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COPPERSTONE 
GEOLOGIC SUMMARY 
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The Copperstone gold deposit  is located in an area of f l a t ,  dry,  sandy 
te r ra in  with several small kno l ls  about 40 feet  high and prominent 
longi tu~inal  sand dunes, Only 17 outcrops wi th a to ta l  surface area of  
approximately one acre are exposed. At the southern end of the 
Copperstone claim block and beyond is exposed an igneous and metamorphic 
o u t l i e r  of the Dome Rock Mountains. These rocks include gran i te ,  
gneiss, sch is t ,  quar tz i te  and amphiboli te of uncertain age - Precambrian 
to Jurassic. A low angle f a u l t  (detachment?) separates these rocks from 
an upper p late consis t ing of a th ick  sequence of Jurassic age quartz 
l a t i t e  welded t u f f s  ( q l t ) .  The upper p late sequence has been a f fec ted  
by weak green sch is t  fac ics metamorphism in Cretaceous t ime. This f a u l t  
probably extends beneath the Copperstone gold deposi t ,  but d r i l l i n g  
fa i l ed  to confirm i t s  presence. 

No ear ly  prospect p i t s ,  shafts or adi ts  were found at Copperstone~ ~ 
Prospecting began in 1968 wi th bul ldozer t renching by a prospector to 
bet ter  expose weak copper minera l i za t ion .  The property was submitted to 
Cyprus in 1980, and a lease was signed a f te r  i n i t i a l  f i e l d  evaluat ion 
and sampling indicated 0.02 to 0.09 ounce per ton gold in a few small 
breccia outcrops. During 1981 through 1983 conventional percussion 
d r i l l i n g  in a 140 foot  gr id  by Cyprus (Amoco Mineral Company) tested the 
l im i t s  of the Copperstone minera l i za t ion .  Extensive induced 
po lar iza t ion  and ground magnetic surveys were run. Anomalous frequency 
ef fects out l ined the gold deposit  with considerable accuracy. D r i l l i n g  
from 1984 through 1986 f u r t he r  defined the deposi t .  

The Copperstone gold deposit  is hosted by a th ick  sequence of f o l i a ted  
to massive and brecciated quartz l a t i t e  t u f f s .  These rocks are 
correlated reg iona l l y  wi th the Jurassic volcanics exposed in the Dome 
Rock Mountains to the south and throughout west-central  Arizona. In the 
deposit area the quartz l a t i t e  t u f f s  are at least  900 feet  th ick  based 
on d r i l l i n g  format ion.  The t u f f s  are character ized by var iab le  degrees 
of f o l i a t i o n  defined by segregated bands of quartz - fe ldspar  and 
se r i c i t e ,  probably developed along o r i g i na l  primary laminations in the 
t u f f .  The f o l i a t i o n s  exposed in surface outcrops in the deposit  area 
a l l  dip 30-50 ° to the southwest. The indurated breccia dike that hosts 
the main gold zone w i th in  the deposit s t r i kes  approximately N45W and 
dips on an average of 30 ° to the northeast.  These breccias continue 
along s t r i ke  at least  2,500 feet  and down-dip 1,500 fee t .  The breccias 
range in thickness from 50 to 200 feet  and conta%n var iab ly  al tered 
fragments of quartz l a t i t e  in a hematite matr ix .  The main ore zone 
wi th in the deposit  genera l ly  occurs along the basal contact of these 
breccias with the under ly ing f o l i a ted  quartz l a t i t e  t u f f .  This 
mmineral ized zone is defined by an extensive mul t i -s tage hydrothermal 
breccia zone. Fragments of quartz vein mater ia l ,  quartz l a t i t e  t u f f  and 
ea r l i e r  developed breccia are contained w i th in  a hematite - specular i te  
matr ix.  Gold m inera l i za t ion  occurs p r imar i l y  w i th in  th is  hydrothermal 
breccia zone and in quartz - amethyst veins cu t t ing  through the adjacent 
l a t i t e  t u f f s .  Specular hematite, chrysocol la ,  minor malachite, and 
bar i te  are the most common accessory minerals with lesser amounts of 
ca l c i t e ,  s i d e r i t e ,  manganese oxide, f l o u r i t e ,  adular ia ,  magnetite, 
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chalcopyrite and pyr i te .  Mul t ip le  episodes of mineral iz ing 
~ events and brecciat ion occurred at Copperstone. 

