the Canyon. The 

Old Reliable furnished copper, and the Childs-Aldwinkle furnished copper and moly- 

bdenlte. 

The tailings in the side canyon came from an old mill up the canyon 

near the Childs-Aldwinkle mine. The foundations of the mill are still present 

to the east along the road. 

On leaving the bus we will proceed up the road. 

walk to the next stop, so please stay close. 

It will be a long 

The first outcrop on the road is the Glory Hole Volcanics. The black 

color of the rock is in part due to flne-gralned biotite. The contact between 
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the granodiorite and volcanlcs is just to the east. For the next 2500 feet, 

you will get a very close view of the Copper Creek Granodiorite. The grano- 

diorite is cut by widely-spaced veins with quartz-sericite-chlorite alteration 

selvages. Almost all veins in the Copper Creek District are east-west, or within 

15 north or south. Many are steep, but an occasional flat vein is present. 

STOP 2 - Dark Porphyry 

This is a typical plug of dark porphyry. Some good exposures of its 

contact with the granodiorite can be seen just below the road on the southern 

side of the creek. Some veining with pyrite is seen across the creek. At the 

eastern end of the plug, the dark porphyry and granodiorite exhibit intense quartz- 

sericite alteration. For those of you who want to risk the climb, it can be viewed. 

Continue up to the railroad bed and walk eastward to the next stop. For those 

who wish easier paths, follow the road across the creek and to the path to STOP 3. 

STOP 3 - Breccia Pipe 

This breccia is exposed in three separate outcrops aligned in a northerly 

direction. Note the fracture control of the breccia, its sharp contacts, the 

variations in fragment size and rounding, alteration within the breccia and the 

surrounding host, and the close assoclat±on between breccia and dark porphyry. 

(a) Dark Porphyry. On the road the contact of the dark porphyry and 

granodiorite is exposed. The porphyry shows intense quartz-sericite 

alteration. 

(b) Southwest corner of small intensely altered area. The breccia texture 

is poorly developed, or obliterated by the intense alteration. Here 

the control of the east-west and north-south fractures is well shown. 

Some other features to note are: 

I) the sheeting at the contact; 

2) the rapid diminishing of alteration beyond the pipe; 
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S) the steepness of the contact; 

4) presence of some tourmaline. 
W 

(C) A traverse from the railroad bed up hill across the breccia wili 

give some idea 0f the breccia texture, fragment size and shape 

variations, the alteration, and contact relations. At this 

elevation, to the north, is a level area with a deep open shaft. 

BEWARE, as it is most difficult to extricate a person from it. 

(d) In this area, on the railroad bed, the breccia fragments are 

easily seen. Both alteration and fragment shapes can be observed. 

Note the overall tightness of the breccia. The zone of sheeting 

at the contact, just east of the railroad bed, is relatively wide. 

(e) Septum of unbrecciated, weakly altered granodiorite. This coin- 

cides with one of the subordinate fracture directions. 

(f) The northern breccia contains a large dark porphyry block at the 

railroad bed level. Note the vuggy character and the presence 

of copper oxide in the porphyry. This northern breccia is more intensely 

altered and contains less copper mineralization than the southern breccia. 

On leaving this stop, return by the path to the canyon bottom and go 

directly south to the main road. For those interested, the pebbly talus just 

south of the road is ore from the Childs-Aldwinkle. A few minutes of looking 

can reveal some nice moly specimens. Follow the main road up onto the narrow 

ridge. Straight ahead is the front steps and foundation of the Copper Creek Post 

Office. 

STOP 4 - Breccia Pipe 

The railroad bed behind the Post Office site cuts through a breccia. 

As you walk from the Post Office, note the dark porphyry to the right. This 

breccia displays some large fragments with well-developed quartz-sericite rims. 
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~e breccia has an open texture and contains an unusual amount of specularite. 

Minor limonlte after sulfides is also present. If you walk to the east, the 

sharp contact of breccia and granodiorite can be seen. At the western end of 

the cut the contact with the breccia and dark porphyry can be observed. Is the 

dark porphyry before or after the brecciation? 

Leave the breccia and return to the main road. Along this road you 

will pass an area of granodiorite which exhibits intense fracturing, then a dark 

porphyry dike is exposed. Near the next stop, there is an inclusion of Glory 

Hole Volcanics in the granodiorite. 

• STOP 5 - Breccia Pipe 

Argillic alteration, enhanced by weathering, borders this breccia pipe. 

The contact on both sides of the breccia are steep and sharp. Thin dikes of dark 

porphyry are present in the contact zones. The dark porphyry at the southern 

contact has several apophysis into the breccia. The breccia contains fragments 

of several different rock types, shows abundant limonite staining, and has an open 

texture. 

On leaving this stop, continue up the road. Note the fracture direction 

in the road-cuts. A small dike of pink porphyry in the granodiorite can be seen 

beyond the curve. 

STOP 6 - Intrusion Breccia 

In this outcrop, the relationship of the dark porphyry intrusion, contact 

brecciation and hydrothermal activity can be seen. 

(a) Contact zone exhibiting brecciated granodiorite in a matrix of dark 

porphyry. Note the terminated veins in the granodiorite fragments. 

(b) Dark porphyry mass. A dark and a lighter porphyry phase are exposed 

in the road cut. Are these two separate intrusions? Note the wisps 
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of pink orthoclase in the porphyry and adjacent granodiorite 

fragments. 

(e) and (d) Brecciated granodiorite similar to (a), except some leaching 

is present. Note the vugginess and alteration. Look closely at the 

rugs and see if you can find any mineral fillings. 

(e) On the ridge just above the road, intense quartz-sericite alter- 

ation occurs along the edge of the intrusion breccia. Some breccia 

texture is apparent. Tourmaline and limonite after sulfides are 

also present. 

From this stop, proceed up the road to the prominent breccia pipe, the 

last scheduled stop. The last stop is in the area of deep copper mineralization. 

STOP 7 -American Eagle Breccia Pipe 

The American Eagle Breccia occurs at the edge of a dark porphyry plug. 

The dark porphyry, along the road exhibits an intense quartz-sericite alteration. 

Material on the dum p comesfrom workings in and adjacent to the American Eagle 

pipe. Highly altered vuggy porphyry containing specularite, and breccia specimens 

are present on the dump. 

Mineralized breccia and the contact with the porphyry is exposed just 

inside the road level adit. BEWARE of the WINZE (shaft) to the left a few feet 

inside the adit entrance. 

From the adit, walk up the road about i00 feet and then climb up to 

the breccia. Follow the eastern contact Up to the top. Note the wrapping around 

of the fracturing and, near the top, the tabular fragments adjacent to the con- 

tact. Are these fragments derived from the sheeted contact by slumping, plucking 

or some other manner? At the top of the breccia, some crude layering can be seen 

in the breccia. This is shown by the alignment of oblong and tabular fragments. 
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This concl~des the guided portion of the field trip. If tlmepermits, 

there are several other breccias that can be visited. The breccia just north 

of the American Eagle pipe contains tourmaline in the matrix. About 700 feet 

to the northeast a small tourmaline-bearing, ring-shapedbreccia with a dark 

porphyry core is exposed, 

of the American Eagle pipe. 

smaller pipe. 

Two breccias crop out on the ridge 500 feet north 

Concentric fracturing is well-exposed around the 

Please return to the bus on time. 

a mile and a half away. 

Although it is downhill, it is still 
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Southwestern Exploration Division 

December 19, 1977 

FILE MEMORANDUM 

Kirby Coryell's 
Mammoth-Copper Creek 
Property, Rl7-18E, T8S 

• P i n a l  C o u n t y ,  Ariz,,o,n,a 

Bob Crist had noted that EXXON had picked up or filed on the State Leases 
in the area where Coryell had drilled several deep holes (3605' and 2850'). 

H. Crittendon was in town last week and looking for an air-trac to do some 
work plus a rig to go below 6000 feet. (Howard is now a drilling supervisor 
for EXXON out of Denver.) 

Jim Vroman, presently with Cities Service Company, will join the EXXON- 
Tucson exploration office on January l, 1978. 

JDS:Ib 

/: J. D. Sell 



AtaJtCO Southwestern Exploration Division 

September 10, 1991 

..... 

W.L. Kurtz 

D&G Mining Company 
Copper Creek Area 
Pinal County, AZ 

When H.J. Downey was doing the Patagonia logging we talked about the 
Copper Creek area where Downey was familiar with the drilling and had 
the assay logs from the Newmont drilling on his property. 

I asked him to put a report together and he has now submitted a copy 
(attached). The SWED drafting drafted his cross-section for the 
report. 

Downey believes D&G Mining may have in excess of 20 million tons of 
1-11~ ~,~ copper, mainly as chalcopyrite, on their portion of the drilled 
Newmont deposit as outlined. 

Downey reports that Magma presently has a diamond rig coring an angle 
hole beneath the Childs-Aldwinkle pipe, apparently for the 1991-1992 
assessment years on their land position at Copper Creek. 

No action on the property by SWED is advocated other than keeping in 
touch with the developments in the district. 

JDS:mek 
Attached Summary 

/ J a m e s  D. S e l l  

cc" W.L. Kurtz (w/summary) 
S.A. Anzalone (w/summary) 



To: James D. Sell 

From: Harold Downey 

Date: September i, 1991 

Subject: Copper Creek, Arizona; A Summary of the Prospect, Its 
Potential, D&G Mining Company Holdings. 

INTRODUCTION 

The following summarizes past events and potential of this 
porphyry Cu/Mo deposit as I know them from my experience as an 
employee of Bear Creek Mining Co. and my work as an associate of 
D&G Mining Co. I have also drawn heavily on the writings of and 
conversations with James O. Guthrie who worked on the project for 
several years with Newmont Exploration, Ltd. Also, I have utilized 
drilling data turned over to D&G when Magma Copper Co. dropped 
their lease/option with D&G in 1987. 

BACKGROUND 

In 1960 Bear Creek initiated a geological study and drilling 
program on the claim block held by Siskon Corp. The Siskon group 
covered a large portion of the district but excluded The Childs 
Aldwinkle Mine in its approximate center. The Childs property was 
later acquired and drilled by Bear Creek after I had left the 
company. 

The Bear Creek drilling was designed to test grades of primary 
mineralization peripheral to and between some of the high grade 
breccia pipes to determine if overall grades might be economic. 
Some excellent grades were cut in holes Nos. i, 2, 5, and 12, 
however the intercepts were generally at considerable depths and 
lacking in continuity or so it seemed at that time. The depth 
factor was one of the main reasons for Bear Creek terminating its 
effort. 

When Bear Creek left, several small fill-in claim blocks were 
dropped, one of which was located just east of the American Eagle 
Mine. In the fall of 1964 I was exploring with D&G Mining Co. and 
became aware of the open ground while doing some courthouse work 
at Florence. Because of the area's unique potential we (D&G) 
decided to re-stake the block realizing it might be a "hard sell". 
D&G attempted to make an agreement with Siskon to consolidate the 
claim groups so that D&G could promote the whole package. This 
agreement was never consumated, probably because Siekon had already 
been talking with Magma and made a deal with them in 1965. 
Newmont/Magma undertook exploratory work in 1966 which included 
cleaning out some of the Bear Creek holes, running down-the-hole 
I.P., and deepening some of the holes, including CU-5, which had 



been drilled to 1740 feet and exhibited strong quartz-sericite- 
tourmaline alteration and an intercept of 80 feet of 0.59% Cu. At 
a depth of about 2400 feet, this new drilling cut 600 feet of plus 
0.75% Cu (personal communication, Lou Enright, 1977). 

Newmont contacted D&G in late 1966 regarding a lease/option 
and an agreement was reached in early 1967. Newmont/Magma 
subequently entered into a joint venture with EXXON (then Humble) 
who took over some of the new exploration work and deep drilling. 

The joint venture continued to the late 1980"s when EXXON 
decreased their minerals program and pulled out. When Newmont spun 
off Magma in 1987, majority interest in Copper Creek was 
transferred to Magma. At that time Magma elected to drop the lease 
with D&G which was in the 19th year of a 20 year term. Since 1988 
the status has been dormant with Magma doing some rotary drilling 
for assessment work. D&G has done assessment work on its claims for 
1989 and 1990 by percussion drilling and sampling for precious 
metals. 

GEOLOGY & MINERALIZATION 

Geology and mineralization of the district is well described 
by Guthrie and Moore (1978), a copy of which is attached hereto. 
My comments are summarized as follows: 

LITHOLOGIES 

The intrusive mass that hosts the main Cu/Mo deposit beneath 
the so-called American Eagle basin is classified as granodiorite 
by Newmont/Guthrie/Moore (1978). During my period with Bear Creek, 
we were using a quartz diorite (tonalite) classification and 
further broke it into three phases; #i (the main body), a medium 
grained and medium grey in color; #2, a lighter pinkish colored 
rock, more felsic in composition which could easily be called a 
quartz monzonite; #3, a darker variety which contains more biotite 
(up to 15%) than the main body. It is interesting that Guthrie & 
Moore (1978, pps 26 & 27) describe a dacite porphyry group broken 
into three sub-groups, "pink, feldspar, and dark". These terms may 
have some general connection with the Bear Creek terminology. The 
only rock we called a porphyry is a dark purple dacite porphyry, 
having an aphanitic groundmass containing up to 20% plagioclase 
phenocrysts to 5mm diameter. This unit occurs as irregular dikes 
and plugs and is common throughout the American Eagle basin. We 
believed it to be the youngest intrusive inasmuch as it cut all 
other rock types. 

ALTERATION 

I concur with Guthrie & Moore (1978) in their descriptions of 
the alteration assemblages and mode of occurrence. I have not seen 
enough of the Newmont drilling to have an opinion on alteration at 
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depth but one most important item we noted in the Bear Creek period 
was the general lack of pervasive alteration except in and adjacent 
to the breccia masses. Alteration at the surface and in most of the 
core drilled by Bear Creek is confined to and associated with 
sulfide veinlets. Such veinlets are found throughout the district 
but in some locations in the American Eagle area they are more 
closely spaced (up to 12/ft.) so that in many cases alteration 
overlaps from vein to vein giving an appearance of pervasiveness. 
A typical veinlet will be arranged with pyrite/chalcopyrite 
innermost with a quartz sericite (sericite dominant) layer to each 
side and a chlorite layer further out. Total thickness of a typical 
veinlet with alteration included will usually amount to no more 
than one inch. 

MINERALIZATION 

Copper mineralization as chalcopyrite and minor bornite is 
found throughout the district occuring in fracture selvages, in 
veinlets, and disseminated throughout the stock. The best 
concentrations of sulfides are found in the pervasively altered 
zones (refer to above paragraph) and in the breccia pipes. 
Molybdenite is generally subordinate to chalcopyrite but is more 
prominent in the breccias where it occurs in matrices and cross- 
cutting veinlets. 

At the American Eagle basin, pyrite is the dominant near- 
surface sulfide. In the Bear Creek drilling period we noted an 
increase in the cpy/py ratio with depth, generally becoming 
noticeable at about I000 feet. Guthrie (pets. comm., 1988) says 
that the ratio becomes chalcopyrite dominant at depth (approx. 2500 
ft.) where the veining attitude changes from nearly vertical to 
nearly horizontal. 

DISCUSSION 

The Newmont/EXXON exploration program has outlined a Cu/Mo 
deposit of about lO0 million tons of approximately 0.75% Cu plus 
some Mo (pets. comm. Guthrie & others 1988-1990). Newmont presented 
a paper on this deposit at the 1988 AIME/SME convention in Phoenix 
but unfortunately did not publish a preprint. Several slides were 
shown at that presentation which depicted an elliptical body in 
plan, umbrella shaped at its top surface but somewhat irregular 
from top to bottom, about 2000 feet across and about 500 feet 
average vertical thickness. In vertical section, the outer portions 
of the deposit (both top & bottom) appear to drape downward in a 
jellyfish-like manner. These outer portions are areas that are only 
partially tested by drilling. One of the holes on this perimeter, 
D-5, bottomed at 3660 in 0.5% Cu. 

The depth factor is the main reason the deposit has not become 
economic. The drilling by Newmont/EXXON was done with anticipation 
of locating another San Manuel/Kalamazoo class deposit and although 
there may be such tonnages at greater depths, the factors involving 
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exploration for and development of this target were no doubt 
discouraging to Newmont, particularly during the mid-1980"s. None 
of the drilling, either by Bear Creek or Newmont/EXXON explored for 
high grade mineralization although the #2 hole by Bear Creek, a 60 
degree angle hole, intercepted 180 feet of 1.13% Cu & 0.178% Mo at 
1400 feet beneath the American Eagle workings. Hole D-5, a vertical 
hole by Newmont, cut 190 feet of 1.91% Cu from 3080 to 3270 depth. 
Guthrie (pers. comm., 1990) believes there could exist other high 
grade zones associated with steep structures (breccia pipes & vein 
systems) throughout the American Eagle area that have not been 
found because most of the drilling was done vertically. If such 
high grade zones are present, the overall character of the deposit 
should be considered in a different light than a typical porphyry 
deposit. 

D&G MINING COMPANY INTEREST 

D&G Mining Company, a limited partnership, holds a block of 
claims totalling approximately 37 acres covering a high ridge east 
of the American Eagle Pipe. Newmont hole D-5 is located in a saddle 
near the west-center of the claim group. This hole is reportedly 
one of the best, if not the best, drilled in their program. From 
2830 to 3380, copper averaged 1.30%. From 3380 to 3660 (BOH), 
grades averaged 0.50% Cu. Four holes drilled north of D-5 (none 
closer than 400 feet) had lesser grades but all showed increasing 
copper with depth. D-8, drilled 500 feet south of D-5 showed 
moderate copper mineralization below 2680 depth; from there to the 
bottom made an interval of 1020 feet of 0.39% Cu. 

It is well within the realm of possibility that the D&G group 
could cover 20% of the total deposit. The highgrade mineralization 
found in D-5 could be better defined by drilling angle holes from 
north to south and possibly wedging off from existing vertical 
holes if they can be re-entered and if it is economically feasible 
to do so. In doing either of the above, the easterly high-angle 
fracture/vein system would be cross-cut providing more accurate 
samples. Although the Newmont drilling indicates a flat vein system 
at depth it does not necessarily follow that this is entirely so, 
i.e. several high angle veins or blind breccia pipes in any given 
zone could be missed by a vertical hole. 

~arold J ~owney / Date 

4 



% 

% 

Y3-IxY1-W E D ST~g_TE S 
D E P _ / L I ~ T ] x / I E N T  O F  T I l E  I I ' ,YTEP~I01% 

G E  0 L 0  GIC-A-L S U  1%~y-EY ~ ~  
. ~ o ' ~ ° 9 ° ° I ~ ,  iR.m ~. /. "I>:'I~ 

! 7 5 '  I R . i 9  r ' /  .[~ 

630 OOO FEET 
A Ft I Z . ( ~ ' i ' )  

• .~- X 
L .... " 

i ~ ~.+,~ :I~ " 

• - L  ' ~ s~ L , ,  z . l : : > .  V? c, 

o~ >: - %'-5~ ('/}' L" . .~ 

,~ . . ~ . . . . . . . .  - - :  

" " ~ ~L~..:. : , ' " zl 
i / 

. V " 
. . : , ;  i .2 

. . ,"  "" . 

,-~<. ,.-'. ,;, 

. #.. .~< .. : 
o ~ ,~7  .--L_ <s.--, :.,"+.:-' 

?> y, 
/ ,  7- 

7#, ,- - ~ " ' - -  ~ ?&,~- -  
," . , ;  I i~ 

T. 9 S. - " ' ( ~  ".4 .- 

35~0 , . j d  ~ , . . . . / .~  i 
. . . .  . - , ; ~  [ f 

~ _7.,i,%~j'- ,,.. ". ---;'" 

} . /  . - ~  

/ , ' "  - - . .  . ' / '  - 

/ 1 ' -  / ' "  

; ~ < i ~ /  . . . .  I - - ~ - ' ,  

~ . ~ . ~  " . :  / "  - ~ : ~ :  

/ ./ ~ I  / 
.... r , ~  . i C #°°~'-- %d<: 

f '' .. : ('~ 

/<- ; :; :/.: 
] 

. . . ~ .  / --'~ 
/ 

" .3 

{ f/ 
l 

/ 

i 

) 

i 

; t \ L ~  + _  

f '  . 

\ 

~ o f  . . . . . . . . . . . . . . . . . . . . . . . . .  
. :  . /  , .< , ~ o  C 
': p ' , 

- 19 k ; 
- ~ ,'ij ',, .q 

. . . ~ . q _ ~ .  .... -.....::'.."7-'] 

- ~ / [ . . /  I , ~ "  

i¢, / ..... ~ ' ~  . .. - ~ . . ~  ~ 730- / 

LI ~ ; ~ /  

,-~..;" ~ . . . .  / "  ' :'~'~ . . . .  / 

I "<'< >>~ ..-- _-' _....." J 36~ , ~ ~ . :  "~" " ~" ,/ [ J i 
,I , " -~_ ( . ; ..~-~-~r, ~ ---. 



-- .%- " ? :\'.., X ' : : c: ,, j k / o 

- ..'t~',, " -:. °Hu~IS ._'~~ " ~ X t ) ~-:-~ ;: ~'-.:- : \ / .<." ._ 
-.. " ~ I~ !~. . -  ( _ --;- ; ~ ~ r , , ' -  , ,  ,v ~ . / ~ " 

- "~, ' '" - "~ " ;. ! h e .  [ ,H ~ . I ) 'S v l ~\ - -  ~ X  .... , E X P L A N A T I O N  / J .~ 
~'. _ - - . ~ " : <  " "  L ~ ) ." , , - "  / ~ . -  ~ ' ,  , f - " - , i \ X  

/ ~  "' t ~ " o ~ J  y J  V ~ ~ ~ ' ~  '~ t : . ~  F" . ~ ' j  / . Z J  " ' ~  ! ,~" ~11~1~  -" ~ e '~  ~ l ~  Oaclte Porphyry II ',ink porphyry'- sericitized. , medium -grained 
• " ~  .~ ~ f - . J  " -  11 f ~ i ~  r " _ / "  I ~ '~  ~ - -  ~ ~ I t p l a g l o c l a s e  set  n p nk f i n e - g r a i n e d  a p l i t i c  t e x t u r e d  g r o u n d ,  ass Of 

" " / / f  " | Quartz k teld n ' • , ~ f - ~  . :  / l  " . F I  t n e _ e  .#/Am...- ~ j . . ~  ~ , ~ , , ~ . ~ )  ~ ......~.~ ,~f, I v l l ~  ~ - - spar •, ge erallyascarcfyofmalcs 
OLD RELIABLE • I . I . \ .  . / ,  - , I _ . ~  : _ ~ ¢  ~ ;  I .: " ..-. =",.<~ - ~ -  " , i "  • I v j ~ ,  
M I  , " ~ 1 1 /  , , / ~ "  .~ "  ~k . / .  ..< NE / I " | ~ . , ~  ~'~~I~, ~ ( ~ " ~ '  .( ~ ~ - - ~ ' j  [ ~  Dacde porphy~'y ,: 'dark porphyry"- variably ser citized, medium-grained 

• " i " k  "" ~ " " ! I ~ _ - ~  E , ~) / | ~ --- ~ ~ ~ __'~ = ~ ~ ' ~ / .  Piagiociasesefin gray. very fine-grained, letted- to aplitic-fextured \ny~ ,;~..\,,, \, , ??~3 X ~-~{?AJ ( )=~f"~'. : , ~  ] i ] / ~  *'~°'; :~/ groundmassolqoartz, leldspar&biotite, secondarybioliteeommon. 

d ~  q 6  - • ~"~" " ~ [(` "" ~. ) " "  ~ ~  V ~.~ J ~ ' ?  ; ] ;  / /  / r ~  L . ~ / ' , - /  j ~ • ~ ]~f ~ copper Creek Granodiorite. meal,urn gray, medium fine- to medium-grained. 
f ' ~  ~ .~ . / ~ -  , - - , , , , , ,  . . . . . . . . .  - /  ~ ; _ - ~ - ~  t - . ~ .  v ,~ . / / . . ( i / } l ~ n ~ : /  , e - - . d ~  I ¢[ somewhafecluigranular hypidiomorghic textured-genera yfresh 
| } . . 4 ~ : ~  ' - . . . . .  {,  ' - " " ' - u o - ~ L U W l N K L E  M I N E  - . ; ~ - . ~  J ~ ", \ \ ' h  / " t ' .  Y "  ' Y ~ . . . . . '  -- I , , , ' - t l  \ • ~ t~ ' ' " 

/I/ " , ,  ~ 1 - t ' ~ : ' t ' ~ - ~ " ~ " -  ,,..~ . ' . k \  - . ~ _  --., /" U / / I  ",- "--/ /-/" /'~ 2" I \ ~, V' .  