hydrothermal 

Mineral izing solut ions also formed local zones of a l te ra t ion  in and near 
the ore zones. Bleaching ef fects are caused by a r g i l l i z a t i o n  and 
se r i c i t i za t i on ,  Local secondary gray-green ch lo r i t e  as wispy veining 
and minor chalcedonic s i l i c i f i c a t i o n  with small patches of chalcopyr i te,  
pyr i te  and native gold have been seen. Microscopic examination of a 
grawity concentrate was made from a f loa ta t ion  concentrate of the ore. 
About 80 percent of the gold occurs in small f lakes ranging between 4 
and 40 microns. Coarse gold plates range from 50 to 150 microns. Most 
gold is f ree, but a small amount is locked wi th in  quartz and iron 
hydroxides. 

The fewmineral ized outcrops at Copperstone contain highly anomalous 
gold, s i l ver  and copper. I n i t i a l  sampling found subore and ore grade 
gold values that led d i rec t l y  to d r i l l i n g .  Several early core holes and 
a large suite of surface samples were analyzed for  a broad spectruM, of 
trace elements in an e f fo r t  to characterize the deposit. 

Copperstone is characterized by high barium~anganese, uranium and low 
arsenic, antimony, thal l ium and mercury. Bari te and f lour i te~are  most 
abundant in the extreme southeastern end of the deposit where~hey occur 
in massive 4-5 foot veins. L ~ o ~  

Generally, gold mineral izat ion is sharply defined wi th in the mineralized 
breccia zone. I t  markedly decreases over a few tens of feet into 
hanging wall and footwal l  rocks where often no gold is detected by 
atomic absorption analysis. In higher gold grade zones wi th in  the 
deposit, s i l ve r  values are higher and may provide some recoverable 
value. Copper ranges up to several percent wi th in  the gold zone, mostly 
as chrysocolla. 

N 
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Southwestern Exploration Division 

May 8, 1985 

FILE NOTE 

AMOCO's Copperstone Deposit 
Sec. 14, 15, 20, 21, T6N, R20W 
La Paz County, AZ 

At the AGS meeting, May 7, 1985, Mr. Clancy Wendt mentioned that he had 
recently been in contact with Art Humphries of AMOCO and that AMOCO has 
decided to keep the property and has withdrawn their joint venture 
overtures. 

Reserves are stated to be 4 million tons at 0.086 opt Au with a 7 to 1 
stripping ratio. Cut-off grade was not mentioned and as drilling has 
apparently been sufficient to close off the mineralization, then the 
above reserve probably represents the maximum grade-tonnage. At a 
lesser grade there is undoubtedly a larger tonnage available. 

JDS:mek 
.... / James D. Sell 

cc: F. T. Graybeal 
W. L. Kurtz 



SouthwesternExplorationDivision 

December 10, 1987 

File Note 

Copperstone Gold Deposit 
Cyprus Minerals 
Sec. 11-14, T6N, R2OW 
La Paz County, AZ 

During the December 7, 1987, AIME Arizona Conference Meeting, two papers 
were given on the Copperstone Gold deposit. One paper by S.W. Thomas at 
the open-pit session, and the other by Bill Burton at the geology session. 

Much of what was said and shown in slides has been previously released and 
found in a hand-out during the UT-AZ field trip of the Reno Gold Conference 
(4/10/87) which F.R. Koutz attended, and in an article in Skillings of 
November 28, 1987. Copies of both are attached for clarity. Some notes 
have been added to the hand-out plan and section. 

As noted, the 60,000 ounces of gold slated for 1988 production, will double 
the Arizona gold totals, making Copperstone the largest Arizona gold 
producer. 

The drilled open-pit reserve is 6 million tons of ore grading 0.085 opt Au 
and 0.085 opt Ag (i.e., I to I ratio). 

They have drilled some 405 holes totaling 144,000 feet of exploration. Of 
these, 300 holes are in the open-pit area and included 69 diamond drill holes 
for stratigraphic-structural control. 

Although the to-be mine grade is 0.085 opt, one slide shows that higher grade 
shoots of plus 0.15 opt gold are found lying within the 50-200 foot thick 
hydrothermal breccia zone. (See subsurface geology map.) 

The gold zone has been traced by drilling through the 100 ± feet of alluvium 
which covers the deposit. Along strike the zone has been traced for 3000 
feet; and 15OO feet down-dip. 

The open-pit reserves of 6 million tons is calculated to the 450 foot level 
(below the surface), but as drilling shows, good ore continuing down dip, 
and becoming thicker, the engineers may expand the pit based on continued 
improved economics and successful drilling. They do plan on underground 

mining of the plunging ore shoot(s). 

They will strip some 39 million tons of waste for a 6/I w./o. ratio for the 
open-plt. The contract mining by Morrison-Knudsen is for 2½ years at which 
time the economics will be reevaluated. The fast-trac mining and open-air 
construction techniques resulted in a gold pour 13 months after the Directors 
OK to proceed, with the plant construction taking only 8 months. They had 
a start-up on June 29, 1987; are now producing 4,000 tpd ore, and will 
produce 6,000 ounces of gold in 1987 from a carbon-in-leach circuit. 



L 

J 

File Note December 10, 1987 
Page 2 

Barton noted several things in his talk: 

I. 

. 

They have not yet drilled to the basement fault under the ore zone 
area, but have no doubt that it exists. 

They have not yet drilled the large mass of limestone shown on the 
right side of the schematic cross-section. They have drilled the 
"sliver" block below the ore zone. It is the limestone clasts which 
are found in the gold zone breccia, above (up-dip) from the latite- 
limestone contact, which convinced Barton that the limestone clasts 
were brought in by the up-flowing explosive hydrothermal breccia 
phase. 

. Hydrothermal breccia "feeder" dikes, with ore grades, have been 
drilled below the ore breccia structure, but it is still unknown 
if a second breccia ore zone will be found in the basal structure 
as shown in the cross-section. 

The high specularite-copper matrix breccia contains the bulk of the gold 
values and highly resembles the hydrothermal breccias at the Chase Bagdad 
Mine in California, as well as similar breccias in the Planet-Swansea 
a tea s. 

JDS:mek /~James D. Sell 

cc: F.T. Graybeal 
W.L. Kurtz 
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% COPPERS [O[IE 
GEOLOG IC SUMMARY ~---~. 

The Copperstone gold deposit is located in an area of f l a t ,  dry, sandy 
Lerrain with several small knol ls about 40 Feet high and prominent 
longitudinal sand dunes. Only 17 outcrops with a to ta l  surface area of 
approximaLely one acre are exposed. At the southern end of the 
Copperstone claim block and beyond is exposed an igneous and metamorphic 
ou t l i e r  of the Dome Rock Mountains. These rocks include grani te,  
gneiss, schist ,  quar tz i te  and amphibolite of uncertain age - Precambrian 
to Jurassic. A low angle fau l t  (detachment?) separates these rocks from 
an upper plate consist ing of a th ick sequence of Jurassic age quartz 
l a t i t e  welded tu r fs  (q l t )  The upper plate sequence has been af fected 
by weak green schist  facics metamorphism in Cretaceous time. This fau l t  
probably extends beneath the Copperstone gold deposit ,  but d r i l l i n g  
fa i led to confirm i t s  presence. 

No early prospect p i t s ,  shafts or adits were found at Copperstone: ~ 
Prospecting began in 1968 with bul ldozer trenching by a prospector to 
better expose weak copper minera l izat ion.  The property was submitted to 
Cyprus in 1980, and a lease was signed af ter  i n i t i a l  f i e l d  evaluation 
and sampling indicated 0.02 to 0.09 ounce per ton gold in a Few small 
breccia outcrops. During 1981 through 1983 conventional percussion 
d r i l l i n g  in a 140 foot gr id by Cyprus (Amoco Mineral Company) tested the 
l im i ts  of the Copperstone minera l izat ion.  Extensive induced 
polar izat ion and ground magnetic surveys were run. Anomalous frequency 
effects out l ined the gold deposit with considerable accuracy. D r i l l i n g  
from 1984 through 1986 fu r ther  defined the deposit .  