. c . _ . ~ / " . . - - - ' ~ /  t : .  ~ ~ = ~ - - - - B ~ ~ e 2 5 . / /  /;cu-9 ;~'--~/ /=- ~ k,,\ , Area of lighler color signifies alferalion 

, .  . . . , . .  - . " " ~ .  O L D P O S T O F  ""~--'- ~ _ ~ .. Y [ :.~/~Tail',n~ n l t D l - - - -  =~d.~ -:-:: .... \ ,~-=_ :. ~ ' ~ p p ~ r ~ U ~ e e k  ~ \ c u _ ~ , . c , ~ o . . , , . o , ~ _  ,: .  _ : 
/ - - -- ~- .,4 ,¢:~ ~, ~ ~ i ~ .-'-. "'-x' "--" _.... \ : --" J~, f :~: - '-_~ -it-,,* , ~ , • , " ~  . D = N E W M O N T  DRILL HOLE ~ ' \,~ 

. - ; , _  _ . _ _ , .  , , - ~ , - , ~ - - ~ ~  - ' - "  t ~ '~  I ~:~) .: .::..:~". H N - F X X O .  ( H U M B L E ) D R I L L  HOLE ~ ~ - -  ..... 

J ~ C ' ~ , e e ~  .,, : ._ '" ,. i --. / ~ --; ',! ,__--... ~-,.~-?~_-.: :- . :~ ::.-. 
- • ~ / - "  - ~ l  • - - ' - ~  - ~ - - - - - -  " ~ .  - : . \  c u - 8  - - _  - ~ .  . - - - - ;  

:.. ~. ~\. f-:-~ ~ ¢. \ ! .VP'~ ~ • - ,, 

. . . ~ - -  ~::'--.~-:- 5 . " . ~ ~ . / I - 1  ,," " ~ _ . r " .  " - - - .  -_-i 

r/ I -'-;i-'i_ C',_ 

, J -~ ~'~--~,;.~'~~c~:~:~ :j,:j, D & G MINING C O  "- ":~-" --- - -  
: . ' ---~ - -  ~ / ~  "~" . ,o  ~ ~ ,  i~A1 ' ~ C L A I M  G R O U P  . - - - j r  

. . . . .  ~ - -,.. ~ .~  ~ ~ . . 

- " ) 1 '  ~ , ~ , ~ ~  -,!,,., 11 L . , . . . " , , . ~ . .  '-- . \ \  ' x  
...// ~ ~ ~  ::.J..-':.--~. ~ ~. 

• /- ".= ~:-~.~k_~_\ X~%\::,~ ---- "-'. - -. ~ ". ~. 

~ - - " ' -  , , _ " ~ & ~ "  ~ ' ~  _ ,  . ~.~.. ,, , .  . l 

co-~~ I~ ----k~A " , - . , ~  . ' ~ . , l t , ! 

C U - 7  ,4 . . 

: - " ~  - ~ / . - - -  ", / • : . ~  ' ~  - I. ,e~,,-,'~' . . . . . . .  \ ~ - " ~  7 . ,  " / "  
~ ~ - ~ ~ ; . . : _  \ I -- .-.'I,, . I ~ ~  ,. ,. . ~. --=._ ...~-~-._i- . . a,~r/jrt-u/~U ~,, ." , 
" ",q, __ _...- ~ ~ "I -- _ ~  I ~ G  .~ j / :.'~-'-~ /'*',._~._ v,,-1, ~,. , ~ . *~.~-~ - - "10"., il~ .. i " ' 

z..,,. ',,. ~ ~ ~--,,,, - . .  ! - " ~ . !  . .  - ~ "  "~ ~ ~ ~ ' "  ; h ~ , - , .  " ~  i . ' -  v . , '1  "~ " ,  " " ., ~ " I • , I ~ / , 

- -  \ ~ " ~ ,  c-,,. , . .  • .- :z..c.,:. ~ -. " . - -  / / - ~ : U  ~.,,L"-,.-'-' ~ \ - ' ~ :  L . . _ ~  / . : . _ ~  

/ "  / 

/ 

J 
i- 

• 4 5 5 2  , . - __ . / . ~ , - - - - -  . 4  _ I - .  L _ _  ~ "  ~ - - - '  ,-~ ~ - , ,  ' _ ~  ' . , ~ , N L  -. 
" " ~ : - ~  ~ . . - ,  , " - - -  - ~ ~ ~ - - " ~ ~ ,  . . . .  . _ . - -  . , .  ~ "  , 

--- :--~ "-' ,'--'-"~---I " coP-- ......... ~-,--. ..--~- ~ ,\- -. t~.-,,-.. ~.,,--,~'..'~- " ~ . -. .. --,~.~ ~ r-cM t ; H b l : : K  A R E A - L  .- -, " 



~ ~ :~ , ,... 

~}i%Z 

J~ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~._ 

r 

7 

Z% _..: -~ ...... 

.= .............. ;:_%_ 

'?5 ~")~:, 

% 

...!_ - .L 

"~'~-:~ 7 



~OlO01ST: /-r4~:l+'~., , ~-:,,, ..... 
Te.. ~ :>.,';I !o/c~ 

K E N N E C O T T  
(ieOC,eiltlcAl. S,4MI>LINO 

ouAo:. ,',')~;::-- ..:::,-;7;-">~ :,i q.,f.>..i,.v ~ ;.~>,, . ,-//O~ ," 
COUNTY:. f / / f ] D L  ~':6,LL1(3,t~7~) I'~'f"i ~i'.~," 
S T A T E :  _- i ~ l ~ /  Z ? i t ' t i  "j'l " P I ~ A  

~ock Di lc r lp l lon  Commenl i  .4.~Q e Au Ag 

d zzU?Zv dif,<~lT-d -~ ~_",',...,..>>,<'>'~' / ~ l x l  ~ ~q ~ ~so, o 

A~ Hg Sb c;u Mo 
_ _ o , 

CIl-chtlnnil 
C-chip 
il~rocli I 
F-floi l  
/ - - l l / U l  
O-dump 
RC- roi l ry  cMl 

" ~ G - l i l g l l ' g l l l i l e  
5-1ol l  

Pb Zn 

/'7:.> ,, 

Im#lo  Locll ion 
.mbe~r 5e©. T. R. 

I- ~f/e__ ,_s- ) T ~ < ~ ) p - . - f q D  , 
't-i-.t-~d. ,'c " " ,  / R,> ~ t<-7.~i 
~(,'4D~ ~. /,s:7..~, F_IG,b- 

) ) 

5 ~IgE 
--I ~ 

m 

y..f.-:,~/ ,¢I,.;K,<-~-mA/_._ ,,-'~.>,.~><.~ m:.<,.. Z7 (~oD i >So ,~  

V~.ld iPliglT~l,g<.- ~> ~>z>.2" ,.JL -m .?~U.D_ ..SZ.,g 

, . , , J  , , , ,  

, i , ,  . . . . .  , , 

, i 

, , , ,  , , ,  , , , ,  , ,  , , 

, , , ,  , ,  , 

i ,  i i 

, i i , i  i , , ,  , i N .  

, m J ,  i , ,  , , J  . . . . ,  

, o  i 

, , , , , , ,  , , ,  , j , [  ~ ,  , , ,  

, . ,  , , ,  , , ,  J , 

. . . . . . . . . .  x - . l .  . . . . . . .  , . . . . . . . . . . .  

>5o,t, <.7>]o,D O,t~),,fi ~5~o,0 >zo, oo~ ../~ 5bS~ l:!.,<>',> 

• I~,,0 . o , ~ . 7  f4z,b >D'.),o~ lab. 5271 k ~',~: 

7q, o.,.0,2~7 ~ooo, o>~o, uoL.. ~.-~ Ig-l-'7 (V ig  
\ 

o 

I I  

, = ,  

I { I I 

, ,  | | ,  

H i  ) ) J i l l  

L .  

I I 

I I I I  I l l  

I I I I  I I I I I 

I I I  I I 

i l l  J J 

I I I 

I 

I 

i , ! 

I l I  

i I I I I  I I I 

. , ,  . , , ,  

I 1 I 



University of Arizona 
Isotope Geochemistry Laboratory 
Date of Report: May 18, 1992 

P r o j e c t : P r o s p e c t  P i t  
S a m p l e d  by  H J Downey 

Sample Number 
UAKA 91 097 Ori.ginator's - Downey 

Sample Information 
Submicron illitic clay fraction 
Fault gouge in andesite, Prospect Pit 

Location Information 
Klondike a r e a  
Graham County, AZ 

Analytical Data 
Potassium 

Data Mean 

3 . 2 2 4  3 . 2 7 0  
3 . 2 7 6  
3 . 3 3 5  
3 . 2 7 8  
3 . 2 7 0  
3 . 2 7 9  
3 . 2 4 6  
3 . 2 5 8  
3 . 2 6 4  

R a d i o g e n i c  Ar pm/g  
D a t a  Mean 

1 5 1 . 1  
1 5 1 . 3  
1 5 1 . 3  
1 4 9 . 4  
150.9 
150.4 

1 5 0 . 7  

A tm,  Ar 
D a t a  Mean I 

3 i  .5 3 3 . 0  ' 
3 2 . 8  i I 

3 2 . 8  I 

3 3 , 3  
3 2 . 6  
3 4 , 7  

R e p o r t e d  
D a t e  + / -  E r r  

2 6 . 4  + / -  - 0 - ~ . -  



To: James D. Sell 

From: Harold Downey 

Date: April i, 1991 

Subject: Copper Creek, Arizona; A Summary of the Prospect, Its 
Potential, D&G Mining Company Holdings. 

INTRODUCTION 

The following summarizes past events and potential of this 
porphyry Cu/Mo deposit as I know them from my experience as an 
employee of Bear Creek Mining Co. and my work as an associate of 
D&G Mining Co. I have also drawn heavily on the writings of and 
conversations with James O. Guthrie who worked on the project for 
several years with Newmont Exploration, Ltd. Also, I have utilized 
drilling data turned over to D&G when Magma Copper Co. dropped 
their lease/option with D&G in 1987. 

BACKGROUND 

In 1960 Bear Creek initiated a geological study and drilling 
program on the claim block held by Siskon Corp. The Siskon group 
covered a large portion of the district but excluded The Childs 
Aldwinkle Mine in its approximate center. The Childs property was 
later acquired and drilled by Bear Creek after I had left the 
company. 

The Bear Creek drilling was designed to test grades of primary 
mineralization peripheral to and between some of the high grade 
breccia pipes to determine if overall grades might be economic. 
Some excellent grades were cut in holes Nos. i, 2, 5, and 12, 
however the intercepts were generally at considerable depths and 
lacking in continuity or so it seemed at that time. The depth 
factor was one of the main reasons for Bear Creek terminating its 
effort. 

When Bear Creek left, several small fill-in claim blocks were 
dropped, one of which was located just east of the American Eagle 
Mine. In the fall of 1964 I was exploring with D&G Mining Co. and 
became aware of the open ground while doing some courthouse work 
at Florence. Because of the area~s unique potential we (D&G) 
decided to re-stake the block realizing it might be a "hard sell" 
D&G attempted to make an agreement with Siskon to consolidate the 
claim groups so that D&G could promote the whole package. This 
agreement was never consumated, probably because Siskon had already 
been talking with Magma and made a deal with them in 1965. 
Newmont/Magma undertook exploratory work in 1966 which included 
cleaning out some of the Bear Creek holes, running down-the-hole 
I.P., and deepening some of the holes, including CU-5, which had 



been drilled to 1740 feet and exhibited strong quartz-sericite- 
tourmaline alteration and an intercept of 80 feet of 0.59% Cu. At 
a depth of about 2400 feet, this new drilling cut 600 feet of plus 
0.75% Cu (personal communication, Lou Enright, 1977). 

Newmont contacted D&G in late 1966 regarding a lease/option 
and an agreement was reached in early 1967. Newmont/Magma 
subequently entered into a joint venture with EXXON (then Humble) 
who took over some of the new exploration work and deep drilling. 

The joint venture continued to the late 1980"s when EXXON 
decreased their minerals program and pulled out. When Newmont spun 
off Magma in 1987, majority interest in Copper Creek trnsferred to 
Magma. At that time Magma elected to drop the lease with D&G which 
was in the 19th year of a 20 year term. Since 1988 the status has 
been a dormant one with Magma doing some rotary drilling for 
assessment work. D&G has done assessment work on its claims for 
1989 and 1990 by percussion drilling and sampling for precious 
metals. 

GEOLOGY & MINERALIZATION 

Geology and mineralization of the district is well described 
by Guthrie and Moore (1978), a copy of which is attached hereto. 
My comments are summarized as follows: 

LITHOLOGIES 

The intrusive mass that hosts the main Cu/Mo deposit beneath 
the so-called American Eagle basin is classified as granodiorite 
by Newmont/Guthrie/Moore (1978). During my period with Bear Creek, 
we were using a quartz diorite (tonalite) classification and 
further broke it into three phases; #i (the main body), medium 
grained and medium grey in color; #2, a lighter pinkish colored 
rock, more felsic in composition which could easily be called a 
quartz monzonite; #3, a darker variety which contains more biotite 
(up to 15%) than the main body. It is interesting that Guthrie & 
Moore (1978, pps 26 & 27) describe a dacite porphyry group broken 
into three sub-groups, "pink, feldspar, and dark". These terms may 
have some general connection with the Bear Creek terminology. The 
only rock we called a porphyry is a dark purple dacite porphyry, 
having an aphanitic groundmass containing up to 20% plagioclase 
phenocrysts to 5mm diameter. This unit occurs as irregular dikes 
and plugs and is common throughout the American Eagle basin. We 
believed it to be the youngest intrusive inasmuch as it cut all 
other rock types. 

ALTERATION 

I concur with Guthrie & Moore (1978) in their descriptions of 
the alteration assemblages and mode of occurrence. I have not seen 
enough of the Newmont drilling to have an opinion on alteration at 

2 



depth but one most important item we noted in the Bear Creek period 
was the general lack of pervasive alteration except in and adjacent 
to the breccia masses. Alteration at the surface and in most of the 
core drilled by Bear Creek is confined to and associated with 
sulfide veinlets. Such veinlets are found throughout the district 
but in some locations in the American Eagle area they are more 
closely spaced (up to 12/ft.) so that in many cases alteration 
overlaps from vein to vein giving an appearance of pervasiveness. 
A typical veinlet will be arranged with pyrite/chalcopyrite 
innermost with a quartz sericite (sericite dominant) layer to each 
side and a chlorite layer further out. Total thickness of a typical 
veinlet with alteration included will usually amount to no more 
than one inch. 

MINERALIZATION 

Copper mineralization as chalcopyrite and minor bornite is 
found throughout the district occuring in fracture selvages, in 
veinlets, and disseminated throughout the stock. The best 
concentrations of sulfides are found in the pervasively altered 
zones (refer to above paragraph) and in the breccia pipes. 
Molybdenite is generally subordinate to chalcopyrite but is more 
prominent in the breccias where it occurs in matrices and cross- 
cutting veinlets. 

At the American Eagle basin, pyrite is the dominant near- 
surface sulfide. In the Bear Creek drilling period we noted an 
increase in the cpy/py ratio with depth, generally becoming 
noticeable at about i000 feet. Guthrie (pers. comm., 1988) says 
that the ratio becomes chalcopyrite dominant at depth (approx. 2500 
ft.) where the veining attitude changes from nearly vertical to 
nearly horizontal. 

DISCUSSION 

The Newmont/EXXON exploration program has outlined a Cu/Mo 
deposit of about i00 million tons of approximately 0.75% Cu plus 
some Mo (pers. comm. Guthrie & others 1988-1990). Newmont presented 
a paper on this deposit at the 1988 AIME/SME convention in Phoenix 
but unfortunately did not publish a preprint. Several slides were 
shown at that presentation which depicted an elliptical body in 
plan, umbrella shaped at its top surface but somewhat irregular 
from top to bottom, about 2000 feet across and about 500 feet 
average vertical thickness. In vertical section, the outer portions 
of the deposit (both top & bottom) appear to drape downward in a 
jellyfish-like manner. These outer portions are areas that are only 
partially tested by drilling. One of the holes on this perimeter, 
D-5, bottomed at 3660 in 0.5% Cu. 

The depth factor is the main reason the deposit has not become 
economic. The drilling by Newmont/EXXON was done with anticipation 
of locating another San Manuel/Kalamazoo class deposit and although 
there may be such tonnages at greater depths, the factors involving 

3 



exploration for and development of this target were no doubt 
discouraging to Newmont, particularly during the mid-1980Js. None 
of the drilling, either by Bear Creek or Newmont/EXXON explored for 
high grade mineralization although the #2 hole by Bear Creek, a 60 
degree angle hole, intercepted 180 feet of 1.18% Cu & 0.178% Mo at 
1400 feet beneath the American Eagle workings. Hole D-5, a vertical 
hole by Newmont, cut 190 feet of 1.91% Cu from 8080 to 3270 depth. 
Guthrie (pets. comm., 1990) believes there could exist other high 
grade zones associated with steep structures (breccia pipes & vein 
systems) throughout the American Eagle area that have not been 
found because most of the drilling was done vertically. If such 
high grade zones are present, the overall character of the deposit 
should be considered in a different light than a typical porphyry 
deposit. 

D&G MINING COMPANY INTEREST 

D&G Mining Company, a limited partnership, holds a block of 
claims totalling approximately 37 acres covering a high ridge east 
of the American Eagle Pips. Newmont hole D-5 is located in a saddle 
near the west-center of the claim group. This hole is reportedly 
one of the best, if not the best, drilled in their program. From 
2880 to 8880, copper averaged 1.80%. From 8880 to 8660 (BOH), 
grades averaged 0.50% Cu. Four holes drilled north of D-5 (none 
closer than 400 feet) had lesser grades but all showed increasing 
copper with depth. D-8, drilled 500 feet south of D-5 showed 
moderate copper mineralization below 2680 depth; from there to the 
bottom made an interval of 1020 feet of 0.89% Cu. 

It is well within the realm of possibility that the D&G group 
could cover 20% of the total deposit. The high grade mineralization 
found in D-5 could be better defined by drilling angle holes from 
north to south and possibly wedging off from existing vertical 
holes if they can be re-entered and if it is economically feasible 
to do so. In doing either of the above, the easterly hlgh-angle 
fracture/vein system would be cross-cut providing more accurate 
samples. Although the Newmont drilling indicates a flat vein system 
at depth it does not necessarily follow that this is entirely so, 
i.e. several high angle veins in any given zone could be missed by 
a vertical hole. 

/ 
Harold--J. / Do~wney f Date 
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ATTACHMENTS 

"A" THE GEOLOGY OF THE COPPER CREEK AREA, BUNKER HILL MINING 
DISTRICT, GALIURO MOUNTAINS, ARIZONA by J. O. Guthrie and 
D. G. Moore; Arizona Geological Society Digest, Volume XI, 
October, 1978 

"B" Generalized Geologic Map; an enlargement from above report; 
scale: i"=i000 ft. 

"C" Location Map; scale: 1"=500 ft.; with approximate outline of 
deposit and D&G claim block overlain; Bear Creek drill holes 
and drill holes on D&G shown. 

"D" Vertical Section A-A" from above map; scale: 1"=500 ft. 

"E" Copper assay logs for Newmont holes D-5 and D-8. 

Additional data available at H. J_ Downey, Inc. o£~ice. 
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October, 1978 

"B" Generalized Geologic Map; an enlargement from above report; 
scale: i"=I000 ft. 

"C" Location Map; scale" 1"=500 ft.; with approximate outline of 
deposit and D&G claim block overlain; Bear Creek drill holes 
and drill holes on D&G shown. 

"D" Vertical Section A-A" from above map; scale" 1"=500 ft. 

"E" Copper assay logs for Newmont holes D-5 ,D-8, and D-13. 

Additional data available at H. J. Downey, Inc. office. 
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LATITUDE 

DEPARTURE 

U-5 

635757.12 ELEVATION 4490.00 

WO63bO.06 DEPTH TO BEDROCK 0.00 

TOTAL DHILLED DISTANCE ~661.00 

MAGNETIC DECLINATION 14.00 
DISTANCE TO STATION 0.00 BEARING 0.00 
DISTANCE TO STATION 1000.00 BEARING 0.00 
DISTANCE TO STATION 2UO0.UU BEARING 63.00 
DISTANCE I0 STATION 2500.00 BEARING 123.00 
DISTANCE TO STATION 3000.00 BEARING i09.00 
DISTANCE TO STATION 5250.00 BEARING 121.00 
DISTANCE TO STATION 3661.00 BEARING 121.00 

INTERVAL 
NU~BER 

I 
2 
3 

5 
6 
7 
8 
9 

ig 

12 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
26 
27 
28 
29 
30 
31 
32 
35 
3~ 
35 
3& 

37 
38 

INIEHVAL iNTERVAL 
FROM - TO LENbTH 

0,0 450,0 450.0 
450.0 @90.0 40.0 
490.0 500,0 lU,O 
500,0 540.0 ~0.0 
540.0 550.0 i0.0 
550.0 590,0 40.0 
590,0 600.0 lO.O 
&O0.O 640.0 @0.0 
6~0.0 650.0 i0.0 
650.0 680.0 30.0 
680.0 690.0 lU.O 
690,0 7~0.0 50.0 
740.0 750.0 i0.0 
750.0 790.0 @0.0 
790.0 800.0 i0.0 
8 0 0 , 0  ~ 0 . 0  ~0.0 
840.0 ~50.0 i0'0 
850.0 890.0 40.0 
890.0 900.0 i0.0 
900.0 910.0 10,0 
910,0 9~0.0 i0,0 
920,0 930.0 10,0 
950.0 940.0 i0,0 
940.0 950.0 i0,0 
950.0 960,0 i0.0 
960.0 970,0 i~,0 
970.0 980.0 i0,0 
980.0 990,0 I0,0 
990.0 i000.0 I0 '0  

i000.0 I010,0 i0,0 
lOlO.U 1020.0 I0,0 
I020.0 i030.0 I0,0 
1030.U 1040.0 10,0 
I040.U I050.0 i0.0 
1050,U 1060,0 i0~0 
1060.U I070.0 i0.0 
i070,U I080,0 I~,0 
1080,U 1090,0 IU,O 

PAGE 

I~ICLINATION 
INCLINATION 
INCLINATION 
INCLINATIOh! 
INCLINATION 
INCLINATION 
INCLINATION 

TCTAL 
CU 

0.040 

O.OqO 

0.060 

0.070 

0.050 

0.060 

0.050 

0.070 

0.060 
0.040 
0.040 
0.030 
0.050 
O.050 
0.040 
O.OGO 
0.060 
0,050 
0.050 
0.050 
0.040 
0,050 
0.050 
0.040 
0,050 
0,070 
O,OBn 
0.060 

-90.00 
-90.00 
-87.00 
-B7.00 
-87.00 
-86.00 
-86.00 
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INTERVAL 
NUMBER 

~0 
41 
42 
43 
44 
45 
~6 
~7 
~8 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
6O 
61 
62 
63 
6~ 
65 
66 
67 

69 

7n 
71 
72 
73 
7~ 
75 
76 
77 
78 
78 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
9O 

92 

0-5 

INIERVAL 
FROM - TO 

INTERVAL 
LENGTH 

1100.0 1110, 
1110,0 1120, 
1120.0 1130. 
1130.0 1140, 
11W0,0 I150o 
1150,0 1160o 
1160.0 1170, 
1170,0 1180, 
1180.0 1190, 
1190,0 1200, 
1200,0 1210, 
1210,0 1220, 
1220.0  1230. 
1250,0  1240. 
1240.0 1250, 
1250,0  1260, 
1260,0  1270, 
1270,0 1280, 
1280,0 1290, 
1290,0 1300, 
1300,0 1310, 
1310.0 1320. 
1320.0 1330, 
1350,0  1340. 
1340.0 135~. 
1350.0 1360, 
1360.0 137C, 
1370,0 1380, 
1380,0 1390. 
1390.0 l qqC.  
1400.0 1410, 
lqlO.O 1420, 
IW20,O 1430, 
1450.0 1440, 
1440,0 1450, 
1450.0 1460. 
1460.0 I~70, 
1470,0 1480, 
1480,0 1490, 
%490,0 1500, 
1500,0 1510, 
1510,0 1520, 
1520.0  15~0, 
1550°0 15#8, 
1540,0 1550, 
1550.0 1560, 
1560.0 1570° 
1570,0  1580. 
! 5 8 0 , 0  1590, 
1590,0 1600, 
1600,0 1610. 
1610,0 1620, 
1620,0 1630. 

i0,0 
10.0 
I0.0 
10,0 
i0.0 
i0,0 
I0,0 
10,Q 
IO.O 
lOoO 
i0.0 
i0.0 
10.0 
10.0 
i0,0 
i0,0 
10.0 
10.0 
i0.0 
I0.0 
i0,0 
i0,0 
i0,0 
10.0 
lO.O 
in,O 
IO.O 
I0.0 
I0,0 
IO.O 
i0.0 
i0.0 
I0.0 
i0.0 
10.0 
10.0 
i0,0 
i0,0 
i0,0 
I0,0 
i0.0 
I0.0 
10,0 
I0,0 
I0.0 
10,0 
i0.0 
10.0 
i0.0 
I0,0 
I0.0 
lO.O 
I0.0 

TOTAL 
CU 

0,060 
0.050 
0,040 
0,040 
0,050 
0,050 
0,050 
0,040 
0,050 
0,060 
0.060 
0,120 
0.070 
0.060 
0,050 
0.050 
0.070 
0.050 
0,070 
0,060 
0,040 
O,OqO 
0.060 
O.OqO 
0.05C 
0.050 
0.020 
0.020 
0,020 
0.030 
0.040 
0,070 
0,050 
0,040 
0.080 
0.040 
0,030 
0,030 
0.020 
0,050 
0,060 
0.060 
0.070 
0.090 
0.070 
0.080 
0,090 
0,070 
0,110 
0.070 
0.080 
0.120 
0.040 
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INTERVAL 
NUMBER 

95 
94 
95 
96 
97 
98 
99 

i00 
i01 
102 
103 
lOq 
105 
106 
107 
i08 
109 
Ii0 
I11 
112 
113 
114 
115 
116 
117 
lib 
119 
120 
121 
122 
123 
12q 
i25 
126 
127 
128 
129 
150 
131 
~32 
133 
134 
135 
136 
137 
138 
139 
I~O 
141 
142 
143 

145 

0-5 
Wt WC WK Wk W¢ W~ ~ ~. WC W( W~ ~ 

INTEHVAL 
FROM - TO 

INTERVAL 
LENGTH 

163o.0 1640.0 
1640.0 1650,0 
1650.0 1660,0 
1660,0 1670,0 
1670,0 1600,0 
1680o0 1690.0 
1690,0 1700,0 
1700,0 1710,0 
1710,0 1720,0 
1720,0 1730,0 
1750,0 1740°0 
1740,0 1750,0 
1750.0 1760,0 
1760.0 1770,0 
1770,0 1780,0 
1780,0 1790,0 
1770,0 I~00,0 
1800,0 I210o0 
1810,0 1820,0 
1820,0 1830,0 
1850,0 18"0,0 
1840.0 1850.0 
1850,0 1860.0 
I~GU,O ISTD,O 
1870,0 16B0,0 
1880.0 1990.0 
1890°0 1900,0 
1900.0 1910,0 
1910,0 1920,0 
1920.0 1930,0 
1950,0 19"0.0 
1940,0 1950,0 
1950,0 1960,0 
1960.0 1970o0 
1970,0 1980,0 
1980,0 1990,0 
1990,0 2000,0 
2000 ,U  2010.0 
2010,U 2020,0 
2020,U 2 0 ~ 0 , 0  
2050 ,U  20WO,O 
2 0 4 0 . 0  2050,0 
2050.0  20&O,O 
2060 ,U  2 0 7 0 ° 0  
2070,0  2080.0 
2080,0  2090,0  
2090,0 2100,0 
2100,0 2110,0 
2110,0 2120,0  
2120,0 2130,0 
2130,0 2140,0 
2140,0 2150,0 
2150,0 2160,0 

i0,0 
i0,0 
I0.0 
i0.0 
I0,0 
IO.O 
I0.0 
I0.0 
i0.0 
i0,0 
I0,0 
i0,0 
i0,0 
10,0 
10.0 
10,0 
i0,0 
1 0 , 0  
10,0 
i0,0 
10,0 
1C,O 
in.O 
1U,O 
10o0 
10.0 
10.0 
10.0 
i0.0 
i0.0 
I0,0 
i0,0 
i0.0 
I0.0 
10,0 
10,0 
10.0 
i0.0 
i0.0 
10,0 
i0,0 
i0,0 
i0.0 
I0.0 
I0.0 
I0,0 
10.0 
I0,0 
I0.0 
i0.0 
i0,0 
I0.0 
ln_n 

PAGE 

TOTAL 
CU 

0 , 0 5 0  
0 . 0 5 0  
0 . 0 5 0  
00080 
0 , 1 4 0  
0 . 2 5 0  
0 . 1 0 0  
0 . 0 9 0  
0,060 
0.120 
0,230 
0,050 
0,050 
0.050 
0.0~o 
OolO0 
0,080 
0,100 
0,150 
0 , i i 0  
0.100 
0.030 
0.040 
0.070 
0.160 
0.0S0 
0.040 
0.O30 
0.150 
0.050 
0.150 
0,0~0 
0.0~6 
0.140 
0.080 
0,080 
0,080 
0.160 
O,llO 
O,OBO 
0.150 
0,140 
0.250 
0,160 
0.610 
0.440 
0.150 
O,SqO 
0.250 
o~~50 . . . .  

O,llO 
0,0~0 
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INTEI~VAL 
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INTERVAL 
FROM - TO 

146 
147 
lq8 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
165 
164 
165 

167 
168 
169 
170 
171 
172 
175 
174 
175 
176 
1 7 7 .  
178 
17'9 
180 
18}.  
1 8 2  
185 
18L+ 
185 
186 
187 
188 
189 
190 
191- 
192 
195 

2160.0 2170.0 
2170.0 2180.0 
2180.0 2190.0 
2190.0 2200.0 
2200,0 2210,0 
2210.0 2220,0 
2220.0 2250.0 
2250.0 2240.0 
2240,0 2250.0 
2250,0 2260.0 
2260.0 2 2 7 0 . 0  
2270.0 2280.0 
2280.0 2290,0 
2290,0 2300,0 
2500.0 2510.0 
2310,0 2320,0 
2320,0 2330,0 
2330.0 2340.0 
2340.0 2550.0 
2350.0 2360.0 
2360,0 2370,0 
2370.0 2380.0 
2580,0 2590,0 
2390.0 2400.0 
2~00.0 2410.0 
2410,0 2420.0 
2 4 2 0 , 0  2430.0 
2450.0 2440.0 
2@40.0 245U.0 
2 4 5 0 , 0  2460.0 
2460.0 2 4 7 0 , 0  
2470,0 2480,0 
2480.0 2490,0 
2490.0 2500.0 
2 5 0 0 , 0  2 5 1 0 . 0  
2 5 1 0 , 0  2 5 2 0 , 0  
2 5 2 0 , 0  2 5 3 0 . 0  
2530,0 2540,0 
2540.0 2550.0 
2550,0 2560,0 
2560.0 2 5 7 0 , 0  
2 5 7 0 . 0  2 5 8 0 . 0  
2580.0 2590,0 
2 5 9 0 , 0  2 6 0 0 , 0  
2600,0 2610,0 
2610,0 2620.0 
2620.0 2630.0 
2630.0 2640.0 

. . . . .    5o.o 
265U,0 2660,0 
=2660,0 2670.0 

2680.0 

195 

197/ozo'-~z 2670,0 
I 

INTERVAL 
LENGTH 

i0,0 
i0,0 
10,0 
i0,0 
I0,0 
IO,O 
i0,0 
i0.0 
10,0 
10,0 
IO.O 
i0.0 
i0.0 
I0,0 
I0,0 
i0,0 
I0,0 
10,0 
I0,0 
19,0 
i0,0 
i0,0 
10,0 
10,0 
10.0 
10.0 
10,0 
lU.O 
i0,0 
IO,O 
i0.0 
i0.0 
I0,0 
i0,0 
IO.O 
i0.0 
I0.0 
10,0 
10.0 
i0.0 
i0,0 
i0.0 
I0.0 
IO,O 
i0.0 
IO.O 
I0,0 
10,0 
I0,0 
I0.0 
I0,0 
i0.0 

TOTAL 
CU 

0.050 
0.110 
0.110 
0.170 
0.2~0 
0.660 
0.530 
0.17C 
0.080 
0,070 
0.040 
0.070 
0.080 
0.440 
0.160 
0.110 
0,170 
0.060 
0,090 
0.060 
O.OGO 
0,140 
O,17N 
0,060 
O,OOO 
0,0#0 
0.050 
0 , 0 8 0  
0,120 
O,OSO 
0.140 
0,I00 
0.120 
0,140 
0,240 .... ~-- 
0.1 o I 
0.210 l 
0.310 
0,210 
0,250 
0,250 
o.b90 

0.090 
0,160 
0.150 
0,140 
0,ii0 
0.120 
0.440 
0.690 
0.540 
0.560 
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INTERVAL 
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199 
200 
201 
2 0 2  

203 
2O4 
2O5 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
2 2 3  
2 2 q  
225 
226 
227 
228 
229 
23O 
231 
232 
233 
234 
235 

237 
238 
239 
240 
2 . . 4 1  

2u,2 
243 
244 
245 
2_46 
247 
248 
249 
250 
251 

0 - 5  
Wl,: Wl( wk w,: ~ ww ww: w,: w,: Wl,: ~ ~ 

INTERVAL 
FROM - TO 

2690,0 2700,0 
2700,0 2710,0 
2 7 1 0 , 0  2720,0 
2 7 2 0 , 0  2 7 3 0 , 0  
2730,0 2 7 4 0 . 0  
2 7 4 0 , 0  2 7 5 0 , 0  
2 7 5 0 . 0  2 7 6 0 , 0  
2760,0 2770,0 
2 7 7 0 . 0  2 7 8 0 . 0  
2 7 8 0 . 0  2 7 7 0 . 0  
2 7 9 0 , 0  2800,0 
2800,0 2810,0 
2810,0 2820,0 
2820,0 2830.0 
2830.0 2 8 4 0 , 0  
2840.0 2 8 5 0 , 0  
2 8 5 0 . 0  2 8 6 0 , 0  
2860,0 2870,0 
2 8 7 0 , 0  2 8 8 0 , 0  
2880.0 2890,0 
2 8 9 0 . 0  2 9 0 0 . 0  
2 9 0 0 . 0  2 9 1 0 . 0  
2 9 1 0 . 0  292C.0  
2 9 2 0 , 0  2 9 3 0 , 0  
2 9 5 0 . 0  2 9 4 0 , 0  
29qO.O 2950.0 
2 9 5 0 , 0  2960,0 
2960,0 ~970,0 
2970,0 2 9 8 0 , 0  
2980,0 2990,0 
2 9 9 0 , 0  3 0 0 0 . 0  
5000.O 3010,0 
3010.0 3 0 2 0 . 0  
5020,0 3 0 3 0 . 0  
5050 .U  3040,0 
3040 ,U  3050.0 
3 0 5 0 . 0  30&O.O 
5060 .U  3070.0 
3070,0 3 0 8 0 . 0  
3 0 8 0 , 0  5090,0 
3090,0 3100,0 
5100,O 3130.0 
3110,0 3 1 2 0 . 0  
5 1 2 0 , 0  3 1 3 0 , 0  
3130,0 3140,0 
3140.0 3150,0 
3 1 5 0 . 0  31&O,O 
3160,0 3 1 7 0 . 0  
3170,0 3180,0 
3180.0 3190.0 
3190,0 3 2 0 0 , 0  
3200,0 3210,0 
3210,0 3220,0 

INTERVAL 
LENGTI4 

I0,0 
10.0 
10.0 
10.0 
10,0 
10,0 
10.0 
10.0 
10,0 
10.0 
IO.O 
10,0 
10.0 
10.0 
IO.O 
10.0 
10,0 
10.0 
10.0 
I0,0 
iO.O 
19.0 
IO.O 
i0,0 
iO.O 
IO.O 
10.0 
i0.0 
i0,0 
I0.0 
i0,0 
IO.O 
in.o 
10.0 
i0.0 
IO.O 
10.0 
10.0 
I0.0 
iO.O 
10.0 
IO,O 
IO.O 
i0.0 
IO,O 
IO,O 
i0.0 
IO,O 
10.0 
IO.O 
IO,O 
10,0 
10 ,0  

PAGE 5 OF 

TOTAL 
CU 

T I 
i 

/ ~ - ,7,. " / ' f  

0,550 

0,150 
0,330 
0,~20 
0.400  1 9 ~ ' - o  L 
0.240 
0.690 
0 . 8 7 0  
0 . 6 ~ 0  
0 . 2 5 0  
0.180 
0,250 
o .44o 
0 . 5 5 0  
O.qO0 ! 
0 . 5 5 0  
1.430 
0,920 
0 .700  
O,65U 
U,~69 
0.930 
0.800 
1.570 
1.051~ 
1 , 5 7 0  
1 . 2 4 n  
1,42~ 
1.47n 
1.16~ 
0 . 9 4 0  
0.630 
0,540 
1.169 
1,460 ~ o ' - /  so  
1.450 
1 , 0 0 0  
1,440 
1.86 - 
1.160 

1,760 
1.410 
1,74C 
1.740 
1,500 
1.360 i 
1.210 
2 . 0 5 0  i 
1,460 i 
2 , 4 7 0  
1 ,660  
2,430 



) 

) 

. j . j  

f /  
Z , 

INTERVAL 
NUNBER 

252 
253 
25q- 
255 
256 
2.57 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
27~ 
279 
280 
281 
282 
283 
28q 
285 
286 
287 
288 
289 
290 
291 
292 
295 
29q 
295 

3~6o' 

0 - 5  

INTERVAL 
FROM - TO 

INTERVAL 
LENGTH 

5 2 2 0 , 0  5 2 3 0 , 0  
3 2 3 0 , 0  3 2 ~ 0 , 0  
3 2 4 0 . 0  3 2 5 0 , 0  
5 2 5 0 . 0  3 2 6 0 , 0  
3 2 6 0 , 0  3 2 7 0 . 0  
5270.0 3280.0 
3 2 6 0 . 0  3 2 9 0 , 0  
5290,0 3300,0 
3300,0 3310.0 
3310,0 3320,0 
3320.0 3330,0 
3330,0 33~U,0 
3 3 q 0 , 0  3350.0 
3350,0 3360.0 
5 3 6 0 , 0  3370,0 
5370,0 3380,0 
3380.0 3390.0 
3390t0 3400,0 
5400,0 5410.0 
3410o0 3420,0 
5 4 2 0 ° 0  3~30,0 
343D,0 3~40,0 
~ @ 0 , 0  3450,0 
3 4 5 0 . 0  3 ~ 6 0 . 0  
3460.0 5476.0 
3qTO.O 34~0,0 
3qBO,O 3~9U.0 
3q90,0 3 5 0 0 . 0  
3500,0 3510,0 
3510,Q 3 5 2 0 . 0  
352U.0  3530,0 
5530.0 35~0,0 
3 5 4 0 . 0  3 5 5 0 . 0  
5550.0 3560,0 
3 5 6 0 . 0  3570.0 
5570.0 3580,0 
5580.0 3590-0 
3 5 9 0 . 0  360.0.0 
5600.0 3610,0 
3 6 1 0 . 0  5620,0 
3 6 2 0 . 0  3630,0 
5630,0 3640,0 
3640.0 3650,0 
3 6 5 0 , 0  3 6 6 1 , 0  

10,0 
10,0 
i0,0 
i0,0 
10.0 
i0.0 
I0.0 
I0,0 
i0,0 
i0,0 
i0.0 
I0.0 
I0.0 
i0.0 
I0.0 
10.0 
I0.0 
IO,O 
I0.0 
lO.O 
lO,O 
I0,0 
IOoO 
I0,0 
I0.0 
IO,O 
i0.0 
10,0 
I0.0 
]O,O 
10,0 
i0.0 
lO.C 
i0,0 
i0.0 
lO,O 
i0o0 
i0.0 
I0,0 
i0,0 
IO,O 
IO.O 
i0,0 
i i , 0  

PAGE 6 OF 

TOTAL 
CU 

5.90[) 
1.780 
1.400 
1,330 
2,180 
1.210 
0.700 
1,220 

._.v !__,.36c 
0.580 
1,570 
0.51C 
0 , 3 9 0  
1,14~ 
0o510  
0.500 ',/ 
0  YO- . . . .  . . . . . . . . . . .  

0 . 1 ~ 0  
0.370 
0 , 7 4 0  ~ o ' -  o , ~ /  
0 . 2 6 0  
0.380 
0°24f l  
0 . 2 4 0  
0.130 / ; 
1~060 
0,5~0 
0.i~0 
0 . 2 6 0  
0.520 
1,160 
0,510 / s o ' - o .  &~ 
1.080 
0 . 9 8 0  
0.830 
0.700 

........ 0 . 2 9 0  
0,660 .~ 
o ;450 ,,, 
0.440 
0 . 2 8 n  x l ' - O  ~f  ' "  

0.480 i 
0 . 3 4 0  I 
0 , 5  0 0 ;:L .... 

END OF LOGO,-5 
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i •  

LATITUDE 

DEPARTURE 

D-8 
************ 

635267,12 ELEVATION 

~06302,06 DEPTH TO BEDROCK 

TOTAL DRILLED DISTANCE ~702,00 

% 
9 

DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
OISTANCE TO 
DISTANCE TO 
DISTANCE TO 

STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 
STATION 

INTERVAL 
NUMBER 

MAGNETI~ DECLINATION 14. 
0.00 BEARING 0.00 

500,00 BEARING @9.00 
I000.00 BEARING 49,00 
1500.,00 BEARING ~4,00 
2000,00 BEARING 38,00 
2500,00 BEARING 31,00 
3000,00 BEARING 22,00 
3150,00 BEARING 17,00 
3?02,00 BEARING 9,00 

O0 

INTERVAL INTERVAL 
FRd~ - TO LENGTH 

3 

: "F  . . . .  i 

- -T  

L . . . .  

1 

3 
u, 
5 
6 
7 
8 
9 

10 
11 
12 
15 

15 

17 
18 
19 
20 
21 
22 
23 
2~ 
25 

27 
28 
29 
30 
31 

33 

36 

0,0 8,0 
8.0 20°0 

20.0 ~0.0 
~O,O 50.0 
50,0 &O,O 
60,0 150,0 

150,0 240°0 
2qO,O 330,0 
330.0 420.0 
420,0 510,0 
510,0 600,0 
&O0,O ~90,0 
690 .0  780,0 
780,0 870.0 
870.0 960.0 
960,0 1050,0 

1050.0 iI~0,0 
11~0,0 1230,0 
1250,0 1320,0 
1320,0 1410,0 
I~10,0 1500,0 
1500,0 !590,0 
1590,0 1680,0 
1680.0 1770.0 
1770,0 I8&O,O 
1860,0 1950,0 
1950.0 1960.0 
1960,0 1970,0 
1970,0 1980,0 
1980,0 1990o0 
1990,0 2000,0 
2000.U 2010,0 
2010,U 2020.0 
2020,0 2 0 3 0 . 0  
2030,U 20~0,0 
2040,0 2050.0 

OoO 
12.0 
20,0 
10.0 
10,0 
90,0 
90,0 
90,0 
90.0 
90,0 
9u.o 
90,0 
90,0 
90°0 
90,0 
90.0 
90,0 
90,0 
90,0 
90,0 
90,0 
90,0 
90.0 
90,0 
90,0 
90.0 
10,0 
I0,0 
10,0 
10,0 
10.0 
10,0 
I0,0 
10.0 
10 ,0  
10,0 

PAGE 1 OF 

@512,00 

0 .00  

INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 
INCLINATION 

TOTAL 
CU 

0,000 
0,040 
0,040 
0.030 

0,050 
0,050 
0,090 
0 , 0 7 0  
0.060 
0,0~0 
0,0~0 
0.030 
0.030 
0,0~0 

- 9 0 , 0 0  
- B 8 , 0 0 .  
- 8 8 , 0 0  
- 8 6 , 0 0  
- 8 3 , 0 0  
" 8 2 , 0 0  
"81 .00  
-81 .00  
-79.00 



-• rf =~ • • ~ .  