The Copperstone gold deposit is hosted by a th ick sequence of fo l ia ted 
to massive and brecciated quartz l a t i t e  t u r f s .  These rocks are 
correlated reg iona l ly  with the Jurassic volcanics exposed in the Dome 
Rock Mountains to the south and throughout west-central  Arizona. In the 
deposit area the quartz l a t i t e  tu r fs  are at least 900 feet thick based 
on d r i l l i n g  formation. The tur fs  are characterized by var iable degrees 
of f o l i a t i on  defined by segregated bands of quartz - feldspar and 
ser i c i te ,  probably developed along or ig ina l  primary laminations in the 
tu f f .  The f o l i a t i o n s  exposed in surface outcrops in the deposit area 
a l l  dip 30-50 ° to the southwest. The indurated breccia dike that hosts 
the main gold zone wi th in  the deposit s t r ikes approximately N45W and 
dips on an average of 30 ° to the northeast. These breccias continue 
along s t r i ke  at least 2,500 feet and down-dip 1,500 feet.  The breccias 
range in thickness From 50 to 200 feet and contain var iab ly  altered 
fragments of quartz l a t i t e  in a hematite matr ix.  The main ore zone 
within the deposit 9eneral ly occurs along the basal contact of these 
breccias with the underlying fo l ia ted  quartz l a t i t e  t u f f .  This 
~mineral ized zone is defined by an extensive mul t i -s tage hydrothermal 
breccia zone. Fragments of quartz vein mater ia l ,  quartz l a t i t e  tu f f  and 
ear l ie r  developed breccia are contained wi th in  a hematite - specular i te 
matrix. Gold minera l iza t ion occurs p r imar i l y  wi th in  th is  hydrothermal 
breccia zone and in quartz - amethyst veins cut t ing through the adjacent 
l a t i t e  tur fs .  Specular hematite, chrysocoI la,  minor malachite, and 
bar i te are the most common accessory minerals with lesser amounts of 
ca lc i te ,  s i de r i t e ,  manganese oxide, F lour i te ,  adular ia,  magnetite, 

I 
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chalcopyrite and pyr i te.  Mult iple episodes of mineralizing hydrothermal 
events and brecciation occurred at Copperstone. 

Mineralizing solutions also Formed local zones of a l terat ion in and near 
the ore zones. Bleaching effects are caused by a rg i l l i za t i on  and 
ser ic i t i za t ion .  Local secondary gray-green ch lor i te  as wispy veining 
and minor chalcedonic s i l i c i f i c a t i o n  with small patches of chalcopyrite, 
pyrite and native gold have been seen. Microscopic examination of a 
gravity concentrate was made from a f loatat ion concentrate of the ore. 
About 80 percent of the gold occurs in small flakes ranging between 4 
and 40 microns. Coarse gold plates range from 50 to 150 microns. Most 
gold is free, but a small amount is locked wi th in quartz and iron 
hydroxides. 

The few mineralized outcrops at Copperstone contain highly anomalous 
gold, s i lver  and copper. I n i t i a l  sampling found subore and ore grade 
gold values that led d i rec t l y  to d r i l l i n g .  Several early core holes and 
a large suite of surface samples were analyzed for a broad spectruM, of 
trace elements in an ef for t  to characterize the deposit. 