@ 

) 

. . . .  L 

INTERVAL 
NUMBER 

38 
39 
#0 
(+I 
42 
43 
44 
45 
46 
47 
46 
49 
50 
51 
52 
53 
5(+ 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
75 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

85 
86 
87 " 
88 
89 
90 

U-8 

INTERVAL 
FROM - TO 

INTERVAL 
LENGTH 

2060.0  2070.0  
2070.0  2080,0  
2080.0  2090 ,0  
2090 ,0  2100 ,0  
2100,0 2110,0 
2110,0 2120,0 
2120,0  2130.0  
2130.0 2140.0 
2140,0 2150.0 
2150,0 2160,0 
2160,0 2170,0 
2170,0  2180 ,0  
2180 ,0  2190.0 
2190,0  2200 ,0  
2200,0  2210 ,0  
2210 ,0  2220 ,0  
2220 ,0  2230 ,0  
2230 ,0  2240 ,0  
2240 ,0  2250 ,0  
2250°0 2260.0  
2260.0 2270.0 
2270,0  22S0,0 
2280,0  2290,0  
2290.0  2300.0 
2300,0' 2310,0 
2310,0 2320,0 
2320,0 2330,0 
2330,0 23~0,0 
231~0,0 2350,0 
2350,0 2360,0 
2360.0 2370,0 
2370.0  23S0.0 
2380,0 2390,0 
2390,0 2400,0 
2@00,0 2~I0,0 
2410.0  2420,0  
2~20.0 2430,0 
2430,0 24~0,0 
2~40,0  2~50,0  
2q50,0  2460,0  
2460,0 2~70.0  
2470,0  2480,0 
2480,0  2490 .0  
2490.0 2500,0  
2500 ,0  2510,0 
2510,0  2520,0 
2520,0  2530,0  
2550,0  2540 ,0  
25(+0.0 2550 .0  
2550 .0  2560,0 
2560,0 2570,0 
2570.0  2560,0  
2580,0  2590,0  

10.0 
i0,0 
10,0 
10,0 
10,0 
10,0 
I0,0 
iu,O 
10,0 
10,0 
i0,0 
I0,0 
10,0 
10,0 
i0,0 
10,0 
10,0 
10,0 
i0,0 
10.0 
10,0 
i0.0 
i0,0 
10,0 
10,0 
I0.0 
10,0 
10.0 
10,0 
I0,0 
I0,0 
10,0 
10.0 
i0,0 
i0,0 
i0,0 
i0,0 
10,0 
10,0 
I0,0 
10,0 
10,0 
I0,0 
10.0 
10,0 
10,0 
I0,0 
I0,0 
10,0 
10,0 
i0,0 
10,0 
10,0 

TOTAL 
CU 

0,030 
0,030 
0,030 
0,110 
0,100 
0,0~0 
0.0~0 
0 , i i 0  
0.050 
0,@20 
0,050 
0,200 
0,060 
0,070 
0,060  
0,100 
0.050 
0,050 
0 . 0 4 0  
0 ,220 
0.05C 
0.150 
0,320 
0.140 
0.10C 
0,040 
0.190 
0.050 
0,050 
0.120 
0.040 
0,060 
0.040 
0.040 
0,0~0 
0.080 
0.130 
0,Ii0 
0,090 
0,060 
0,040 
0,070 
0,060 
0,170 
o,2(+o 
0.370 
0 ,380 

-0,090 
0,360 
0,170 
0,200 
0.140 
0.i00 

PAGE 

? 
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@ 

% 

0 

t 

J" 

U-8 

INTERVAL 
NUMBER 

INTERVAL 
FRO~ - TO 

INTERVAL 
LENGTH 

91 
92 
93 
9~ 
95 
96 
97 
98 
99 

I00 
101 
102 
103 

105 
106 
107 
108 
109 
Ii0 
111 
112 
113 
11~ 
115 
1!6 
117 
118 
1!9 
120 
121 

2 5 9 0 . 0  2 6 0 0 , 0  
2 6 0 0 , 0  2 6 1 0 , 0  
2 6 1 0 , 0  2 6 2 0 , 0  
2 6 2 0 e 0  2 6 3 0 , 0  
2 6 3 0 , 0  2 6 4 0 , 0  
2640,0 2 6 5 0 , 0  
2650,0 2660,0 
2660,0 2670,0 
2670,0 2680,0 
2680.0 2 6 9 0 , 0  
2 6 9 0 , 0  2 7 0 0 . 0  
2700,0 2710.0 
2710,0 2720,0 
2720,0 2 7 ~ 0 , 0  
2 7 3 0 . 0  2 7 ~ 0 , 0  
2 7 ~ 0 , 0  2 7 5 0 , 0  
2750,0 2760,0 
2 7 6 0 , 0  2 7 7 0 , 0  
2770.0 2780.0 
2780~0 2790,0 
2790,0 2800.0 
2800,0 2~I0.0 
2810,0 2~0,0 
2820,0 2~30,0 
2830.0 2~0,0 
2840.0 2850,0 

A 2850.0 2~60,0 
2860.0 2 8 7 0 , 0  
2B?O.O 2880.0 
2880,0 2890,0 
2890,0 2900,0 

122 . 2900,0 
123~3~'-o.~o 2910.0 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 

135 
136 
137 
138 

_ 139 
140 

...... 141 
142 
193 

2920.0 
2930.0 
2940.0 
2950,0 
2960,0 
2970,0 
2980,0 
2990,0 
3000,0 
3010,0 
3020.0 
3 0 3 0 , 0  
3040.0 
3 0 5 0 , 0  
3 0 6 0 , 0  
3 0 7 0 , U  
3080,0 
3090,0 
3100,0 
3110eO 

2910.0 
2920.0 
2930.0 
2940,0 
2950,0 
2960.0 
2970,0 
2980,0 
2990,0 
3000,0 
3010,0 
3020,0 
3030,0 
30~0,0 
3050.0 
3 0 6 0 , 0  
3070,0 
3080,0 
3 0 9 0 . 0  
3100,0 
3110,0 
3120.0 

IU,0 
I0,0 
10 ,0  
I0,0 
I0,0 
i0.0 
10.0 
I0,0 
I0.0 
10,0 
I0,0 
i0.0 
i0,0 
I0o0 
10,0 
10.0 
i0.0 
i0,0 
lu,O 
10,0 
10.0 
i0.0 
I0,0 
10,0 
i0,0 
i0,0 
I0,0 
10,0 
I0.0 
10 ,0  
i0.0 
10.0 
I0.0 
i0,0 
I0.0 
i0.0 
I0.0 
I0,0 
I0,0 
I0,0 
10o0 
I0.0 
10,0 
I0,0 
i0.0 
i0,0 
i0,0 
i0,0 
10,0 
I0,0 
10,0 
I0,0 
I0,0 

PAGE 3 OF 

TOTAL 
CU 

0.070 
0.130 
0.120 
0.130 
0,140 
O,OBO 
0.200 
0,070 
0,090 
0.250 
0,330 
0.080 
0,2~0 
O.~OO 
0,380 
0.~20 
0.190 
0.520 1 7 o ' - ~ . 3 ~  / 
0.880 
0.160 
0.~0 
0.140 
0,200 
0,090 
0.210 
0.480 ~(_ 
o761~ .... 

0°780 

0.610 
0,990 ..... j/__ 
o.~oo 

O.WO0 
0.130 
0.1~0 
U.050 
0.150 
0.100 
0.060 
z~oo 
0.3~0 
O.B~O 
0,230 
0.200 
0,110 
0,380 
1,530 
0,730 
0,~o 
0.560 
0.080 
0,460 
0.170 

X 

i 

I 



% 

:3 

J 

0 

• " . ' :  

INTERVAL 
NUMBER 

1#4 
1~5 
I@6 
1~+7 
148 
149 
i50 
151 
152 
153 

155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
i68 
!69 
170 - 

171 
172 
173 
17@ 
175 
176 
177 
178 
179 
180 

182 
183 

185 
186 
187 
188 
189 
190 
191 
192 

195 

D-8 

INTEMVAL 
FROM. - TO 

INTERVAL 
LENGTH 

3120.0 3130.0 
3130.0 31@0.0 
31@0.0 3150.0 
3150.0 3160,0 
3160,0 3170,0 
3170,0 3180,0 
3180,0 3190.0 
3190,0 3200,0  
3200,0  3210,0 
3210,0  3220,0  
3220.0  3230,0  
3230,0 3240,0 
3240,0  3250.0  
3250,0 3260.0  
3260,0 3270.0  
3270,0 3280,0  
3280.0 3290.0 
3290.0 5300,0 
3300,0 5310o0 
3310,0 3320,0 
3320,0 3330.0 
3330,0 3340,0 
33#0.0 3350,0 
3350,0 3360,0 
3360.0  3370,0 
~370.0 3380,0 
33B0,0 3390,0 
3390,0 3400,0 
3400.0 3410,0 
~410.0 3420,0 
3420.0 3430.0 
3430.0 3440,0 
3440.0 3~50.0 
3450,0 3~60,0 
3~60.0 3@70,0 
3#70.0 3480,0 
~480,0 3~90.0 
3490,0 3500,0 
3500,0  3510,0 
3510,0 3520,0 
3520,0 3530,0  
3530,0  35@0.0 
35@0,0 3550,0  
3550.0 3560,0 
3560,0 3570,0  
3570,0 3580,0 
35B0,0 3590,0 
3590.0 3600,0  
3600.0 3610.0 
3610,0  3620 ,0  
3620,0  3630,0  
3630,0 36@0,0 
3640.0  3650.0  

I0.0 
10.0 
i0.0 
i0,0 
i0,0 
i0.0 
lu.o 
i0,0 
10.0 
i0.0 
I0.0 
i0,0 
i0.0 
i0.0 
i0.0 
I0.0 
10.0 
i0.0 
10.0 
10.0 
10.0 
10.0 
I0.0 
I0°0 
i0.0 
I0.0 
i0.0 
i0,0 
i0.0 
i0.0 
I0.0 
i0.0 
I0.0 
I0.0 
i0,0 
10.0 
i0.0 
i0,0 
!0.0 
i0,0 
i0.0 
I0.0 
i0,0 
i0.0 
I0,0 
i0,0 
I0.0 
I0.0 
I0.0 
10,0 
I0o0 

i0,0 
i0,0 

.f 
? 

/ 

/ ~ . ; ' , ~ :  ~ , .~c" r ,  

PA6E 4 OF 

TOTAL 
CU 

0,090 J 
0 ,390 I 
0.320 11o'-- ~.~0 
0,380 J 
0,34D I 
0 ,360 ~ 

0°380 J 
0,450 i 
0.350 
0,500 i 
1,190 /~'-o,73 
0,190 I 
0.880 i 
0,690 J 
0.740 ~I 
0.230 ....... k- 
0.~00 
0.350 
0,200 

0.210 
0.400 
0.370 
0.150 
0.2~0 
0.170 
0.220 
0,120 
0.270 
0.100 

0.2B0 
0.150 
0.210 
0.520 
0.340 

t 

0,#36 ~/~ -~ .2 /  
0,610 
0,290 
0.270 
0.190 
0.350 
0,230 
0.350 
0.460 
0.670 
0,190 
0.600 
0.370 
0,150 
0,120 
0.130 

/ 



0 

END OF LOGD-8 

INTERVAL 
NUMBER 

197 
198 
199 
200 
201 

D-8 

INTERVAL 
FROM TO 

5 6 5 0 , 0  3660 ,0  
5 6 6 0 , 0  5670 ,0  
3 6 7 0 , 0  5 6 8 0 , 0  
3 6 8 0 , 0  3690 ,0  
3690.0 5702 ,0  

INTERVAL 
LENGTH 

10 .0  
10 .0  
lu,O 
10 .0  
12 ,0  

PAGE 

TOTAL 
CU 

0.130 
1,500 
0,230 
0 ,370  y 
0.190 

5 OF 

0 

i 

0 

- 5 - _  . _ 

-- . - ~ ~  ...... ~ . 

r 



0 

@ 

0 

0 

0 

0 

D 

U - I 3  

LATITUDE 6 3 5 9 2 1 . 1 2  ELEVATION 

DEPARTURE @05898,06 DEPTH TO BEDROCK 

TOTAL DRILLED DISTANCE- 3156,00 

DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 
DISTANCE TO 

MAGNETIC DECLINATION I~.00 
STATION 0.00 BEARING 0.00 
STATION 4 9 0 . 0 0  BEARING 110.00 
STATION 9 1 0 . 0 0  BEARING II0.00 
STATION 1960.00 BEARING i08.00 
STATION 2@50.00 BEARING 93.00 
STATION 2940.00 BEARING 9@.00 
STATION 3000.00 ~EARING 83.00 
STATION 3100.00 BEARING 182.00 
STATION 3156.00 BEARING 182.00 

INTERVAL 
NUMBER 

iNTERVAL INTERVAL 
FROM - TO LENGTH 

1 
2 
3 
@ 
5 
6 
7 
8 
9 

.i0 
11 
12 
13 

15 
16 
17 
18 
19 
20 
21 
22 
23 
2~ 
25 
2& 
27 
28 
29 
3O 
31 
32 
33 
34 
35 
56 

0.0 190.0 190.0 
190.0 200.0 i0.0 
200.0 210.0 i0.0 
210.0 220.0 10,0 
220.0 230.0 10.0 
230.0 2~0.0 lO.O 
240.0 250.0 10.0 
250.0 2&OoO 10.0 
260.0 270,0 10.0 
270.0 280.0 l g .O  
280.0 290.0 I0.0 
290.0 300,0 i0.0 
300.0 310.0 10.0 
310.0 320.0 i0,0 
320.0 330.0 10.0 
330.0 3~0.0 I0,0 
3~0,0 350.0 i0.0 
350.0 360,0 10.0 
360.0 370.0 I0.0 
370.0 380.0 10.0 
380.0 390.0 i0.0 
390,0 @00.0 i0.0 
@00.0 ~10.0 10.0 
~i0,0 @20,0 IO,O 
420.0 830,0  10.0  
830.0 ~@0.0 i0.0 
@@0.0 ~50,0 10,0 
@50.0 @&O,O I0,0 
~60.0 ~70.0 I0.0 
470,0  @80.0 10.0 
480,0 @90.0 10,0 
490,0  500,0  10 ,0  
500,0 510,0 10,0 
510.0 520,0 i0,0 
520,0 530,0 10,0 
550,0  540 ,0  10 ,0  

PAGE 

@~96,00 

0.00 

i OF 

INCLINATION -90.00 
INCLINATION -89.00 
INCLINATION -87.00 
INCLINATION -83.00 
INCLINATION -83.00 
INCLINATION - 8 3 . 0 0  
INCLINATION -83.00 
INCLINATION -85.00 
INCLINATION - 8 5 . 0 0  

TOTAL 
CU 

0,0~0 
0.050 
0.060 
0.060 
0,060 
0,030 
0.030 
0.030 
0.0~0 
0.020 
0.060 
0.0@0 
0.040 
0.050 
0,040 
0.160 
0.120 
0.080 
0,100 
0,070 
0.050 
0.040 
0 , 0 3 0  
0,030 
0.030 
0.030 
0,080 
0.030 
0.0~0 
0,080 
0,080 
0.060 
0,050 
0,0~0 
0,040 
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INTERVAL 
NUMBER 

38 
39 
40 
41 
;2  
53 
44 
45 
46 

48 
49 
50 
51 
52 
53 

55 
56 
57 
58 
59 
60 
61 
62 
63 
6@ 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
63 
84 
85 
86 
87 
88 
89 
9O 

INTERVAL 
FROM - TO 

INTERVAL 
LENGTH 

550,0  560,0  lO.O 
560,0 570.0 10.0  
570.0  580.0 10.0 
580,0  590,0 10,0 
590.0 600,0 10,0  
&00.0 610.0 I0.0 
610,0 620,0  10.0 
620.0 630,0  I0.0 
630.0 640.0 10.0  
6@0.0 650.0 10.0 
650.0  660,0  i0.0 
660.0 670.0 10.0 
670,0  680.0 10,0  
680 ,0  690.0 10.0 
690,0  700.0 10,0 
700,0  710,0  10.0 
710,0 720,0  10,0  
720,0 730,0  10.0  
730.3 740.0 10,0  
7@0.0 750,0  10.0 
750.0 760.0 i0.0 
760.0 770,0 10.0 
770.0 780.0 i0.0 
780.0 790.0 10.0  
790.0 800,0 10.0 
800.0 810.0 I0.0 
810.0 820.0 I0.0 
820.0 830.0 i0.0 
330.0 840.0 i0.0 
840.0 850.0 i0.0 
850,0 860,0 10.0 
860.0 870.0 i0,0 
870.0 880.0 i0.0 
880.0 890.0 I0.0 
890.0 900.0 i0,0 
900.0 910.0 i0.0 
910.0 920,0  i0.0 
920.0 930.0 I0.0 
930.0 940.0 I0.0 
9~0.0 950.0 10.0 
950,0  960.0 i0.0 
960.0 970.0 10.0 
970,0  980.0 10,0  
980,0  990,0 I0,0 
990,0  1000,0  i0.0 

lO00.U 1010.0  10,0  
I010.U 1020.0 I0.0 
1020.U 1030,0  10 .0  
1050.O 1040,0 I0,0 
lO~O.U 1050,0 10.0 
1050,0 i060,0 I0,0 
1060.0  1070,0 10,0  
1070,0 I 0 8 0 , 0  I0,0 

TOTAL 
CU 

0,030 
0.020 
0.020 
0,090 
0,050 
0,060 
0.0@0 
0,040 
0 .050 
0.050 
0.050 
0 .050 
0.020 
0.050 
0.030 
0,020 
0.030 
0.040 
0°030 
0.020 
0.020 
0.030 
0.020 
0.020 
0.050 
0.020 
0.020 
0.030 
0.030 
0.040 
0.080 
0.070 
0.020 
0.050 
0.060 
0,030 
0.020 
0.020 
0,030 
0,050 
0.060 
0.060 
0.070 
0.080 
0.060 
0.060 
0.060 
0.140 
0.090 
0,050 
0,050 
0.0@0 
0.060 
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• INTERVAL 
NUMBER 

91 
92 
9S 

94 
95 
96 
97 
98 
99 

100 
i01 
102 
lOS 
10~ 
105 
lO& 
107 
108 
109 
110 
111 
1!2 
113 
114 
115 
116 
117 
i18 
119 
120 
121 
1-22 
123 
12~ 
125 
126 
127 
128 
129 
130 
131 
132 

- 133 
134 
IS5 

• 139 
• 140 

141 

142 

0-13 

INTERVAL 
FROM - TO 

INTERVAL 
LENGTH 

1080,U 1090,0 
1090,0 1100,0 
1100,0 1110,0 
1110,0 1120,0 
1120,0 1130,0 
1130,0 1140,0 
1140,0 1!50,0 
1150,0 1160,0 
1160 ,0  1170 ,0  
1170,0 i180,0 
I180,0 ii90.0 
1190 ,0  1 2 0 0 , 0  
1200,0 !210,0 
1210,0 1220,0 
1220 ,0  !230o0  
1230,0 1240.0 
1240,0 1 2 5 0 , 0  
1250 ,0  1260 ,0  
1260.0 1270 ,0  
1270 ,0  1280 ,0  
1280,0 1290.0 
1290,0 1300.0 
1300.0 1310.0 
1310,0 1320~0 
1320,0 1330,0 
1330.0 1340.0 
1340.0 1350.0 
1350,0 1360,0 
1360 ,0  1370,0 
lS70.O 1380,0 
1380,0 1390,0 
1390,0 1395,0 
1395.0 1400,0 
1400,0 l~IC,O 
1410,0 1420,0 
1420.3 i~30,0 
14~0 ,0  1443 ,0  
1440.0 1450 ,0  
1450,0 I~60.0 
1460,0 1470,0 
1~70,0 1~80,0 
1480o0 1490,0 
1490.0 1500,0 
1500,0 1510,0 
1510,0 1520,0 
1520.0 1530.0 
1550.0 1540.0 
1540,0 1550.0 
1550,0 1560,0 
1560,0 1570,0 
1 5 7 0 , 0  15RO,O 
1580,0 1590,0 
1 5 9 0 , 0  1 6 0 0 , 0  

10,0 
i0,0 
i0,0 
10.0 
I0,0 
10o0 
i0.0 
10,0 
10,0 
i0.0 
10.0 
I0.0 
i0,0 
10,0 
10o0 
10 ,0  
i0,0 
I0o0 
i0,0 
i0.0 
10,0 
I0.0 
i0.0 
10.0 
10,0 
lO.C 
i0.0 
I0.0 
i0.0 
10.0 
i0,0 
5.0 
5,0 

i0,0 
I0,0 
10,0 
i0,0 
i0,0 
I0,0 
10,0 
10,0 
I0,0 
I0,0 
I0,0 
10,0 
I0.0 
10 ,0  
1 0 , 0  
10,0 
I0,0 
10,0 
lO.O 
1 0 , 0  

PAGE 3 OF 

TOTAL 
CU 

0.060 
0.060 
0,180 
0.160 
0,140 
0,220 T 
0,200 
0 ,220  ~ ' -  o , ~  
0.2~0 i 
0 . 2 2 o  

0,130 
0,130 
0,i00 
0.120 
0.040 
0 , 0 6 0  
0.050 
0,040 
0.040 
0.030 
0 .050  
0 .0~0 
0,060 
0,040 
0.040 
0.070 
0.080 
0,080 
0,030 
0 ,050  

0,060 
0,120 
0,180 
0,080 
0,080 
0,100 
0 ,060  
0,050 
0,0~0 .~ 
0,090 
0.120 
0,070 
0,050 
0,070 
0,060 
0,030 
0,180 
0,040 
0,040 
0,030 
0 ,040  
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© 
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D 
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INTERVAL 
NUMBER 

I~4. 
145 

14.7 
i#8 

150 
151 
152 
155 
15# 
155 
156 
157 
158 
159 
160 
161 
162 
165 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174. 
175 
i76 
177 
178 
179 

180 
181 
182 
185 

lS5 
186 
187 
188 
189 
190 
191 
192 
195 
184 
195 
196 

0 - 1 3  

INTERVAL 
FROM - TO 

1600,0 1610,0 
1610.0 1620.0 
1620.0 1630.0 
1630,0 1640,0 
16~0,0 1650.0 
1650,0 1660.0 
1660.0 1670,0 
1670.0 1680.0 
1680,0 1690.0 
1690.0 1700.0 
1700,0 1710.0 
1710,0 1720,0 
1720,0 1730,0 
1750,0 1740,0 
17~0.0 1750.0 
1750,0 1760,0 
1760.0 1770.0 
1770,0 1780,0 
1780.0 1790,0 
1790.0 1800,0 
1800,0 la!0,0 
1810.0 1820,0 
1820,0 1830.0 
1850,0 18~0.0 
1840.0 1850,0 
1850,0 1860.0 
1860,0 1870=0 
1870.0 1880.0 
1880,0 1890,0 
1890.0 1900,0 
1900.0 1910,0 
1910.0 1920,0 
1920.0 1930,0 
1930,0 194.0,0 
1940.0 1950.0 
1950.0 1960.0 
1960.0 1970.0 
1970,0 1980,0 
1980,0 1990,0 
1990,0 2000,0 
2000,0 2010.0 
2010.U 2020.0 
2020.0 2030.0 
2030,0 20~0,0 
2040,U 2050,0 
2050.0 2060,0 
2060.U 2070.0 
2070.U 2080.0 
2080,0 2090,0 
2090,0 2100.0 
2100,0 2110.0 
2110.0 2120.0 
2120,0 2130,0 

INTERVAL 
LENGTH 

i0.0 
i0,0 
10.0 
i0,0 
10.0 
10.0 
10.0 
I0.0 
i0.0 
I0,0 
i0,0 
i0,0 
10.0 
I0,0 
i0,0 
I0.0 
I0,0 
I0,0 
10.0 
i0.0 
10,0 
i 0 . 0  

I 0 . 0  
i0.0 
i0,0 
iO.O 
I0,0 
I0,0 
!0,0 
I0,0 
10,0 
i0,0 
10,0 
i0,0 
i0,0 
10.0 
i0.0 
lu.O 
10,0 
10,0 
10,0 
i0,0 
i0.0 
I0,0 
10.0 
i0,0 
10.0 
10,0 
I0,0 
I0.0 
I0.0 
i0,0 
i0,0 

TOTAL 
CU 

0,060 
0,050 
0.030 
0.050 
0.150 
0.070 
0.120 
0.110 
0,090 
0.I~0 
0,4.30 
0,880 
0,190 
0.080 
0.120 
0,0~0 
0,090 
0.090 
0.080 
0.080 
0,120 
0,070 
0.II0 
0.160 
0,ii0 
0.220 
0,0~0 
0.060 
0.220 
0.560 
0.300 
0.230 
1,330 
0,910 
0.380 
0,620 
0,150 
0.830 
0,130 
0.150 
0.0~0 
0,060 
0,900 
0,200 
0,~90 
0,230 
0.150 
0.640 
0,080 
0,070 
0.200 
0.140 
0,120 
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INTERVAL 
NUMBER 

197 
198 
199 
200 
201 
202 
205 
204 
205 
206 
207 
2O8 
209 
210 
211 
212 
213 
214 
215 

217 

219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
23O 
231 
2~2 
233 
234 
255 
2~6 
237 
238 
239 
240 
291 
242 
245 
24~ 
245 
246 
247 
248  
2@9 

0-13 

INTEffVAL 
FROM - TO 

INTERVAL 
LENGTH 

f 

2150.0 2140,0 
2140.0 2150.0 
2150,0 2 ! 6 0 , 0  
2160,0 2170,0 
2170,0 2180,0 
2180,0 2190,0 
2190,0 2200,0 
2200.0 2210,0 
2210,0 2220,0 
2220,0 2250.0 
2250.0 22@0.0 
2240.0 2250.0 
2250,0 2260.0 
2260.0 2270.0 
2270.0 2280.0 
2280,0 2290.0 
2290.0 2300.0 
2300,0 2310,0 
2310.0 2320,0 
2320.0 2330.0 
2350,0 23~0,0 
23~0,0 2350,0 
2350,0 2'360.0 
2360.0 2370.0 
2370.0 23e0.0 
2380.0 2390.0 
2390.0 2~00.0 
2400.0 2410.0 
2~i0,0 2420.0 
2420.0 2430.0 
2430,0 2440,0 
24@0.0 2450,0 
2450,0 24&O.n 
2460,0 2470,0 
2470,0 2480.0 
2@80,0 2490,0 
2490.0 2500.0 
2500.0 2510.0 
2510,0 2520,0 
2520,0 2530,0 
2550.0 259.0.0 
2540.0 2550,0 
2550.0 2560.0 
2560,0 2570,0 
2570.0 2580.0 
2580.0 2590.0 
2590.0 2&O0.O 
2600.0 2610.0 
2610.0 2620,0 
2620,0 2630,0 
2630.0 26~0.0 
2&40.0 2650,0 
2650,0 2660,0 

10.0 
10.0 
10,0 
10,0 
10,0 
1 0 . 0  
10,0 
10,0 
10,0 
10.0 
I0.0 
I0.0 
I0.0 
10.0 
I0.0 
10.0 
I0.0 
I0.0 
i0,0 
I0.0 
10.0 
10,0 
10,0 
iO.O 
lO.O 
10.0 
i0.0 
10,0 
10.0 
I0.0 
10,0 
i0.0 
i0,0 
10,0 
I0.0 
i0.0 
I0,0 
IO.O 
I0.0 
10.0 
10o0 
10.0 
10,0 
10,0 
I0.0 
i0,0 
10.0 
I0.0 
i0,0 
10,0 
i0,0 
i0.0 
10,0 

PAGE 5 OF 

TOTAL 
CU 

0,130 
0,050 
0,110 
0,070 
0,1@0 
0.200 
0.210 
0.230 
0.460 
0.23O 
0.210 
0.120 
0,160 
0,120 
0,130 
0.230 
0.210 
0,200 
0.130 
0.110 
0.180 
0,090 
0,410 
0,220 
0.610 
0.090 
0,230 
0.28O 
0.280 
0.480 
0.640 
0,180 
O.lOO 
0,220 
O,lOO 
0,080 
0.3@0 
0.180 
0.300 
0.180 
0=580 
0,880 
0,9.50 
0,200 
0.130 
0,210 
0.370 
0.150 
0,100 
0,160 
0,170 
0,140 
0,~90 

! 

f 

i 
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@ 
END OF LOGD-15 

INTERVAL 
NUMBER 

25O 
251 
252  
253 
25=+ 
255 
256 
257 
258 
259 
260 
261 
262 
263 

,~ ~ :3 _=-0 =, C 0.=3o 

266 
267 
268 
269 
270 
27.1 
272 
273 
27 u, 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
2~9 ! 
290 
291 
292 . i 
2 9 3  i 

1 29~, ! 
295 j 
296 I t 
297 i 
298 ~/ 
299 

D'13 

INTERVAL 
FRO~ - TO 

INTERVAL 
LENGTH 

2660,0 2670,0 
2670,0 2680,0 
2680,0 2690,0 
2690,0 2700,0 
2700,0  2710 ,0  
2710 .0  2720,0  
2720 ,0  2730,0  
2730 .0  2740 .0  
2740 ,0  2750 ,0  
2750 ,0  2760,0  
2760 ,0  2770 .0  
2770,0  27@0,0 
2780 ,0  2790 ,0  
2790 ,0  2800,0 
2800,0 2810,0  
2810.0 2820,0  
2820 .0  2850 ,0  
2830 .0  28=+0,0 
2840 .0  2850°0 
2850.0 2860.0 
2860.0 2870.0 
2870.0 2880.0  
2880.0 2~90.0 
2890.0 2900.0 
2900.0  2910 .0  
2910.0 2920.0 
2920.0 2930.0 
2930,0  29~0.0  
29~0,0  2950,0 
2950,0  2960 .0  
2960.0 2970,0 
2970,0  2980,0  
29~0,0 2990.0 
2990.0  3000 ,0  
3000,U 3010 ,0  
3010.0 3020.0  
3020 .0  3030 ,0  
3030,U 3040°0 
3040,0  3050 ,0  
3050 ,0  50~0.0 
3060.0  3070 .0  
3070,U 3080.0 
3080,0 3090°0 
3090 ,0  3100 ,0  
5100,0 3110,0 
3110,0 3120,0 
3120.0 3130.0  
3130 .0  51=+0.0 
3140,0  5150 ,0  
3150,0 3156,0 

10,0 
10,0 
I0,0 
i0,0 
I0.0 
10,0 
10.0 
10.0 
10,0 
10,0 
10.0 
I0,0 
10,0 
10,0 
10,0 
10,0 
10,0 
10,0  
10.0 
i0.0 
10.0 
i0,0 
I0.0 
10.0 
10.0 
I0.0 
10,0 
10.0 
10.0 
i0,0 
10,0 
10,0 
10,0 
10.0 
10,0 
10.0 
I 0 , 0  
i0,0 
10.0 
10.0 
10.0 
I0,0 
i0,0 
I0,0 
I0,0 
i0,0 
i0,0 
I0.0 
I0,0 
6,0 

PAGE 6 OF 

TOTAL 
CU 

i 0 ,530 
• 0 , 4 9 0  

: o - o ~ o 0 , 1 9 0  
i 0,280 
, 0,=+00 

0 ,160 
0 .330 
0 .280 
0 .970 
0,380 
0,540 6o'-o.S~ / 
0,=+00 
0,690 I 
0,560 

0,2~0 ] 
0.1S0 
0.300 
0.230 
0,110 
0,220 
0,280 
0.220 
0.550 
0.330 2 3 o ' -  ~ 2~ / 
0.410 
0.25O 
0,200 
0,330 
0.350 
0,130 
0,3~0 
0.~50 
0,350 
0.310 
0.160 
o.27o j 
0,160 
0,130 
0.i30 
0,180 
0,190 
0,i00 
0,220 
0,150 
0.160 
0.160 
0,120 
0,120 
0,230 
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Composite plots from 1000 to 1900 feet elevations show major 

east-west alteration trends for sericitization (Fig. 12) and k-feldspath- 

ization (Fig. 13). Alteration plots also correlate with composite plots 

of copper essays, (Fig. lh) as well as surface outcrop features of struc- 

ture and alteration. Trends of alteration and bedrock geoche.mistryin- 

dicate two, possibly three, potentially open ends for future exploration. 

Consistency of alteration trends at different elevations suggests ver- 

tical structural control. 
> 

Cross sections along AD show vertical profiles of sericitization, 

(Fig. 16), and copper ~vuineralization, (Fig. 17), of s~,~tilar distribution 

and orientation. K-feldspathization shows a progressive increase with 

depth, (Fig. 15), as reported in many porphyry copper deposits. 

Subsurface alteration trends are thus delineated from x-ray dif- 

fraction analysis of drill pulps, which correlate with distribution of 

copper values. 

CONCLUSIONS 

It has been demonstrated that quantitative mineralo~j can be ~ti- 

lized in rock type identification and that monomineralic contouring 

can assist in correlating alteration anolualies with geochemical anomalies. 

!, • • h Se~mmquantitatlve x-ray measurements for sericite, k-feldspar, and 

quartz Imve been applied successfully to the geochemical exploration 

of porphyry type occurences. Zones of alteration may occur as isolated 

patches, or,'concentric halos around central cores of pneumatolytically 

altered rock, but are often interconnected structually to form elongate 

trends along faults or shear N ~ systems, within which the probability of 

ffuding ore is greater than outside of these trends. 

The distribution of alteration varies appreciably from locality 
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FIGURE 1 2  

Alte~atio~ at Copper Creek, Arizona 
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FIGURE 14 

Percent Copper D~stnL:.Jt~on 
E~'dl Hole Composites 1000-1900' Elev. 
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to locality, and within different rock types. Mineralization occurs 

mostly with sericitization or potassium silicate assemblages, and occa- 

sionally with argillic alteration. X-ray diffraction study of each 

occurrence is required along with close liaison between laboratory and 

field personnel. 

Vectorial relationships of alteration to mineralization become 

apparent after plotting and contouring of x-ray diffraction data and 

metal values from grid rock samples. 

Interpretation of alteration patterns permit refinement in pro- 

jection of mineralization and inferred reserves along trends that might 

otherwise remain undetected. 

• • _ . . ° . • 
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Preliminary Prospectus dated October 27, 1995 NO. 1 4 8 5 
This prospectus constitutes a public offering of [ttese securities on~ in those jurisdictions where they may be lawfully offered for sale and 
therein otdy by person~ permitted to sell such securities. No securities commission or similar auOzority in Canada has in any way passed upon 
the merits of the securities offered hereunder and any representation to the contrary is an offence. These securities have not been and will not 
be registered under the United States Securities Act of 1933, as amended, and, except in limited circumstances, may not be offered or sold 
within the United States or to U,S. persons. See "'Plan af  Dbtributlon". 

Initial Public Offering 

A M T  I N T E R N A T I O N A L  M I N I N G  C O R P O R A T I O N  
$ • 

• Common Shares 

* common shares (the "Common Shares") of AMT International Mining Corporation ("AMT" or the 
"Company") are being offered (the "Offering") at a price of $ * per Common Share pursuant to an 
underwriting agreement between the Company and Marleau, Lemire Securities the., First Marathon Securities 
Limited and ¥orkton Securities Inc. (the "Underwriters"), dated * ,1995, (the "Underwriting Agreement"). 
The offering price of the Common Shares was determined by negotiation between the Company and the 
Underwdtem. 

Price:  $ • per  C o m m o n  S h a r e  
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Price ta Public Underwriters' Fees 

Per commonShare  . . . . . . . . .  $ • $ • $ • 

TOTAL OFFERING . . . . . . . .  $ • $ • $ * 

Net Proceeds to tile 
Company tt)t2)t3) 

(1) As additional compensation, the Company has agreed to grant to the Underwriters non-assignable options (the "Compensation 
Options") to purchase up to an aggregate number o[ Common Share, s equal to 5% of the total number of Common Shar~ sold pursuant 
to this Offering. The Compensation Options will be exerdsable, in who!e or in part, at any time and from time to tim~, durfng the period 
commencing on the date of the closing of this Offering and ending on the date which is 24 months after the date of such closing, at an 
exereis~ price equal to the Offering price, Sev"Plan of Distribution". The Compensation Options and the Common Sharers issuable on the 
exercise thereof are also being qualified for distribution by this prospectus. 

(2) The Company has granted to the Und~rmiters non-assignable options (the "Over-Allotment Options"), exercisable up to 60 days 
following the date of closing of the Offering, ¢o purchase, at the Offering price, up to an additional I5% of the Common Shares sold 
pursuant to this Offering. solely to cover over-allotments, if any. If the Over-Allotment Options are exercised in full. the total price to the 
public of this Offering will be $ • , the Underwriters' fees will be $ • and the net proceed~ to the Company will be 
$ • . This prospectus also qualifies the distribution of the Over-Allotment Options. See "Plan of Distribution". 

(3) Before deducting expens,s of this Offering estimated to be $ • , payable by the Company, which, together with the Underwriters' 
fees, wili be paid by the Company out of its general corporate funds. 

The offering price of the Common Shares exceeds the consolidated net tangible bookvalue per Common Share as 
at ) ,1995 by $ • after giving effect to this issue, which represents a dilution factor of • %. 
See "Dilution". 

In the opinion of counsel, the Common Shares will qualify for investment under the specific statutes listed under 
"Eligibility for Investment". An investment in the Common Shares is subject to various risks. See "Risk Factors". 
There is currently no market for the Common Shares and there is no guarantee that an active trading market for 
the Common Shares will develop. 

The Underwriters, as principals, eonditionally offer the Common Shares, ,subject to prior sale, if, as and when 
issued by the Company and accepted by the Underwriters in accordance with the conditions contained in the 
Underwriting Agreement referred to under "Plan of Distribution" and subject to the approval of certain legal 
matters on behalf of  the Company by bird & Befits and on behalf of the Underwriters by Cassels Brock & 
Blackwell. 

Subscriptions for Common Shares will be received, subject to rejection or allotment in whole or in part, and the 
right is reserved to dose the subscription books at any time without notice. It is expected that definitive shar~ 
certificates for the Common Shares will be available for delivery at closing, which is expected to occur before 

• , or such later date as may be agreed between the Company and the Underwriters, but in, any event, not 
later than • 
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S U M M A R Y  O F  T H E  P R O S P E C T U S  

The following L~ a summary only and is q~talified bj, the more detailed information appearing elsewhere in 
this prospectus, Capitalized terms used in this summaty without definition are defined elsewhere in this prospectus. 

AMT International Mining Corporation 

AMT International Mining Corporation CAMT" or the "Company") is a company in an advanced stage of 
mineral exploration that has foeused its activity on earning an interest from Magma Copper Company ("Magma") 
in a copper property with additional recoverable molybdenum and precious metal values, located at Copper Creek, 
Pinal County, Arizona, and acquiring additional adjacent mineral tenements (the "Copper Creek Property"). The 
Copper Creek Property is ideally located close to three major copper smelter and refining complexes, including 
Magma's San Manuel faciIity which is 12 miles away. Magma, a major integrated copper producer, is the other 
participant with the Company in the development of the Copper Creek Property. The Copper Creek Property has 
the potential for the development of three stand-alone projects, all of which are low capital and operating cost 
projects. Currem estimated proven and probable reserves, possible reserves and resources, grades and contained metal 
totals for the Copper Creek Property compiled by the Company are as follows: 

SUMMARY OF ESTIMATED RESERVES AND RESOURCES m 

Leachable 
!Material: 

Old 
Reliable 
Pipe 

Million Tons AVERAGE GRADES m CONTAINED METALS 

Proven Prob, Poss. Total Cu% Me% Ao opt Ag opt Cu Me Au Ag 

(rail. (rail. (thous. (rheas. 
lhs) Ibs) ozs) ozs) 

, , ,  , ,  . . . .  , 

2. I 0 0.33 2.43 0,76 . . . .  37 

Oth~" 
Pipes -- 4.20 4.20 0.80 . . . . . .  67 

Shallow 
Sulphide 2.30 1.20 t8.56 22.06 1.67 0.056 0.014 0.18 737 20,0 245 °~ 3,]50 °~ 

Deep 
Sulph~.de 76.60 -- 76.60 o.go 0.li055 -- - 1,226 8.43 

TOTAL i 105.29 

(t) 

(2) 

t3) 

Reserves in the Old Reliable pipe were estimated by Roscoe Pestle Associales Inc. and are contained in the Roscoe Pestle Report 
whereas the o~ler resources have been estimated by Jame~ G~fl~rie and are contained in the Guthrie P.¢potL 

These figures represent rounded average grades. See "The Copper Creek Pmpesty" for actual grades and a fianher description o f  the 

deposits and file reserves contained therein. 

From the proven and probable reserve or resource categories onty. 
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The Copper Creek Property 

The Copper Creek Property consists of two types of property interests. First, the Copper Creek Property 
consists of 481 acres of patented Federal mining claims and 1,200 acres of unpatented Federal mining claims whieh 
are subject to the earn-in from Magma. Secondly, the Company has staked additional unpatented Federal mining 
etahns and has an option to acquire surface rights to the Ryland Ranch. 

The Company's wholly owned subsidiary AMT (USA) Inc. ("AMT (USA)") has the right to earn-in from 
Magma an undivided 50% working interest in 481 acres of patented Federal mining cinema and 1,200 acres of 
unp~.tented Federal mining cIaims, comprising that portion o f  the Copper Creek Property subject to an agreement 
with Magma, by makin/] qualifying expenditures of U.S. $3,0 million, delivering a feasibility study.and negotiating 
a joint venture agreement with Magma in a prescribed form for the future development and operation of the Copper 
Creek Property, all by February I, I998. Some of the substantive terms relating to the joint venture agreement have 
been agreed upon but the parties wilt have to negotiate and settle the final terms of such agreement irt due course. 
During and subsequent to its earn-in, AMT (USA) will be the operator of the property. In addition, AMT (USA) 
has the exclusive option to purchase from Magma an additional undivided 25% working interest for a period of one 
year from the delivery to Magma of the feasibility study for U.S. $5.0 million or 25% of the net present value of 
the mineab[e ore reserves identified in the feasibility study, whichever amount is the greater. Magma has also 
retained a first right of refusal on the sale of any portion of AMT (USA)'s ~nterest in the property and on the 
processing of concentrates produced therefrom. 

Development Plan 

Based on the recommendations of Kilborn Inc. ("Kilbom")contained in its report entitled "Copper Creek 
Project Development Plan, Pinal County, Arizona" dated October 2, 1995 (the "Kilborn Report"), the Company 
proposes a development plan (the "Development Plan") designed to advance the leachable and shallow sulphide 
deposits on the Copper Creek Property to a produetiort decision stage. The Development Ptan provides for in-fill 
and exploration drilling to extend the leachable reserves and upgrade the shallow sulphide reserves, preparation of 
feasibility studies based on those reserves, continuing environmental baseline work to facilitate permitting and 
hydrological studies followed by the construction of a water supply system. The Development Plan is based on the 
expectation that the results will provide the data necessary to undertake definitive feasibility studies justifying 
production decisions on both the leachable and shattow sulphide deposits. The Kilborn Report anticipates that by 
carrying out the recommended in-fill drilling, additional reserves will be delineated to more than double the life of 
the heap leach plant. The development of the shallow sulphides will also provide access for more economical 
underground exploration drilling of the much larger and deeper American Eagle sulphide deposit. 

Environmental Permitting 

It is anticipated that during the next 24 to 36 months, all of the Company's activities on the Copper Creek 
Property will be carried out on privately owned land. As a result, the environmental permitting process will be 
simplffied in that no federal environmentaJ impact statement will be required. The Company estimates that the 
permitting process will take six to 18 months as opposed to 36 to 48 months if a federal environmental impact 
statement was required. The Compmly has commenced the permitting process. 
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ISSUe: 

lssne Price: 

Gross Proceeds: 

Use of Proceeds: 

Risk Factors: 

The Offering 

• Common Shares 

SO per Common Share 

SB 

The net proceeds of  this Offering, estimated to be $11 after deduction of the expenses of the 
Offedn~ (estimated to be $@) and the Underwriters' fees, will be used to carry out the 
Development Plan. 

(0 In-fill driIling on the leachable deposits. 
permitting, water studies, and update on 
feasibility study $ • U.S. ($ • Cdn.) 

(2) Development drilling of at least two of  the 
known shallow sutph~de pipes, metallurgical 
testing, permitting and feasibility study • U.S. ($0  Cdn.) 

(3) General and administrative 
expenditures • U.S. (a Cdn.) 

Total $ ~  U.S. f$@ Cdn.) 

See "Copper Creek Property" and "Use of  Proceeds". 

The securities offered hereby are speculative in nature and an investment in such securRies is 
subject to considerable risks such as: (i) the absence of a market for the Common Share~; (it) risks 
inherent in the mineral exploration and mining industries; (iii) mineral price fluctuations may make 
ore reserves of lower grade material uneconomical and may adversely affect the viability or 
profitability of  the Copper Creek Property; (iv) the Company is in the early stages of  development 
and has no history of  operations; (v) the Company will need additional capital to continue its 
operations; (vi) mining operations and exploration activities are subject to numerous laws and 
regulations which are not only subject to change but in some cases require permitting by applicable 
reguhatory agencies which may be more onerous and time =onsuming than originally anticipated 
by the Company:, (vii) the potential for conflicts of  interest as a result of some of  the directors and 
officers of the Company atso being directors and officers of other natural resource and base metal 
exploration and development companies; (viii) the Company may become liable for hazards, such 
as rock slides, rock bursts or mine accidents, or for the use of dangerous and hazardous substances, 
that cannot be insured against or against which the Company may choose not to insure because of  
high premium co~ts or for other teaser, s; (~x) ~ere is ao assurance that the joint venture agreement, 
referred to in the Magma Agreement, will be successfully negotiated and settled; (x) although the 
funds raised under this Offerin~ are exl~eetedto be adequate to satisfy the earn-in conditions under 
the Magma Agreement, if such funds are insufficient or other conditions are not met the Company 
may not earn its interest, nor a proportionate interest; (xi) dependence on key personrtel and Lack 
of  key person life insurance at the present time; (xii) purchasers of Common Shares will suffer 
immediate and substantial dilution; (xiii) the Company does not anticipate paying dividends in the 
immediate future, and (xiv) the Board of Directors of the Company can, under certain 
circumstances, issue preference shares with rights senior to those of the Common Shares, although 
notre are expected to be issued in the foreseeable future. (See "Risk Factors'k) 

. i i im l  B i i  i i i  i i .}1 IIII ~ I E ~  I I 
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BUSINESS OF THE COMPANY 

Unless the context otherwise requires, all references to the Company in this prospectus refer to AMT 
International Mining Corporation, together with AMT (USA) Inc. 