Copperstone is characterized by high b a r i u ~ ~ a n e s e ,  uranium and low 
arsenic, antimony, thall ium and mercury. Barite and f lour i te~are most 
abundant in the extreme southeastern end of the deposit where~hey occur 
in massive 4-5 foot veins. L ~ ~a~<~.~ 

Generally, gold mineralization is sharply defined within the mineralized 
breccia zone. I t  markedly decreases over a few tens of feet into 
hanging wall and footwall rocks where often no gold is detected by 
atomic absorption analysis. In higher gold grade zones within the 
deposit, s i l ver  values are higher and may provide some recoverable 
value. Copper ranges up to several percent within the gold zone, mostly 
as chrysocolla. 
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FILE NOTE 

Southwestern Exploration Division 

May 29, 1990 

°t f 

Copperstone Visit 
AZ AIME Geology Section 
La Paz County, Arizona 

On Saturday, May 26, 1990, the Arizona AIME, Geology Section had their annual 
meeting at the Cyprus Copperstone mine. M.A. Miller, J.D. Rasmussen, J.J. 
Malusa, and J.D. Sell attended from Asarco. 

Both the geologist and the mine manager talked openly on the problems and 
successes at C opperstone. Miller will be writing on his impressions. 

Copperstone has about two years reserves left and intends to shut down 
q~ckly. 

Several items that may be of interest and applied to the Yarnell Project. 

I. 

. 

. 

The initial drill spacing was 140 feet along strike and I00 feet down dip. 
Although some surprises were found in mining -- such as, more offset 
faulting and misinterpretation of high-angled veins in rotary cuttings 
which happened to project along trend of their shallow dipping structure, 
but the overall grade wasn't there when they stripped down to it (the 
shallow-dipping structure had been offset into the hanging wall side), 
the staffs note of interest was that the down-dip side of the deposit, 
where the high-wall is s]ated to be, should be closely drilled so as to 
pin that high-wall down early on for pit configuration. They have left 
some mineral that should have been taken, but the high-wall is 50 feet 
short and present economics says they can't move that 50' slot now. 

They have spent in excess of $700,000 in mesh, etc., to cover their leach 
"pads for protection against the loss of bird life. The end result for 
best results was a grid of steel cables 16' x 24' over the pond, with 
16' x 2000' mesh strips clipped to the cables. This arrangement was 
simple, and easily repairable. Cost of 27 cents per ton of pond 
material. They would probably place the cables on floating barrels, rather 
than posts, on any new pond. 

On the waste dumps, they have put them at various final elevations to 
break-up the skyline effect. Also, they are ]oose dumping the last 

• lift and not leveling this out (they rip the next to last surface first). 
They have found that these bumpy and loose piles are capable of handling 
a 100-year flood input, whereas on the leveled surface, such a rain 
would run off and have to be contained outside the dump area. 



Copperstone ~/isi t 
/ 

May 29, 1990 
Page 2 

4. Another item was the final detoxification and cover on the leach ponds. 
Originally, they were going to dry them, then cover with waste rock. 
The time element and cost is no small item. Now their plans are to run 
sand and chlorine through the mill and place on the leachponds. The 
chlorine will kill the cyanide~ and the sand will cover the ponds. They 
believe they'll have the ponds EPA clean in two or three months of'such 
activity -- some years time saved. 

A 1989 Annual Report was all they handed out. 

JDS:mek / James D. Sell 

CC:  W.L. Kurtz 
S.L. Lakosky 
D.E. Crowel] 
M.A. Miller 



ASNtCO Southwestern Exploration Division 

J.D. Sell  

June 15, 1990 

Copperstone V is i t  
AIME Geology Section 
La Paz County, Arizona 

On Saturday, May 26, 1990 we v i s i t e d  the Copperstone Mine of  Cyprus 
Gold. The v i s i t  s tar ted wi th  a t a l k  about the proper ty  from the Mine 
Manager. This was fo l lowed by a t a l k  from the mine geo log is t ,  Graham 
Kelsey. The t a l ks  were very in format ive and candid wi th the company's 
representat ives very open to a l l  quest ions. 