General 

AMT international Mining Corporation ("AMT" or the "Company") is a company in the advanced stage of 
mineral exploration that has focused its attention on acquiring developed or semi-developed reserves of copper and 
precious metals. The Company has concentrated its efforts on acquiring an interest in and developing the Copper 
Creek Property, located at Copper Creek, Township 8 South,'Range 18 East, Pinat County, Arizona, approximately 
45 miles north-northeast of Tucson, Arizona and approximately 12 miles east of Magma's San Manuel mill, smelter 
and tel-ruing complex (the "Copper Creek Property"). See "Figure 1". 

Magma Agreement 

Pursuant to an agreement between Magma Copper Company ("Magma") and AMT (USA) Inc.. the wholly 
owned subsidiary of AMT, dated October 17. 1995 (the "Magma Agreement"), AMT (USA) agreed with Magma 
for AMT (USA) to earn into and for the parties to jointly explore and develop the 481 acres of patented Federal 
mining claims mid 1,200 acres of ttnpatented mining claims forming a part of the Copper Creek Property and 
contemplates the entering into of a definitive joint venture agreement once the earn-in and feasibility study phase 
of  the Magma Agreement is completed. Until such time as a definitive joint venture is negotiated, the respective 
obligations of  Magma and AMT (USA) shall be governed by the Magma Agreement. 

The Magma Agreement provides, among other things, that AMT (USA) shall have the exclusive right to 
earn an undivided 50% working interest in the property by making exploration expenditures, performing certain 
engineering studies to determine feasibility and making other qualifying expenditures on the property aggregating 
U.S. $3,000,000 and cuhninating in the delivery of  a feasibility study to Magm~ on or prior to February L 199g, 
of which amount approximately U.S. $600,00(1 has already been expended (the precise amount that wilt he credited 
onder the Magma Agreement is being discussed with Magma). The Magma Agreement a|so provides that by 
February 1, 199g, AMT (USA) and Magma are to negotiate a joint ventl,re agreement for the future development 
and operation of the property based on a prescribed form. While AMT (USA) is earning its undivided 50% working 
interest in the property, all exploration and development decisions are to be made solely by AMT (USA), who is the 
operator of the property. After earning its undivided 50% working interest, AMT (USA) shah have an exclusive 
one year option, commencing on the date the feasibility study is delivered to Magma, to purchase an addffional 
undivided 25% working interest in the property (thereby giving AMT (USA) an undivided 75% working interest in 
the property) for U.S. $5,000,000 or 25% of the net present value of the mineab]e ore reserves identified in the 
feasibiIity study, whichever amount is greater. Magma has also retained the first right of refusa| on the sale of any 
portion of AMT (USA)'s interest in the property and on the processing of all ores or concentrmes produced 
therefrom. The terms of rite right of first refusal have not yet been settled, 
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The Magma Agreement also provides that upon commencement of commercial production, the joint venture 
(or all .~oint venture participants pro rata to their respective interests) shall pay Magma a net smelter return royalty 
based on 100% of all ores mined fi'om properties subject to Ihe joint venture, according to the following schedule: 

Comex Copper Price 
in U.S. $ Funds per pound Royalty_ 

$0.80 or less I% 
0.81  - 1 .00 2 %  

1.01 - 1 .10  3 %  
!.  l I - 1 .20  4 %  
1.2 t or more 5% 

Ryland Ranch Agreement 

On October 17, 1995, AMT (USA) entered into an agreement (tl~e "Ryland Ranch Agreement") whereby 
the Company acquired the sole and exclusive option to purchase the surface rights to a 780 acre property in Pina| 
County, Arizona (the "Ryland Ranch") which is adjacent to the portion of the Copper Creek Property being acquired 
from Magma. See "Figure 2". This optiml expires April 30, 1996. Of the total purchase price of U.S. $780,000, 
U.S. $20,000 was paid upon execution of the option agreement and, if the option is exercised by AMT (USA), the 
balance is payable in four equal instalments of U.S. $190,000, the first at the closing of the acquisition and the 
remaining three at the end of each of the next three years following ctosing of the acquisition. In addition, AMT 
(USA) is required to complete 1,000 feet of drilling on the property and a royalty of three percent of floe net smelter 
returns from all gold, silver, copper and molybdenum produced and sold by AMT (USA) from the property shall 
be paid by AMT (USA). 

THE COPPER CREEK PROPERTY 

D e s e r i p t i o n  

The Copper Creek Property consists oftwo'types of property interests. First, there are those interests which 
are subject to the earn-in from Magma pursuant to the Maona Agreement, which consist of 481 acres of patented 
Federa[ mining cfaims and 1,200 acres of unpatented Federal mining claims. Secondly, the Company has a I00% 
undivided working imerest in 699.2 acres of recently staked Federal mining claims adjacent to the western edge of 
the property subject to the Magma Agreement as well as an option to aequire a 100% interest in the surface rights 
to the 780 acre Ryland Ranch under the Ryland Ranch Agreement. See "Figure 2". 

The portion of the Copper Creek Property, comprised of the patented and unpatented Federal mining claims 
held under option from Magma pursuant to the Magma A~eement, is registered in Magma's name and will remain 
so until the Company exercises its option and a .joint venture is created with Magma covering future operations 
thereon. The recently staked Federal mining claims are 100% owned by the Company and are registered in the 
Company's name. In addition, the Company has entered into the Ryland Ranch Agreement to purchase the surface 
rights to the Ryland Ranch, which is adjacent to the Copper Creek Property interest acquired from Ma~maaa, and 
which will be used to locate pads for heap leaching copper ores, locating plant and taiIings storage areas and other 
infi'astructure for the Project, as needed. 

The Copper Creek Property lies along the western flank of the Galiuro Mountains, located just off 
Highway 77, approximately 45 miles north of Tucson, Arizona and 9 miles due east of Mammoth, Arizona and 
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approximately 14 miles east of Magma's San Manuel Mine and 12 miles northeast of Magma's San Manuel mill, 
smelter and refinery. 

Consultants" Reports 

The Company retained the following consultants for their specific knowledge and expertise to review and 
comment on the Copper Creek Property. 

James O. Guthrle, M.S., an Arizona based professional geologist, was retained to prepare a report on the 
general and economic geology of the Copper Creek Property (the "Guthfte Report"). Subsequently, Lewis B. 
Gustafson, Ph.D., an internationally recognized porphyry copper authority, was retained by the Company to review 
drilling data, particularly with respect to the deep sulphide deposit and to comment on the porphyry copper aspects 
of the Copper Creek Property (the "Gustafson Report"). Roscoe Pestle Associates Inc., a geological and mining 
consulting firm of Toronto, Ontario, was retained to do a reserve estimate and preliminary open pit design for the 
Old Reliable leachable copper deposit (the "Roscoe Pestle Report") while Mountain States R & D lnternationaI 
Inc., a metallurgical process engineering finn of Vait, Arizona, was retained to carry out the metallurgical testing 
of the leaehableoxides and supergene enriched zones of the Copper Creek Property (the "Mountain States Report"). 
Based on the foregoing reports, Kilborn Inc., 2200 Lake Shore Boulevard West, Toronto, Ontario, MBV IA4, all 
internationally recognized mining engineering and metallurgica[ consulting firm, was asked to review such reports 
and prepare a developmentplan (the "Development Plan") for the Copper Creek Property (the "Kilborn Report"). 

More specifically, Kilborn was asked to review all available data on the known copper, molybdenum, gold 
and sider deposits on the Copper Creek Property, evaluate from an engineering perspective those with quantified 
resetwes and/or resources and prepare a Development Plan incorporating the reports of the Company's other 
consultants. The engagement also included recommending exploration and development work to upgrade reserves, 
acquire the necessary data required to complete feasibillty studies on both the leachable surface oxide and supergene 
enriched zones and on the ~hallow sulphide breccia pipes. The Kilborn Report also includes a recommended 
exploration/development program for the balance of the Copper Creek Property. In preparing its report, Kitborn did 
not confirm the reserve or resource calculations of the Company's other geologic consultants but relied on such 
consultants' reports with respect to calculating the mineahle reserves for the leachable deposits and the shallow and 
deep sulphide deposits. 

The following technical sections of this prospectus were summarized from the Company's files, the Kilborn 
Report, the Guthrie Report, the Gustafson Report, the Roscoe Pestle Report or the Mountain States Report, as 
applicable, whieh are attaehedas appendicesto the Kilborn Report. See the "Appendix" for a listing of these reports. 

H i s t o r y  

Mining began in the Copper Creek Area in 1863 with the production of Iead and siIver from the Blue Bird 
mine located immediately to the north of the Copper Creek Property_ This was followed in 1903 to 1919 with the 
production of copper from the Old Reliable mine and other adjacent breccia pipes. From t 933 to 19381 the Arizona 
Molybdenum Company operated the Childs-Ald~inlde Mine which was reopened between 1954 and 1956 by "the 
Copper Creek Mines Inc. and again between 1959 and 1965 by D.M.B.D. Mining Company. A number of shallow 
breccia pipes located within the Project Area have been sporadically mined during the period from 1905 to 1980 with 
reported production of 23 million pounds of copper, 7 million pounds of molybdenum, 1,273 ounces of gold and 
242,000 ounces of silver. During this period several breccia pipes were developed by underground workings and 
were sampled by underground rock chip sampling and diamond drilling. 

Modern exploration of the Copper Creek Property began in the [ate 1950's and since that time at Ieast U.S. 
$1 !.0 million has been expended on the property by Newmont Exploration Limited CNewmont"), Magma and Exxon 
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Corporation ("Exxon") in art effort to identify a large tonnag~ porphyry copper deposit. During this period a total 
of 82 surface holes were drilled aggregating 210,532 feet. 

Since acquiring the option from Magma in July, 1994, the Company has in addition expended approximately 
U.g. $600,000 on the Copper Creek Property by carrying out exploration, development, environmental and water 
studies, land and mineral rights acquisition as well as the drilling of nine reverse circulation holes aggregating 
approximately 3,600 feet. 

Work by early operators, when combined with information from more recent drilling~ including drilling by 
the Company, inrticates that there are approximately 10~) brecciapipes oft the Copper Creek Property and that certain 
of these pipes have excellent potentiall;o host mineab}e copper and molybdenum deposits with gold and silver credits. 
Exploration holes drilled by Newmont and Exxon during ttte 1960's resulted in the discovery of a deep copper 
deposit beneath the American Eagle basin that contains a mineable reserve of 76.6 million tons grading 0.8% copper 
and 0.0055% molybdenum and with precious metal credits in gold and silver. 

The Company is now ready to carry out additional in-fill drilling on the near surface oxide and supergene 
enriched material located on the Old Reliable pipe and other leachable surface deposits~ as well as on at least two 
o~ the shait~w suiphide breccia pipes. The Company anticipates that the results of this program will provide the 
basic data for a feasibility study on placing the leachable and shallow sulphide reserves into commercial production 
and anticipates tl~at the development of the shallow sulphide reserves will provide a~cess for more economical 
exploration of the much larger and deeper American Eagle sulphide deposit. Subject to a~ailabi~,ity of funding, the 
Comport3, intends to carry out additional exploration and drilling on other mineralized prospects on the Copper Creek 
Property in order to deliueate additional reserves. 

As circumstances permit, the Company may acquire other properties with potential for near-term copper or 
precious metal production. 

Mineral Deposits 

q-he mineral occurrertees~a the Copper Creek Property are typical of porphyry copper districts and, for ease 
of presentation, can be broken down into the following types: 

1. Leachable Deposits - These leachable copper mineral accumulations are found in lhe oxidized and 
supergene enriched upper portions of several pipes on the Copper Creek Property and may extent 
to or a short distance below the water table. A leachable copper reserve has been delineated at tM 
Old Reliable pipe and surface exploration and diamond drilling has indicated that there is th~ 
potential to develop additional leachable copper resources at ten other breccia pipes on the Coppe: 
Creek Property, of which the most prominent are the White Bear and Railroad pipes. 

. Shallow Sulphide Deposits - These primary copper sulphide accumulations are found in sore, 
breccia bodies beneath the n~a'-surfltce oxMation and supergene sulphide enrichment zone, 
Typical shallow sulphide accumulations are hosted by breceias which outcrop or subcrop, such a 
the Chi|ds-Atdwinkle pipe, the Old Reliable pipe, the Whim Bear pipe, the Railroad pipe and th 
NE6/NE I0 pipe. Despite their classification as shallow, these deposits may extend many hundrec 
of feet below ~urfaee. in addition to excellent copper glades, these deposits also contain signifieal 
molybdenum values and gold and silver credits. 

. Deep Sulphide Deposits - A primary copper sulphide accumulation has been shown by drilling 1 
be a generally sub=horizontal zone of early magmatie disseminated and veinlet copper sulphi~ 
minerals with totally superimposed sub-horizuntal sheeted chaleopyrite veins. The deposit 
elongate and extends from the American Eagle basin area (from which it derives its ham 
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northwesterly at least as far as Copper Creek, a distance greater than 3,000 feet; its top is generally 
more than 2,000 feet below surface and it is several hundred feet thick in places. Based on recent 
property visits, a detailed re-examination o f  the drill core as welt as petrological and mineralogical 
studies o f  the data by Dr. Lewis Gustafson (see "Copper Creek Porphyry Geology") and others, 
it appears probable that additions mid extensions of  this porphyry system will be found. 

4. Silver Prospects - Silver and base metal veins have hosted smali mines immediateIy to the north 
and the south o f  the Copper Creek  Property. Adjacen t  areas, within the Copper Creek Property 
boundary will eventually be exp|ored by the Company for silver depaaits that may be amenable 
to exploitation under current economic conditions. 

Reserves 

The following table prepared by the Company provides a summary o f  proven and probable mineable 
reserves, possible mineable resources, grades and contained metal totals on the Copper Creek Property. This table 
is based on the calculations ofmineable  reserves and resources for the Old Reliable deposit contained in the Roscoe 
Pestle Report. All other reserves and resources are based on the Guthrie Report. 

• SUMMARY OF ESTIMATED RESERVES AND RESOURCES m 

Leadmble 
Material: 
Old 
Reliable 
Pipe 

Other 
Pipes 

Shallow 
Sulphide 

Deep 
Sulphide 

TOTAL 

Million Tons 

Proven Prob. P o s s .  T m l  Cue-/* 

AVERAGE GRADES t2) CONTAINED METALS 
k / 

Mo~ Au opt Ag opt Cu !Mo An Ag 

(nail. 
lbs.) 

2. LO 0.33 2.43 0 . 7 6  . . . . .  37 

-- 4.20 4.20 0 . 8 0  . . . . . .  67 

(roll. (daous. (thous. 
lbs.) ors.) ozs.) 

2.30 1.20 18.56 22.06 0.056 0.014 0. t 8 737 20,0 245 °~ 3,150 °~ 
1 . 6 7  

76.60 -- 76.60 0.0055 -- - 1,226 8.43 - - 

0.80 

2.30 79.90 2 3 . 0 9  105.29 0.98 2,067 28.43 245 3,150 

11) 

(2) 

Reserves in the Old Refiab]c pipe were estimated by Roscoe Pestle Associates Inc. and arc contained irt the Roscoe Pestle Report 
whereas the other resources have bccn estimated by James GuL~i¢ and are contained in the Guthde Report. 

These figures z~prescnt rounded average grades. 

From the proven and probable reserve or resource catcgo~cs only. 
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L e a c h a b l e  Deposi ts  

Leachab& Reserves 

Copper oxide minerals outcrop at the surface of several breccia pipes on the Copper Creek Property. The 
depth of oxidation and supergene sulphide enrichment is generally estimated to be 50 to 400 feet below surface, 
depending on the depth of the water table. 

The OId Reliable breccia pipe, which previously produced 11.7 million pounds of copper from small scale 
underground mining in the early 1900's and from in-situ leaching in the 1970's, was originally covered by a 
[imonific leached cap, which has been largely removed.  Beneath this leached cap is a zone o f  irregularly dislr ibuted 
fine disseminated chaleoeke with malachite and ehrysoeotla ttmt grades abruptly downward into chaleocite-eoated 
pyrite that extends to below the present water table. See "Figure 3". The elevation difference is over 400 feet. 

The mineable  probable  and possible reserves o f  the Old Reliable leachable material  are shown in the Roscoe 
Pest le  Report  as 2.43 mil l ion tons at 0.76% copper, with a waste to ore stripping ratio o f  5.1:I at  a cut-off  grade 
o f  0.19% total copper.  These est imated mineable  probable and possible reserves were re l ied upon by Kilborrt to 

establish the Development  Plan described in the Ki lbom Report. 

The following table prepared by the Company provides a summary of the probable estimated reserves, 
possible resources, grades and contained metal totals on the Copper Creek Property: 

LEACHABLE DEPOSITS 

Reserves and 
Resottrc~ 

Mineable 
Reserves 

Old Reliable: m 
Probab[~ 
Possible 
Total 

Geologic 
Resource 

Tonnage 
(m~l. Ions) 

, B  

2.10 
0.33 
2A3 

. . . . . . . . . .  I 
I 

Grade 

total Cu) 

0.42 
0.76 

Container1 Metal Cu 
(rail |bs.) 

" i' i 

34 
3 

37 

Other pipes: ~ 
Possible 4.20 0,803 67 

, , ~ -  , -  

(I) Derived from the Reeve Posile Report. 
(2) Derived from the Guthrie Report 

The Guthrie Report  also contains a calculation o f  probable and possible reserves for the leachable deposit  
which show reserves greater than the amount shown in the Roscoe Pestle Report. The Development Plan in the 
Kiibom Reporthas relied upon the reserve calculations in the Roscoe Pestle Report which contains a block model 
for the pit design and contains information based on more definitive engineering parameters. The Guthrie Report 



Figure 3 

i . . . . . . . . . . . . . . . . . . . .  

Copper Creek Project 
;hotograPh o! Old Reliable workings as they presently exist looking west from White Bear. It is approximately 2,500 ft to Old Reliable 
rorn where this photograph was taken. 
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suggests that there is potential for additional tonnage of shallow leachable material of economic value in the White 
Bear and the Railroad breccia-pipes as well as ir~ several other copper oxide-stained breccia outcrops at Copper Creek 
and notes that all of these require evaluation. The Gmhrie Report states that the potential for additional leachable 
copper oxide-chaleocite ore is good in the upper 50 to 300 feet of these breccia pipes, depending on the assumed 
porosity of the breccia and the elevation differences between the surface exposure of the breccia and the bottom of 
the nearby drainage. 

The Kilborn Report concludes that probable leachable mineable reserves, combined with the possible 
resource oi~ leachable material and the potential resource of identified but not yet drilled leachable material on the 
Copper Creek Property, will improve the economics of the Copper Creek Property dramatically. The Kilborn Report 
states that there is potential to develop additional leachableoxide and supergene copper resources of similar economic 
value at ten other pipes on the Copper Creek Property. The Kilborn Report further states that at present the probable 
mineable leachable reserves are not sufficient to justify a production decision. 

Leachable Development Plan 

The first stage of the Kilbom Report's recommended Development Plan is to drill in-fill holes on the Old 
Reliable and other knov¢n leachable deposits in anticipation of increasing the ore reserves and providing a basis for 
a positive definitive feasibility study on production of the leachable reserves. 

The Kilbom Report envisages the leachable resources of the Copper Creek Property being mined by way 
of an open pit, the construction of which will be contracted out to avoid the capital cost of the pit equipment. The 
mined material will be leached on leach pads and transported to a solvent extraction plant, located on the Ryland 
Rarteh portion of the Copper Creek Property, constructed at a currently estimated pro-production capital cost, 
including infrastructure and pro-production waste stripping, of U.S. $10.1 million. The Company believes tkat this 
figure will be reducedby expendituresbeing incurred under the currently proposed Development Plan. It is presently 
proposed that the copper solution be sold to Magma for solvent extraction at their San Marmel electrowinning 
facility. 

At metal prices in effect on the date of the Kilborn Report, the Kitborn Report estimates an operating profit 
of U.S. $I5.42 million after mining known reserves which produces a modest discounted cash flow rate of return 
of 12.5%. The Kilborn Report also notes that the probable reserve estimates are considered conservative and 
anticipates that additional roserues within the Old Reliable pit outline can be upgraded by in-fill drilling. The 
Kilborn Report anticipates that additional reserves will be delineated to more than double the life of the leach plant 
anti reduce the stripping ratio further. The Kiiborn ReporL notes fllat this would significantly improve the rate of" 
return, The Kilborn Report states that the estimated operating costs for the leaching project, based on current data, 
is U.S. $t0.05 per ton processed or $0.78 per pound of copper produced, with file potential of lowering such cost 
if the pit stripping ratio is further reduced. 

Initially, the leachable material of the Old Reliable deposit will be developed as an open pit supplying 
approximately 810,000 torts per year of ore for processing on the leach pads over an estimated three year period. 
tt is envisaged that this plant life will more than double as other near surface leachable copper deposits on the 
Copper Creek Property are brought into commercial production. Mine production will be by standard open pit 
techniques. 

The proposed Development Plan envisages pit rock being crushed to minus 2 inch matoria! after which it 
will be moved to the leach pads where it will he leached using standard solvent extraction technology. Mountain 
States K&D International Inc. ("Mountain States") was retained by the Company as processing engineering 
consultants with respect to the Copper Creek Project generally and with respect [o the leachable portion of the Old 
Reliable mine specifically, and carried out column leach testing which indicated overall recoveries of g5% could be 
obtained given sufficient time for leaching. Additional metallurgical testing will be done as part of the ongoing 
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feasibility study process. The Mountain States Report investigated three operational alternatives for treating leachable 
product. These alternatives were the heap leaching of the leachable material at Magma's leaching facility at San 
Manuel, heap leaching and producing a copper rich solution at a solvent extraction circuit at the Old Reliable site 
and shipping this solution to San Manuel for electrowinning, and heap leaching followed by solvent 
extract~,on/e~teetrow~nnmg to produce cathode copper at the Ryl~tnd Rat~eh site on the Copper Creek Property. 
Preliminary indications are that heap leaching and producing a high quality copper sulphate solution for shipment 
to San Manuel eleetrowinning facility appeared to be the most expeditious and cost effective of the three alternatives 
and this alternative has formed the basis on which Motmtafn States developed the operating and design parameters. 

The Kilhorn Report estimates that U.S. $10.1 million wit] he required to place the leachable deposits into 
commercial production. The Kilborn Report in its design p|an for the mine assumes production of 11 million pounds 
of copper annually for the leachable deposit. However, the Company intends to build a leach plant to accommodate 
production of up to 18 to 20 million pounds ofcopperso as to ac'¢ommodateexpanslonof existing mineable reserves. 

Shallow Sulphide Deposits 

Shallow Szdphide Reserves 

The main known shallow sulphide breccia pipes on the Copper Creek Property are the Childs-Aldwinkle, 
the Old Reliable below the leachable material, the Railroad, NE-6/NE- 10, White Bear and NE-2, all of which contain 
copper mineralization of ore grade having the status of  at least a geologic resource. 

Although more than 100 breccia pipes are known to exist on the Copper Creek Property, prior operators 
have carried out sufficient delineation work to enable an estimate of sulphide resource tonnage at only one, the 
Childs-Aldwinkle pipe. The Kilbom Report recommends significant additional work on the Childs-Aldwinkle pipe 
as well as additional work on the Old Reliable pipe, the White Bear pipe and the Railroad pipe, all of which are 
copper mineralized in outcrop, and on certain other pipes which are mineralized breccias that do not outcrop and have 
been seen only in drill core. 