The current mine life is projected to be 1.5-2 years at a current mining 
rate of 3-4000 tpd. Projected gold production is 80-I00,000 oz. per 
year. Additional reserves are poor as the stripping is too high for the 
open pittable ore and the underground drive had encountered bad ground 
before reaching its objective. Underground reserves were quoted as 
being in the I00-200,000 T range at .15-0.2 opt gold. The quoted 
reserves seem to be rather low grade for an underground operation. 
There are a million tons of .I opt Au which is located NE of the 
present pit, but is too deep, and therefore is uneconomic. At the time 
of the field trip Cyprus was stockpiling their gold production and had 
30,000 ounces of gold waiting for better prices. 

The deposit is being mined with twenty foot benches and ore/waste is 
determined by 10 foot composite assays from the blast holes. The entire 
bench is blasted and then the top 10 feet is mucked accordingly. Grade 
flags are then surveyed in and the bottom ten feet of the bench is 
mucked accordingly. Average stripping for life of the deposit will be 
7-8:1; however, some of the pushbacks for the pit had stripping as high 
as 18-22:1. The deposit has been drilled out on 100 x 140' grid which 
has resulted in geologic interpretation problems and resultant mining 
problems (high stripping) due to the wide spacing on the holes. 

Recoveries through the m i l l  are in the 80-92% range f o r  mine run ore 
(+.04 opt Au) and 60% fo r  leach ore ( .02- .04  opt) (al though they are not 
present ly  heap leaching) ,  

The deposit is hosted in a series of quartz latite volcanics which has 
been cut by the Copperstone Fault, a low angle structure which has been 
interpreted to be a listric fault from a deeper detachment fault 
structure. The fault zone is from several feet up to +100' in thickness 
and strikes N35oW and dips 35ONE. Rocks in the hanging wall are mostly 
composed of monolithic quartz latite breccias which have a hematite, 
sericite/clay matrix. This breccia is mineralized with gold only when 
cut by the Copperstone fault, and therefore suggests that the breccia is 
pre-mineral and unrelated to the gold event. Age of the host rocks are 
thought to be Jurassic, with the age of the mineralization probably 
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Tertiary. All of the rocks in the p i t  are flooded with hematite; 
however, the mineralized zone appears to contain more quartz as 
stockwork veins, amethyst, chrysocolla, and manganese. I t  is d i f f i cu l t  
in places to determine the actual location of the fault structure as the 
deposit has undergone several pre and post episodes of faulting, and 
therefore, has confused the main structure. From an exploration 
perspective, an occurrence such as Copperstone would defini tely be worth 
sampling; the problem might be as to what was significant within this 
"sea" of hematization, since rocks that look  well altered are 
unmineralized with respect to gold. 

MAM:mek Mark A. Mil ler 

CC: W.L. Ku r t z  
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Copperstone gold mine, La Paz County, Ariz. The photo- 
graph faces south toward the main ranges of the Dome 
Rock Mountains, which are on the skyline. The low 
foothills in the upper right-hand part of the photograph 
are called the Moon Mountains by some but referred to as 
the Dome Rock Mountains at the mine. A large detach- 
ment fault that strikes northwest-southeast daylights in 
these foothills and dips to the northeast (for example, 
toward the lower left corner of the photograph) under the 

orebody. The ore at the mine is in the Copperstone fault 
that dips to the northeast at about 30 ° and is exposed in 
the pit. The pit parallels the strike of this fault. The dark 
dump between the pit and the office-plant complex is ore. 
The access road to the property can be seen at the upper 
left edge of the photograph. (Caption courtesy of Hugo 
Dummett, Arizona Geological Society. Photograph cour- 
tesy of Cyprus Minerals Company, Denver, Colo. Photog- 
rapher is Mickey Prim, Manley-Prim Photography, Inc.) 

bodies• Hydrothermal systems commonly developed where 
these magmas vented as domes or tuff cones. Other epi- 
thermal deposits, formed at this timc'and localized along or 
adjacent to caldera structures, inclfide the McDermitt and 
Cordero mercury deposits, Hog Ranch gold deposit, and 
numerous undeveloped prospects such as at Red Butte and 
Grassy Mountain, Oreg. The level of erosion in these 
volcanic and epithermal systems is slight, and so only the 
uppermost parts of the hydrothermal systems are exposed. 
Hot-spring sinter and hydrothermal explosion craters, such 
as at Red Butte, are well preserved. 