The Guthrie Report indicates the total shallow sulphide geologic reserves and resources of the six known 
pipes at 15.88 million tons having an average grade of 1.62% copper, at a cut-off grade of 0.8% copper equivalent. 
The Kilbom Report states that six pipe or dike type breeeias have been su~eientty explored to define probable and 
possible geologic reserves and geologic resources totalling 15.88 million tons grading 1.62% copper above the 2,750 
foot elevation and states that these deposits are near vertical with apparently strong, regular walls. The Kilbom 
Report converted the geological resources into mineable reserves and resources for these same six pipes, above the 
2,750 foot elevation, at 14.85 million tons with an average grade of 1.47% copper, 0.043% molybdenum, 0.012 
ounces per ton gold and 0.178 ounces per ton silver, assuming an 80% mining recovery by blasthole open sloping, 
including [0% dilution at zero grade. The 2,750 foot elevation was chosen as it represents the practical lower limit 
of decline access, is the bottom level of the current mine plan and limits the development time to production thereby 
lowering the Company's initial capital requirements. A recently completed analysis of the wall reek grades indicates 
that the dilution material is likely to contain 0.3% to 0.4% copper, in which case the economic grade of the deposits 
will be enhanced. 

The following table prepared by the Company, derived from the Kilborn Report, provides a summary of 
the proven and probable mineable reserves, possible mineable resources, grades and contained metal totals on the 
Copper Creek Property above the 2,750 foot elevation. 



- t 9 -  

SHALLOW SULPltlDE DEPOSITS 

Mineable 
Resotlrc, e 

Ctassit%atinn 

Tannic 
(rail. ton.~) 

Proven 1 2,151 

~ob abl ~ 3 t g 

Possible 

- ~] t4,g48 [ 

, ,  "i 
Contained Metals 

Grade Cu An Ag 

~rail. (thtms, (rheas. 
11~s.) oz) oz) 

! . 3 6  

t -36 

12,379 1.48 

TOTAL 1 . 4 7  

58.5 13.10 455.40 

8.7 5.85 61.88 

366.4 -- - 

433.6 

Shallow &dphide Development Plan 

Ttte ftrst stage of the proposed Development Plan is to drill in-fill holes on at least two o f  the shallow 
sulphide pipes in anticipation that the results wi[! provide the basis f6r a positive feasibility study on production from 
the shailow sulphide reserves. 

According to the Guthrie Report, work by prior operators and the Company has indicated that there is good 
potential for the discovery of  additional shallow, high grade copper resources on the Copper Creek Property. Five 
drill holes in the American Eagle basra have intersections with grades ranging from 1,20% to 2.22% copper, all of  
which occur in breccia-like altered rock that appears to represent breccia pipe occurrences. There are twelve breccia 
pipes which have been identified in and north of  the American Eagle basin which could also potentially goat',tin 
copper mineralization. In addition to these hrec¢ias, the Guthrie Report states that there are other identified breccias 
that are prospectiv 9 for copper resources of  like grade. 

The Kilborn Report notes that the proven and probable mineable shallow sulphide ore, combined with the 
possible resources and the potential resources on the Copper Creek Property, wilt improve the economics of  the 
Copper Creek Property dramatically. Accordingly, the first stage of the proposed Kilbom Development Plan will 
be to drill in-fill holes on at least two of the shallow sulphide pipes in anticipation that the results will provide the 
basis for a positive feasibility study on production from shallow sulphide reserves. The Kilborn Report further states 
that the 2.323 million tons of proven and probable mineable sha~tow sulphide ore is not, on its own, sufficient to 
justify a production decision. 

Tile Kilborn Report notes that the preliminary evaluation of  the shallow sulphide portion of  the Copper 
Creek Project indicates a discounted cash flow rate of return of 5g.2% on art assumed production rate of 5,000 tons 
per day to give the necessary economies of scale over a projected mine life of  8.5 years for the known resources 
above the 2,750 foot level. Based on isolated deep drill ~ntersections and the knowledge that the deposits are open 
to depth, there is a good possibility of  finding ore in other known pipes which could be accessible from the planned 
2,750 foot haulage level. The Kiiborn Report acknowledges that the shallow sulphides wilt be a viable stand-alone 
project or a valuable contributor to the overatl proposed Development Plan. This plan assumes truck haulage of  
sulpb.ide ore to the San Manuel mill at an estimated cost of U.S. $1.50 per ton in the initial stages thereby 
minimizing capital requirements and avoiding potential delays for permitting of mill and tailing storage facilities at 
Copper Creek, but points out flint ia the tong term this ore could be processed at a new combined shallow sulphicles - 
American Eagle deep sulphide mill. The Kilborn Report's preliminary view is that there would he a pre-produetion 
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capital cost of U.S. $34.6 million for the shallow sulphide deposit project, mainly for underground exploration, 
development and equipment. This figure includes an allowance of U.S. $6.0 mifl~on for modifications to the San 
Manuel mill to process the additional copper - molybdenum ore. The Kilbnm Report points out that at metaI prices 
in effect on the date of the Kilborn Report, an operating profit from the total 14.8 million tons of  copper- 
molybdenum reserves and resources is estimated to be U.S. $268.5 million. At a copper price of U.S.$I.30 per 
pound, the Kflbom Report estimates the discounted cash flow rate of  return to be 58.2%. At a copper price of U.S. 
$1.00 per pound this return is reduced to 32.3%. The KiIbor~ Report estimates the capital cost of the shallow 
sulphide project at U.S. $34.6 million for pre-produetlon plus U.S. $t2.0 million for ongoing capital, excluding 
working capital, and that operating costs will be U.S. $15.78 per ton or U.S. $~3.5g per pound of copper produced. 

Specifically, the Kilborn Report envisages the shallow sulphide deposits being developed underground by 
a blasthole mining method designed to produce at a rate of 5,000 tons per day with levels spaced at 300 foot vertical 
intervals. Access would be provided by a conveyor decline for ore and limited waste rock and by the existing 
Childs-Aldwinkle adit and winz~ which needs to be deepened for the transport of men, materials and development 
waste rock, The conveyor decline would be collared at elevation 3,570 on the north side of  Copper Creek where 
a bin would he constructed for loading into trucks for contract haulage to file San Manuel mill, a distance of  12 
miles. The decline will be driven at -14 degrees to a point 180 feet below the 2,750 foot level to provide for 2,000 
ton ore bin and 1,000 ton waste rock bin which may be used for additional ore storage when level development is 
completed. It is envisaged that mining would initially come from the Childs-Aldwinkle and the NE-6/'NE-10 
deposits, the latter of which would require the installation of ventilation raises. Preliminary scheduling indicates that 
total development from the conveyor ramp portal would take more .than two years. 

Current planning calls for a horizontal conveyor on the 2,750 foot level fed by short o~e passes from each 
of the six known breccia pipes at the 2,g00 foot grizzly level. This will require a grizzly and reek breaker at each 
ore pass. 

Ore haulage to San Manuel is estimated to cost U.S. $0.10 per ton mile over a newly proposed l 5 mile road 
which by-passes Mammoth and the public highways. The estimated custom milling charge by Magma's San Manuel 
facitity assumes a small fee added to San Manuel's reported actual processing costs. 

t 

The Kilborn Report estimates that U.S. $34.6 million will be required to place the shallow suiphide deposits 
into commercial production. 

The Kilborn Report also recommends that a Copper Creek Property wide mapping and sampling program 
be carried out when funds are available to determine whether the other breccia pipes on the Copper Creek Property 
contain copper and that all past drill inter~eetions of  high grade copper be reassessed for molybdenum and precious 
metals in order to more firmly establish the economic mineral content of the mineralized breeeias. 

D e e p  C o p p e r  S u l p h i d e s  

Deep Copper Reserves 

Deep drilling in the American Eagle basin during the I960's and 1970's by NewmonL Magma and Exxon 
was initially interpreted as a flat-lying, blanket-like zone of  bornite and ehaleopyrite mineralization. As the result 
of on-going studies, the blanket-like zone is now interpreted to be the top or upper edge of  a deep seated porphyry 
copper system. The upper limits of the blanket occur at a depth from 1,800 to 2,200 feet below the surface with 
the deposit itself lying 2,000 to 3,000 feet below surface between tim 1,000 and 2,500 foot elevations. The deposit 
has been intersected by 37 drill holes and extends some 3,500 feet in a northeast-southwest direction and at its core 
is up to 1,200 feet thick, The deposit was the subject of an order-of-magnitude feasibility study in 1972 by prior 
operators. 
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The Gutbrie Report states that the probable geologic ore reserves of the American Eagle sulphide deposit 
are 76.6 million torts at 0.80% copper and 0.0055% molybdenum with precious metal credits based on the 37 drill 
hole inter~ectians. Some higher grade copper mineralization was noted which was postulated to reflect the deeper 
zones controlled by intrusive contacts, veins and/or breccia pipes. 

In addition, the Guthrie Report ~tates that art additional 25 million torts of s'tmilar grade material has been 
outlined in the nearby NE-5 breceiapipe. The Ki¿bom Report accepts the mineable tonnage and grade calculations 
but believes that the cost estimating is not yet sufficiently accurate to define the mineable reserve as "ore" and 
accordingly classifies it as a mineable resource. The Kilborn Report states that the grade of this resource compares 
favourably with that of the nearby San Manuel mine and the Kalimazoo deposit which is currently being put into 
production. Management and its consultants are optimistic that additional drit~ing will increase The tonnage of the 
present resource. 

Deep Copper Development Plan 

The Kilbom Report envisages the development of the shallow sulphide deposits will provide underground 
access f~r more e~ortomieat exploration of the much larger and deeper American Eagle sulphide depo.~it. The 
proposed Development Plan for the American Eagle sulphide deposit assumes a production rate of 25#00 tons per 
day hoisted through a shaft to a processing plant constructed at an elevation of 3,700 feet on the valley floor near 
the ChiIds-Aldwinkle pipe, about one mile northeast of the core of the deposit. At a daily production rate of 25,000 
tons, the Kilborn Report gives the current reserves a 13 year mine life. The Kiiborn Report estimates the pre- 
production capital cost of placing the American Eagie sulphide deposit into production at U.S. $215 million but that 
at metal prices in effect on the date of the Kilborn Report, an operating profit of" U.S. $660 million indicates that 
the American Eaglesu|phide deposit should be developed but only after developing the shallow sulphide reserves, 
particularly since in-fill drilling can be can'ied out more economically from the underground shallow sulphide 
workings than from the surface. The Kilborn Report points out that the t4% 6iscom~ted cash flow rate of return is 
modest based on existing reserves and that drilling should be carried out to increase the tonnage of known reserves 
and that innovative engineering techniques (such as the use of tunnel boring machines) should be applied to reduce 
costs prior to a production decision. The Kflborn Report notes flint the estimated discounted cash flow rate of return 
for the American Eagle sulphide deposit, ba~ed oft the existing tonnage, of 14.3% would provide on a stand-alone 
basis a 6.1 year pay back period which the Kilbom Report considers to be too tong. However, the Kilborn Report 
also notes that the Am~ric~x Eagle sulphide deposit may be much larger than its currently estimated 76.6 mi[iion 
ton resource. On a preliminary estimate basis, the Kilbom Report states the presently envisaged operating costs for 
the American Eagle sulphide deposit, based on the current tonnage and grade will average U.S. $6.20 per ton or 
U.S. $0.43 per pound of copper produced. The Kilborn Report also suggests that ore haulage from the shallow 
sulphide conveyor decline directly to the San Manuel mill, a distance of approximatefy eight miles, should be 
reconsidered if the American Eagle sulphide deposit is brought into production. 

The Kilbom Report concurs with the Company's view that block caving is the oniy viable mining method 
for the large tonnage, relatively low grade American Eagle stIfphide deposit but notes that the reported grade of 
0,80% copper is in fact higher than Magma's neighbouring San Manuel mine and the Katimazoo deposit presently 
under development. The Kilborn Report initially envisages the construction of a mill on site for crushing, grinding 
and sulphide concentration and the hauling of the eventual concentrates to the San Manuel smelter for further 
processing. 

The Company recognizes that th~ deep American Eagle sulphide deposit cannot be placed into commercial 
production for at least four or five years and that placing such deposit into commercial production is conditional upon 
first placing the leachable deposits and the shallow sulphide deposits into commercial production. 

The Company has determined to expend optional funds, if available, to test the resource base for the deep 
copper sulphides. However, a major exploration progrmn will be needed before the Company undertakes 
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development of the deep sulphide deposit. The Company also heiievesthat the capital costs required for development 
of this deposit is not justified at the present time and proposes to develop this deposit once the leachable and shallow 
sulphide deposits have been developed. The Kilborn Report has relied upon information from prior operators to 
develop a mine plan for the American Eagle deep sulphide deposit, but additional exploration is needed to increase 
reserves hefore a development decision is undertaken. 

S i l v e r  P r o s p e c t s  

The Company intends to carry out surface prospecting, exploration and eventually diamond drilling, if 
warranted, in the soufll-central portion of the Copper Creek Property in the area surrounding the oId Bunker Hill 
mine workings, which are not on the Copper Creek Property, where high grade silver values were reported to have 
been mined. The northern portion of the Copper Creek Property will also be prospected for its silver potential in 
the area near file former Blue Bird mine, which lies immediately to the north of the Copper Creek Property and on 
which high grade silver veins were reportedly also mined. Although not much is known about the geology of those 
particular portions of the Copper Creek Property, these areas warrant a detailed exploration program based on their 
past production history and the general zonal pattern of porphyry copper deposits. 

The Company intends to pursue prospecting, mapping and diamond drilling on the Copper Creek Property 
to enhance the quality of the geologic resources identified to date and to delineate additional mineable resources. 

K i l b o r n ' s  C o n c l u s i o n s  

The Kilborn Report concluded that the Copper Creek Project of the Company has a high probability of 
success and that the Development Plan proposed by it warrants the immediate expenditure of U.S. $8.152 million. 
The KiIborn Report points out that the recommended work program in the Development Plan will provide for 
exploration and in-f~ll drilling to extend the leachable reserves, upgrade the shallow sulphide reserves, prepare 
feasibility studies based on those reserves, continue enviromrtental base line work to facilitate the required permitting 
and can'y out the required hydrological studies followed by the constroction of a water supply system. 

The Kilborn Report notes that the exploration of the shallow sulphides involves dewatering the Childes- 
Aldwinkle winze and 1,400 feet of development work on the 500 level to establish diamond drftling stations followed 
by a feasibility study and final commitment, at which time additional funds, currently estimated to be in the 
U.S. $35 - 40 million range, would be sought. 

The Kilborn Report points out that the shallow sulphide project above the 2,750 foot elevation should 
proceed, subject to confirmation drilling, regardless of the outcome of the leachable deposit exploration and that the 
continuation of the development of the six shaiJow sulphide pipes below the 2,750 foot elevation might be profitably 
combined with the development of the deeper American Eagle sulphide deposit. The Kilborn Report notes that the 
American Eagle sulphide deposit may be very much larger than the estimated 76.6 miIl[on ton resource presently 
indicated and that this possibility should be explored as soon as the development of the leachable material and 
shallow sulphide deposits are firmly established. 
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The following table summarizes the proposed amounts required to be expended pursuant to the proposed 
Development Plan: 

COPPER CREEK PROJECT DEVELOPMF, NT PLAN 

DESCRIPTION 

Drilling 
Regional exploration 
Infrastructure preparation 
Permitting 
Feasibility study 

Contingency @ 20% 

LEACHABLE TOTAL 
i 

SHALLOW SULPHIDE DEPOSITS 
Drilling 
Underground development 
Metallurgical testwork 
Permitting 
Final road 
Feasibility study 

ESSENTIAL 
COST 

(U.S.$) 

331,500 

41 !,000 
250,000 
100,000 

1,092,300 
218,500 

LEACHABLE DEPOSITS 

Sub-total 

, ,  , , ,  , i 

i i i i i  i i i 

. . . . . . .  4 ,, 

1,310, 800 

2,539,360 
2, f 11,250 

200,000 
1 0 0 , 0 0 0  
500,000 
250,000 

oPTiO'NAt, '  ' 
COST 

(u . s . $ )  
= .  , 

t0B,375 
I I3,750 

222,125 
44,475 

266,600 
. , .  , . ,  

SHALLOW SULPHIDE TOTAL 5,700,550 
, L  . . . . . . .  • . . . .  

II I 

1,140,150 

6,840,700 

8 , 1 5 1 , 7 0 0  

DEEP SULPHIDE DEPOSIT 
Drilling 
II Ik  i I I ,  i l l  

SULPHIDE TOTAL 
Contingency @ 20% 

. . . . .  . ,  . . ,  

TOTAL 

EXPLORATION/DEVELOPMENT PROGRAM 
TOTALS 

_ , , , 7  ~ , ', L I , ~  " ' : ' ' " " 

840,000 

168,000 

1 , 0 0 S , 0 0 0  

t 1,274,600 

Management has reviewed the Kitborn Report and concurs with it. 

Tile expenditure of the U.S. $1,274,600 of Optional Costs referred to in the above table is not required to 
cempleto the Development Plan referred to in the Kilbom Report. In the event the Over-ALlotment Options or 
outstanding stock options are exercised, or the Company acquires sufficient additional funding, the Company may 
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carry out the recommended additional regional exploration work and drilling referred to above. Should such work 
be successful, additional prlaven and probab|e reserves would be added, possible resources would be increased, or 
current ore classifications would be upgraded or any combination thereof. 

The Kilborn Report envisages the future development of the leachable oxide and supergene enriched zones 
and the shallow sulphides resources being proceeded with simultaneously in the manner set out below, subject to 

variations resulting from detailed feasibility studies to be carried out at a later date. 

C o p p e r  Creek Porphyry Geology 

The Gustafson Report states that the system is a large, if somewhat unusual, porphyry copper system in that 
it is unlike other porphyry systems located within its geographical vicinity and more like porphyry systems in 
northern Mexico and elsewhere in the southwestern United States. The Copper Creek porphyry has not been severely 
eroded so that almost the entire system is stilt in place. Five former producing mines have proven the capacity of 
this complex porphyry system to produce high grade concentrationsof copper with molybdenum and precious metal 
credits. The uniqueness of the Copper Creek porphyry is a result of the large number of breccia pipes (more than 
I00 breccia pipes) and their close association with porpbyritie intrusives, oil within a larger batholith, the association 
of  the strongest copper mineralization with green serieite, whleh has only been recently recognized as important in 
porphyry coppers such as at Chuquieamataand El Teniertte and the associationof the strongest copper mineralization 
with potassium feldspat-biotim. The Oustafson Report states that timing is everything in porphyry systems and notes 
that at Copper Creek, the various porphyry phases all look strongly mineralizingand are associatedwith most of the 
known breeciapipes, lie also notes that vertical zonation is evident'at Copper Creek and is very important and that 
high copper grads with bornite can be hidden below tow-grade pyrite-sericite in the upper parts of the breeeiapipes 
and that molybdenum and gold values can be expeetedto be zoned similar to copper and are relatively immobile and 
very useful in forming low level anomalies over deeper buried targets. There is a real risk that small high-grade 
targets may take a lot of drilling to find and that a much larger disseminated body may be too low grade and too 
deep to mine economically. However, the Gustafson Report states that because of a greater understanding of this 
type of system in recent years and the changing economics of copper mining, there is a good chance that a 
commercial operation can be established at Copper Creek. 

R e g i o n a l  G e o l o g y  

Regionally, the most prominent topographic feature of the Copper Creek Property and surrounding area (the 
"Project Area") is the north-northwest trending Galiuro Mountain range which is a stack of andesitic to rhyolitic 
flows, tufts and agglomerates. The mineralized rocks of the Project Area are exposed in an erosional basin 
surrounded by post-mineral Galiuro volganics on the north, east and south sides, and by post-mineral basin-filled 
conglomerate on the west side. The volcanic rocks are andesitic to tatitic tufts, flow breceias and flows that have 
been intruded by the Copper Creek granodiorite stock and younger porphyrys. The granodiorite stock is exposed 
in three, northwesterly-aligned cupolas which represent high points of the magma chamber. Intruding the Copper 
Creek granodiorite and older rocks and plugs are dike-like bodies of dacite porphyry. 

Field mapping and relationships of geologic units seen in drill cores suggest that the breecias formed when 
dacito porphyry forcefully intruded and shattered brittle wailrock. Similarly, breeeias appear to have also formed 
along certain faults that became hydrothermal conduits. With a few notable exceptions there is little information 
about the depth continuity of most breccia bodies mapped at surface on the Copper Creek Property; however, certain 
deep holes have intersected mineralized breccia more than 3,000 feet below the surface. 

According to the Guthrie Report, there are three major structural directions, each dominant during a different 
period in geologic time evident on the Copper Creek Property and surrounding area. The oldest structure is inferred 
from the northwesterly alignment of intrusive features, but the structures which controlled these intrusions are no 
longer visible. This northwesterly trend is reflected by the alignment of cupolas at the top of the granodiorite stock 
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and the nort.,hwest striking belts of intrusive porphyries with their associated breccia pipes. These features appea 
to reflect deep-seated basement structures. Laramide age faults and fracture zones that cut Laramide volcanics am 
iutrusives are now marked by bands of alteration and/or vein filling along structures with east to northeast-trend., 
Post Laramide range-front faults mark the western edge of the GaIinro Mountains block and trend north 
northwesterly. 

Hydrothermal alteration minerals that have been described from other porphyry copper districts are als 
found at Copper Creek. It appears that there are at least two mineralization and alteration events: I) an earl 
magmatie episode marked by auhydrite, hydrothermal biotite, secondary potassium-feldspar veiniets and rock matri 
flooding by potassium feldspar, with disseminated and veinlet ehalcopyrite and bemire, largely confined to porphyt 
intrus~orts and attered grauodiorite at least 2,000 feet below the present surface; and 2) a late phyltic episode mark¢ 
by sub-horizontal sheeted chalcopyrite veins and veinlets which have selvages of chalcopyrite-rich sericite; these veh 
generally add copper tenor to the upper part of the deep American Eagle basin deposit and probably c o n ~ b u t e  mar 

of the chalcopyrite and sericite to the breccia pipe deposits. 

L o c a t i o n  a n d  A c c e s s  

The Copper Creek Property is readily accessible from Magma's San Manuel mine and/or smelter m 
refinery by vehicle along the Copper Creek graver road which hegius in the San Pedro Valley at an elevation 
nearly 2,400 feet. The Copper Creek Property consists of steep canyons and small drainage basins with elevatio 
ranging from approximately 3,600 feet in the canyons to over 5,200 feet in the mountains. The volcanic cover 
Galiuro Mountains to the east have peaks that range between 5,500 and 7,000 feet above sea leveL 

The region has a warm, semi-arid climate typical of southern Arizona with temperatures ranging from a hi 
of I00°+ Fahrenheit in the summer to moderate temperatures in the 40°-60 ~ Fahrenheitrange in the wfmer and t/ 
seldom drop below freezing. Precipitation, mainly as rain, ranges between 14 and 17 inches per year, most ofwhi 
occurs in the summer months of July, August and September and during the winter months of December, Janu: 
and February. The area is known to have occasional strong thunderstorms during the summer mouths which can 
brief, violent run-off and flooding iu the canyons. 