After the peralkaline volcanic event, the locus of 
volcanism moved northwest through the province with the 
emplacement of small volume domes and lavas until 10 Ma 
when major peralkaline ash-flow tufts were erupted from 
the Harney basin caldera complex. Tile locus of dome 
emplacement continued to move to the northwest; most 

recent activity was near Newberry caldera. Epithermal 

systems, such as the Quartz Mountain gold and mercury 
deposits, are closely associated with rhyol i te  domes 

emplaced along northwest-trending zones of extensional 
faulting. Basin-and-range-type extension responsible for 
much of the present topography began at about 8 Ma, just 
after the last voluminous ash-flow eruptions from Harney 
basin. The basins are relatively shallow and consist of 
numerous horst and graben structures• Active geothermal 
systems are localized along basin margins and horsts within 
the basins. Northwest-trending zones of extension, such as 

the Brothers fault zone and the Honey Lakes zone, cut 
across the northeast basin-and-range trend and developed 
concurrently with extension. The youngest tectonic feature 
in the province is a large east-west-trending graben (150 km 
strike length) associated with Holocene basaltic volcanism• 

USGS Research on Mineral Resources-1989 Program and Abstracts 61 
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Southwestern Exploration Division 

December 10, 1987 

File Note 

Copperstone Gold Deposit 
Cyprus Minerals 
Sec. 11-14, T6N, R20W 
La Paz County, AZ 

During the December 7, 1987, AIME Arizona Conference Meeting, two papers 
were given on the Copperstone Gold deposit. One paper by S.W. Thomas at 
the open-pit session, and the other by Bill Burton at the geology session. 

Much of what was said and shown in slides has been previously released and 
found in a hand-out during the UT-AZ field trip of the Reno Gold Conference 
(4/10/87) which F.R. Koutz attended, and in an article in Skillings of 
November 28, 1987. Copies of both are attached for clarity. Some notes 
have been added to the hand-out plan and section. 

As noted, the 60,000 ounces of gold slated for 1988 production, will double 
the Arizona gold totals, making Copperstone the largest Arizona gold 
producer. 

The driiled open-pit reserve is 6 million tons of ore grading 0.085 opt Au 
and 0.085 opt Ag (i.e., I to I ratio). 

They have drilled some 405 holes totaling 144,000 feet of exploration. Of 
these, 300 holes are in the open-pit area and included 69 diamond drill holes 
for stratigraphic-structural control. 

Although the to-be mine grade is 0.085 opt, one slide shows that higher grade 
shoots of plus 0.15 opt gold are found lying within the 50-200 foot thick 
hydrothermal breccia zone. (See subsurface geology map.) 

The gold zone has been traced by drilling through the 100 ± feet of alluvium 
which covers the deposit. Along strike the zone has been traced for 3000 
feet; and 1500 feet down-dip. 

The open-pit reserves of 6 million tons is calculated to the 450 foot level 
(below the surface), but as drilling shows, good ore continuing down dip, 
and becoming thicker, the engineers may expand the pit based on continued 
improved economics and successful drilling. They do plan on underground 
mining of the plunging ore shoot(s). 

They will strip some 39 million tons of waste for a 6/I w./o. ratio for the 
open-pit. The contract minlng by Morrison-Knudsen is for 2½ years at which 
time the economics will be reevaluated. The fast-trac mining and open-air 
construction techniques resulted in a gold pour 13 months after the Directors 
OK to proceed, with the plant construction taking only 8 months. They had 
a start-up on June 29, 1987; are now producing 4,000 tpd ore, and will 
produce 6,000 ounces of gold in 1987 from a carbon-in-leach circuit. 
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Barton noted several things in his talk: 

I. They have not yet drilled to the basement fault under the ore zone 
area, but have no doubt that it exists. 

. They have not yet drilled the large mass of limestone shown on the 
right side of the schematic cross-section. They have drilled the 
"sliver" block below the ore zone. It is the limestone clasts which 
are found in the gold zone breccia, above (up-dip) from the latite- 

limestone contact, which convinced Barton that the limestone clasts 
were brought in by the up-flowing explosive hydrothermal breccia 
phase. 