Infrastructure 

Although there is no plant, machinery or equipment on the Copper Creek Property at the present time, fr 
an infrastructure perspective, the Copper Creek Property is ideally located within a reasonably accessible dista 
to the infrastructure, service, equipmem and supplies necessary to place the property into commercial producti 
The high power electric line, which serviced the Old Reliable workings in the 1970's and was subsequet 
abandoned, can be reinstated. Water, obtained during the 1970's from a well approximately seven miles to the v 
and delivered to the site by we:/of a pipeline, cart also be reinstated or water can be obtained etoser to the Co]g 
Creek Property by drilling a new well or wells. The neighbouring towns of Mammoth and Oracle, along 
Tucson, service the producing mining operations and copper smelter and refinery of Magma and have all neons 
supporting industry and supply sources for the Company's activities. 

E n v i r o n m e n t a l  P e r m i t t i n g  a n d  C o n s u l t a n t s  

Permitting 

Inasmuch as all of the Company's pro-production development and production activities on tile Co 
Creek Property during the next 24 to 36 months will be carried out an privately owned land, the environm~ 
permitting process will be simplified in that no United States federal environmental impact statement is requ 
Tile principal environmentalpermit required to carry out development work on the Copper Creek Property and I 
it into commercial production is the Arizona Aquifer Protection Permit which is granted by the Arizona Depart 
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and granodiorites of the Boulder B~tholith i~ provided by a gri~udy 

of outcrop samples from a Mo-Cu prospec t  in J e f f e r s o n  County, /Nbntana.  

Rock types show an overall systematic textural and eomposi~nal zon- 

ing from a g r a n i t i c  core through concen t r i c  ou te r  en~_lxSpes of  quar tz  

monzonite and granodiorite. Pne~ato]ytic alters~n has been wide- 

spread and locally intense, resulting in a con/~tric pattern of late 

magmatic gradational changes in rock comp~ion. 

Molybdenum mineralization (Fig. 8)/s concentrated along the western 
/ / 

fringe of a central core of quartz-orthoclase rock, where orthoclase/ 

plagioclase rati0s are in exce~/f 20 to i. K-feldspathization de- 

creases zonally outward from~he central core, except to the south 

and east which remain es ally open, (Fig. 9). 

A similar pattern//~ls i n d i c a t e d  by s e r i c i t i c  a l t e r a t i o n  (Fig.  10 ) ,  

which shows a gra nal increase outward from the central orthoclase 

core, Serieiti/ation is low in the vicinity of the geochemical molyb- 

n0ma/ " , ,  • 
.~.-~ denum a Anomalous lows are also indicated for sericite to 

the south/and east from the central core. 
/ 

artz percentages are plotted in Figure Ii, indicating a quartz 

"h~h" that overlaps the orthoclase rich core. The silicification 
/ 

~omaly is open to the east similar to those for sericite and K-feld- 

/ spar. 

/ 

Alteration Associated with Cu L~ineralization in Drill Core 
From an Arizona Prospect 

Core samples from drilling at a prospect near @~ma, Arizona 

have been analyzed for alteration minerals and correlated with copper 

assays. Core samples from 21 drill holes were composited every I00 

feet from i000 to 1900 feet in elevation. Alteration p~-mmeters were 

plotted on surfaces'representing ten different elevations, and contoured. 
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Composite plots from I000 to 1900 feet elevations show major 

.-I- . 

east-west alteration trends for sericitization (~zg. 12) ~ud k-feldspath- 

ization (Fig. 13). Alteration plots also correlate with composite plots 

of copper essays, (Fig. ]J4) as well as surface outcrop features of struc- 

ture and alteration. Trends of alteration and bedrock geoche./istry in- 

dicate two, possibly t~hree, potentially open ends for future exploration. 

Consistency of alteration trends at different elevations suggests ver- 

tical structural control. 

Cross sections along AD show vertical profiles of sericitization, 

(Fig. 16), and copper .mineralization, (Fig. 17), of sJ.milar distribution 

and orientation. K-feldspathization shows a progressive increase ;~th 

depthj (Fig. 1%), as reported in many porphyry copper deposits. 

Subsurface alteration trends are thus delineated from x-ray dif- 

fraction analysis of drill pulps, which correlate ~lth distribution of 

copper values. 

CONCIfJSIO~S 

It has been demonstrated that quantitative mineralo~/ can be ati- 

lized in rock type identification and that monomineralic contouring 

can assist in correlating alteration anomalies with geocher~cal anomalies. 

"Semiquantitative i' x-ray measurements for sericite~ k-feldspar, and 

quartz have been applied successfully to the geochemical exploration 

of porphyry t~qoe occurences. Zones of alteration ,nay occur as isolated 

patches, or.'concentric halos around central cores Of pneumatol~iicaLly 

altered rock, but are often ~nterco~mectcd structu~_l!y to form elongate 

trends along faults or shear systems, within which the probability of 

f fnding ore is L~eater than outside of these trends. 

The distribution of a!t,.~ration varies ap[:reci~D&y from !o~iity 
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FIGURE 12 

Alter~ion at Co~er  Creek, Arizona 
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FIGURE 14 

F~rcent ~ Distribution 
Drill Hole Co~pos,tes I000-19(30' Elev. 
Cq~per Creek. Arizona 
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FIGURE 16 
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to locality, and within different rock types. Mineralization occurs 

mostly with sericitization or potassium silicate assemblages, and occa- 

sionally with argillic alteration. X-ray diffraction study of each 

occurrence is required along with close liaison between laboratory and 

field personnel. 

Vectorial relationships of alteration to mineralization become 

apparent after plotting and contouring of x-ray diffraction data and 

metal values from grid rock samples. 

Interpretation of alteration patterns permit refinement in pro- 

Jection of mineralization and inferred reserves along trends that might 

otherwise remain undetected. 

r 
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AMERICAN SMELTING AND REFINING 
Tucson 

January 13, 1971 

COMPA~I~ 
Arizona 

J. l-i (C. 

JAN 1 5 197I 

CONFIDENTIAL 

TO: J. J. Colllns / 
J. H. Courtrlght J 
W. L. Kurtz 

FROM: W. E. Saegart 

Re: Copper Creek Mining District 
P inal County, krlzona 

This will serve to bring you up to date concerning recent developments 
and ASARCO's current status relative to the Copper Creek area. 

Dave Beck of Duval Corporation indicated to me two weeks ago that he 
had heard a rumor to the effect that Newmont was abandonlng their hold- 
ings at Copper Creek. He advised that Mr. William K. Richey, a local 
attorney, represented the property owners in the area and had copies of 
Newmont's drill logs. 

I contacted Mr. Richey January 7, at which time he confirmed that  he 
represents Bonbright, the owner of the Chi lds-Aldwlnkle claim group 
and that  Newmont has cancelled t h e i r  opt ion on that  property.  Mr. Richey 
loaned me copies of  exp lora t ion reports covering previous work by Bear 
Creek and Newmont on the Chi lds-Aldwinkle property.  A to ta l  of seven 
holes were d r i l l e d  by these two companies and only very low grade Cu- 
Mo values were in tersected.  No fu r ther  exp lorat ion oppor tun i t ies  are 
recognized w i th in  the l im i t s  of th is  property.  These reports and assay 
logs were reproduced for  our f i l e s  and a reference made on a Research 
Porphyry Note F i le  form. The reports were returned to Mr. Richey on 
January 1] wi th a l e t t e r  informing him that  ASARCO would not be i n t e r -  
ested in explor ing that  property.  

On January 5, I telephoned Mr. Roy Butler, President of Samedan Oil 
Company in Ardmore, Oklahoma, telephone (405) 223-4110. Mr. Butler 
confirmed the following: Samedan has acquired Siskon Corporation which, 
along with Apco Oil Company, jointly own the large group of claims:which 
include the Old Reliable mine and the area of important mineralization 
discovered by Newmont drilling in recent years. He further confirmed 
that Newmont has maintained their option on this property, their last 
payment being made in Octoberp 1970. Annual pre-production royalty 
payments amount to $50,000. Mr. Butler referred me to Earl Smith~ Chief 
Geologist of. Samedan Oil Company and now President of Siskon Corporation. 
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January 13,1971 

I subsequently talked with Mr. Smith, who lives in Norman, Oklahoma, 
telephone (405) 321-8371. Mr. Smith indicated that as far as he knew, 
Newmont has no intention of abandoning control of the Old Reliable claim 
group but that it is seeking a joint venture partner for the development 
of the deep ore which has been discovered. On January 6, I talked to 
Robert Fulton of Newraont in New York and asked if it would be possible 
to arrange a visit to their Copper Creek property. Mr. Fulton advised 
me on his own volition that Newmont is seeking a joint venture partner 
to develop this property and pointedly asked me if ASARCO was interested 
in such an arrangement and if this subject was the motivation for my 
telephone call. I responded in the affirmative. Mr. Fulton then advised 
that Newmont is currently negotiating a joint •venture agreement with 
another company and that he would•be able to advise me by the end of 
January whether or not their current negotiations are successfully 
concluded or that Newmont would then be in a posit•ion to discuss the 
joint venture with ASARCO. In the event that their current negotiations 
are not successfully concluded, Newmont is agreeable to provide ASARC0 
with copies of all their exploration data on this property. 

All information reported in this memo should, of course, be considered 
highly confidential. 

E. ISaegart 

WES:mw 
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Note: Newmont option terms on the Old Reliable property as reported::~; 
by Bob Holt are as fo l lows:  $50,000 per year pre-productlon royal ty  
( th is  has been negotiated downward from $I00,000.) Upset price is 
between $4 and $4-I /2 m i l l i on  due in 1973 or as an a l ternat ive an 
upset price of $1/2 m i l l i on  plus an NSR royal ty grading from 3~ to 
7~ depending on production rate (7~ royal ty  at 15,000 TPD production 
grading down tO 3~ royal ty  at 30,000 TPD production), 
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AMERICAN SMELTING AND REFINING COMPANY 
Tucson A r i zona 

December 20, 1968 

j .  H .C ;  

BEC ' 0  1968 

TO: J.H. Courtright 

FROM: J.R. Wojcik 

Possible Moly Prospect 
South of Copper Creek 
Pinal, Graham Counties 

During the 1987 helicopter reconnaissance, Watson found an altered 
monzonite intrusive exposed on the edge of post-ore volcanics about 
3 miles south of Copper Creek, Pinal County. A rapid ground survey 
found several small breccia pipes, two of which indicated molybdenum 
contents above background. On the east side of the Galiuro Mountains 
from this outcrop, is an area of pyritized volcanics. 

After listening to the descriptions of the B.C. moly deposits and 
the Henderson deposit, I think the above area deserves a third look 
with some geochem sampllng possibly including fluorine and tungsten 
Tn the analysis. 

J.R. Woj ci k 

JRW : I zb 
Encl. 

n 

o 



s,~23oo..~ N, " 

O } O  O O 0  F E E T  

AI II:,(['AGT ) 

T,  S S .  

4 0 '  

t k  

M .;/' 

• ~' I A r, O '~ "~ :, 

, " : .. " ; " .  i . ' , " , ~ : ' k  \ (  
~,~ 

I J , [ ~ , ;  \ ) ' , .  ' 

- >,.,: .... , i  t .  ...... ~:1 . . . . . . .  v " .  . . . . . .  : , . '  ' ,~? .  ? .  : , , ,  
• ' 9 ' , "  . . . .  " " '  / t).. . . . 

< ~ -" . l u  S e ' u c t ,  -" ' ' ." . ,} : 
":"< ' .  t l , [ ]  " < ':v...~o F ~ k ! . - ' . . _ .  . . . .  , ~ . , ' -  - '  ; [ ,  

, ' , ,  k . . : ~ -. . . . . .  v .  - - , : :  , -  "'~".,j' 

': ) ; " ' i  ' r  

d~;4<>~:k' - '  " : ~  

' ' q g , : ) o  Mf"n 

7 ' " t" 

} ,' 

I 

I I J " 711 
• i ,d  

~,t , W,.' .7 
• ! : '  ~$" 
,., .'A~!": I 

I~, ," - J t ' ,  

, " ;  ' ' ; [ ' .  i :;J,,o - ", ~ ' , b ' -  ~,l i/ h ''F 'r "" :;> rXi i ' t '' ~ :~ 

! 
" . ! ! ' . . . - - - "  Z . . . v , . 3 . . " -  . .  

: ] ,S ~ ' :'~' 51t. 7~ 
; f" i < ,' ,..: i"- " 

"'; ;! ',?. 
• - . . . .  . . . .  , . t , q  , , .  

. i -1 ",;C . . . . .  ,~ < . , , ,~1 ,~ , .~  ~ . . . .  

-b . ~ I  ',' 

( '  3 

:.o ": i£,,, 1 

f~ . ~ ' \  :i I I <.- 

i,,~ . - i  "-_ 7 ~ 
t, ,.'~ ,..,.-, R h b d e ~  " 

j~ 

" " ; /  . , : ,  W ~ V c 

75/.>-Y : \  ~ 

-*,': :t l 
: '~. . ; ; '  : 

x 

,, ~..,-,>::: ~ , . \  . , - .  

, 1 % ~ ,  . < ' '  
'34. . . . .  "' <' " 

[~ : i ,  : L . ' ' ' G - 

<~ .... 7/ .}"G- ..... ," "~>'~ 

., .,;: : .  . . . . . . .  ) I t  '~ 
. : :>'-";~-;;  ~3 ~ ~ Y o <'. 

i 7~ f ~ " \ "l \ '  " "  ' J 
, , \ .  t . \ ,  < ~ '  , j  ~7 ,' , 

\ ' ' t [ ' h ! ' ,  .'v . , , - t.-~M' 
I O  \ , '  . . ,  s lA, . ' -~ ' \  -.. J l f k  ' . ~ ' .~ns<) ' [" 

' " H ' " , . , ) p  ; ~ ' ) b  , O u , '  - , _  ,}. . .  ' <-. ',' 
• v '  , " t , : , ~ ( : 4 ; ' 9 ) ? , '  ~ ' , . . . . .  

. ,r).. .• .%.,;, .. _ 

' I } l  , )  ~:-, 

' l  

I 

A ' M T ' - , q  "" 

i ¢ ..... :i ? :"; ,i 
} ~ C ~ ,  

, i ~ o k ' ,  - ;~ 

~ ' 7 '  ~ 3 ,  • .~7 I t~ , / , '  -,," .+' t4 

/ ' " '  • > . ,  . . ' " ) , i ?  . - /  ) ' / , , [ ,  : , 

; ,". ,.:.;.,;../,.;;. 
/ I  #7 

+, ,! 
(" , i t  

~ .  <$ 
" ' ! '  ) l : ' "  

l "  ' ,/J 

. / d .  
15 

~ ) "  I . L .  

l 

N 

. , , < ,  ;",,!' <,. ,.:,. , . - .  
"">"- " 

,, ',, , 

, < , ,  <,:~.'.) : ,/ -1: +". " ~<:. '~ , . - :  " - - 1 . ; ; , ~ _ 7 . ; / _  .... 

"7~t: t ! '  - " . . . . . .  ;-< 
'~ ' '" ~ 7~g r''' . t~ 

x i" ":-'<-> ' .....,~.%, .. . . , .~.,, ,<~.:. ; ,~!~ 

-" ' t .  " ' , ' , ' ~ . < "  . '  - : ) _ . s  '~!7_~' 
" "~7" / ]  \ '  " . '  " X  ¢ ' r ]  ' ~)..*~'[ " 7.)3~-, ~V. 

. : - ,  : 7 _ . ,  L, ~ - -  , ~'!7" ' 
. . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . .  ! / . . , . . , . - .  t '  ; _" ' ~ >  . . . . . .  " " < - - - - - .  , . , 

• _ ' - ' ~ : ' "  (." I '  --- - . . = .  i l  , <  " : j -  

r ) , , , , ,~, - . . i ,  . ,  " . . . . . . . . .  " -  . - - - ? L . t ~ .  7 .~  " .. ct ; ' '~.>'-,.~,, ,, 
• >% H "" X 

"" t  - . ,  >. - D , . "  -~--<.: O " ' "  - • - 

\ 

~,, - r ,~>,,  

" t_  r , ~  . . . .  " ~  

f,'.z.L, 

7 

^ 

0'-, ?t 

/ ":,, ',7 ; ' r :  

" \ C a n  
;" ~~ .......... Yq.l), I;'.,~,~..U 5:/. i 

tL(u , , : ~ f 
( ,  / 

',iU 'l ' (  6~TMJ I 
' "1 :y 

1 ( b . r ) t ,  ,.~,,..t '. P , ~ a }  
' t  - ~ ' J  



II 

FILE MEMORANDUM 

~ d  i#" 

J. H°C. 
AMERICAN SMELTING AND REFINING COMPANY 
T cson JAN 2 !S 7 

J a n u a r y  2 3 ,  1967 

CLARK WASH HELI COPTER TARGET PRE~A~IE ,~,~" ~ "~'- ~..,...,~,HANDt ~ . ~ , ~ , _ ~  _ ,, _..~..~_ 

COPPER CREEK MINING DISTRICT 
P INAL COUNTy~ ARIZONA 

During helicopter reconnaissance on November 29, 1966, Wi111am Hoskins 
and Barry Watson spotted and landed upon an altered monzonite porphyry in 
the South Fork of Clark Wash about 4 miles south of Copper Creek. The 
area was inspected on the ground January 4-5, 1967, by J. R. Wojcik and 
B. Watson, and the following is the report on the subject area. Attach- 
ment A shows geochemical sample results; Attachment B is a geologic sketch 
of the area of interest. 

Summary and Conclusions: 
The Clark Wash helicopter target is on the west flan~ of the Galiuro 

Mountains in the southern portion of the Copper Creek Mining District, Pin~] 
County. Precambrian Pinal schist and overlying early Laramide andesitic vol- 
canics are intruded by several Laramide monzonite porphyry bodies. A thick 
sequence of mid-Tertiary rhyolites and associated volcanics cap the geologic 
column. 

A series of rather small breccia pipes occur in monzonite porphyry, 
pre-mineral andesite, and schist along a general west-northwest trend. Mod- 
erate to intense quartz-sericite alteration is seen in all pipes, but evidence 
of mineralization is sparse. 0nly one geochemical sample showed significant 
molybdenum -- this from a small pipe composed of brecciated schist. 

The South Fork monzonite porphyry intrusive shows locally moderate to 
intense sericite-clay alteration. Most of these local alteration "spots" 
are very small, but the largest patch of alteration leads under a thick 
stack of mid-Tertiary volcanics to the east. Geochemical results leave a 
faint ray of hope in this direction. 

Further work is not recommended at this time. The alteration leading 
under volcanics, however, may constitute a future target if exploration 
continues to move toward examination of more and more remote prospects. 

General: 
The Clark Wash helicopter target lies in the southeast corner of T8S, 

RI8E, and the northwest corner of T£S, RI8E. It is on the Pinal side of the 
Pinal-Graham Counties boundary at the western base of the Galiuro Mountains. 
A poor Jeep trail runs from the Rhodes Ranch on the south end of the subject 
area to Mercer Ranch just north of the area. The Galiuro Mountains 15-minute 
Quadrangle sheet was used as a base map. 

One discovery monument was seen in gravels in the north-central portion 
of the area. This claim, the Snow #3, was staked by a Bear Creek representa- 
tive in late 1965 and does not seem to include any of the breccia pipes--but 
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it ~s not known where the other" Snow claims lie. Corner monuments and 
flagging on bushes were seen around the breccia pipes in the northwest 
corner of the area mapped. 

Geology (see Attachment B): 
Pinal schist and early Laramide andesitic volcanics comprise the pre- 

mineral rocks in the area. The schist is principally metamorphosed volcancs, 
while the early Laramide volcanics -- found only as remnant patches -- contain 
an andesite breccia of the Silver Bell type. 

Three bodies of Laramide monzonite porphyry crop out in the area as 
shown on the accompanying geologic sketch map and will be referred to herein 
as the south, east and northeast cupolas. The extent of the northwest 
intrusion was not determined, and it may be in aerial extent more truly a 
stock. 

Nine fairly small breccia pipes were recognized, generally located along 
a west-northwest line which parallels the west-northwest trending Copper 
Creek alteration zone farther north. The two pipes located in Pinal schist 
are composed of schist fragments, the pipe in pre-mineral andesite is com- 
posed of andesite fragments, while the 7 pipes in monzon~te porphyry~contain 
shattered porphyry rock. Several of the pipes in monzonite on the northwest 
also contain schist fragments locally. The largest pipes are those on the 
northwest which are seemingly no more than 200 feet in diameter at maximum. 

A large pile of mid-Tertiary volcanics constitute the Galiuro Mountains 
on the east, and these rhyolites and associated extrusives are found also 
in the central and southern portions of the area mapped. An andesite por- 
phyry dike, probably associated with the later volcanics, strike north- 
northeast through the east monzonite porphyry cupola. 

Quaternary gravels are spotty, becoming more prevalent northward. 

Alteration and Mineralization: 
All of the breccia pipes show moderate to intense quartz-sericite 

alteration; ho~,~ver only the pipe in the eastern monzonite cupola has 
associated copper stain -- and it is only along one shear exposed in an 
old digging. Live limonites are nowhere to be seen. Geochemical results 
show a molybdenum anomaly for only one pipe, the schist breccia of Sample 9. 
The pipe in pre-mineral andesite at sample sites 7 and 8 shows a very weak 
moly response. These two pipes plus the pipe at sample site 14 all register 
weak to moderate copper values. 

The eastern monzonite cupola contains local patches of moderate to 
intense clay-sericite alteration associated with local structures. No live 
limonites were seen in the altered porphyry. The largest patch of alteration 
heads under the massive stack of Gali,,ro vnlr~n;r~ nn the ~ ~A ~ 

geochemical sample from the area (#3) shows 5 ppm Mo, 126 ppm Cu. 

Outside of the breccia pipes, only one small area in the northwest 
monzonite cupola was altered to any extent. The geochemical sample from 
this altered spot gave discouraging results. The rock of the south monzon~te 
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cupola is relatively fresh, although copper stain occurs in pits on the 
northeast contact with schist. 

Recommendations: 
At the present time no further work is recommended as the breccia 

pipes are too small, and, where grouped together, too void of mineral 
values. The alteration zone in the east monzonite cupola heading under 
volcanic cover is a longshot with a mighty thick overburden. 

This area may become of interest in the future as exploration is 
forced to less favorable targets. 

BNW/kw 
Attachments A & B 
cc: JR~Vojc i k, w/arts. 

/ 
/ 

BARRY N. WATSON 
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Attachment A 

GEOCHEMICAL RESULTS - CLARK WASH 

Sample Number ppm Cu ppm Mo 

l 36 lO 

2 182 ~ 5 

3 126 5 

4 6 ~5 

5 12 %5 

6 41 ~5 

7 45 5 

8 I12 5 

9 244 60 

10 34 ~ 5 

II 60 ~ 5 

12 31 ~ 5 

13 15 ~ 5 

14 152 ~ 5 

Material S.amp Ied 

Monzonite porphyry 

II II 

II II 

Monzonite breccia 

II II 

Pre-mineral andesite 

Pipe in pre-min, andesite 

" I I  I I  I I  ~ II 

Schist breccia 

Monzonite porphyry 

Monzonite breccia 

II II 

II II 

II II 
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Geology (with sample locations) of the Clark Wash monzonite porp~ry 

intrusives and breccim pipes, T8S, RI8E; Pin8l County, Arizona. 

.Sketch map by J. WoJcik and B. Watson, January 1967. 
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