. Hydrothermal breccia "feeder" dikes, with ore grades, have been 
drilled below the ore breccia structure, but it is still unknown 
if a second breccia ore zone will be found in the basal structure 
as shown in the cross-section. 

The high specularite-copper matrix breccia contains the bulk of the gold 
values and highly resembles the hydrothermal breccias at the Chase Bagdad 
Mine in California, as well as similar breccias in the Planet-Swansea 
areas. 

JDS:mek ..--""/James D. Sell 

cc" F.T. G raybeal 
W.L. Kurtz 
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The Copperstone gold deposit is located in an area of F la t ,  dry, sandy 
terrain with several small knol ls about 40 feet high and prominent 
longitudinal sand dunes. Only 17 outcrops with a to ta l  surface area of 
approximately one acre are exposed. At the southern end of the 
Copperstone claim block and beyond is exposed an igneous and metamorphic 
ou t l i e r  of the Dome Rock Mountains. These rocks include grani te,  
gneiss, schist ,  quar tz i te  and amphibolite of uncertain age - Precambrian 
to Jurassic. A low angle f au l t  (detachment?) separates these rocks from 
an upper plate consist ing of a th ick sequence of Jurassic age quartz 
l a t i t e  welded tu f f s  ( q l t ) .  The upper plate sequence has been af fected 
by weak green schist  facics metamorphism in Cretaceous time. This f au l t  
probably extends beneath the Copperstone gold deposit ,  but d r i l l i n g  
fa i led to confirm i t s  presence. 

No early prospect p i t s ,  shafts or adits were found at Copperstone> 
Prospecting began in 1968 with bul ldozer trenching by a prospector to 
better expose weak copper minera l izat ion.  The property was submitted to 
Cyprus in 1980, and a lease was signed af ter  i n i t i a l  f i e l d  evaluation 
and sampling indicated 0.02 to 0.09 ounce per ton gold in a few small 
breccia outcrops. During 1981 through 1983 conventional percussion 
d r i l l i n g  in a 140 foot gr id by Cyprus (Amoco Mineral Company) tested the 
l im i t s  of the Copperstone minera l iza t ion.  Extensive induced 
polar izat ion and ground magnetic surveys were run. Anomalous frequency 
effects out l ined the gold deposit with considerable accuracy. D r i l l i n g  
from 1984 through 1986 fu r ther  defined the deposit .  

The Copperstone gold deposit is hosted by a th ick  sequence of fo l ia ted  
to massive and brecciated quartz l a t i t e  t u r f s .  These rocks are 
correlated reg iona l ly  with the Jurassic volcanics exposed in the Dome 
Rock Mountains to the south and throughout west-central  Arizona. In the 
deposit area the quartz l a t i t e  tu f f s  are at least 900 feet th ick based 
on d r i l l i n g  formation. The ru f fs  are characterized by var iable degrees 
of f o l i a t i on  defined by segregated bands of quartz - feldspar and 
ser i c i te ,  probably developed along or ig ina l  primary laminations in the 
t u f f .  The f o l i a t i o n s  exposed in surface outcrops in the deposit area 
a l l  dip 30-50 ° to the southwest. The indurated breccia dike that hosts 
the main gold zone wi th in  the deposit s t r ikes  approximately N45W and 
dips on an average of 30 ° to the northeast. These breccias continue 
along s t r i ke  at least 2,500 feet and down-dip 1,500 Feet. The breccias 
range in thickness From 50 to 200 feet and conta%n var iab ly  altered 
Fragments of quartz l a t i t e  in a hematite matr ix .  The main ore zone 
within the deposit general ly occurs along the basal contact of these 
breccias with the underlying fo l ia ted  quartz l a t i t e  t u f f .  This 
Immineralized zone is defined by an extensive mul t i -s tage hydrotherma] 
breccia zone. Fragments of quartz vein mater ia l ,  quartz l a t i t e  tu f f  and 
ear l ie r  developed breccia are contained wi th in  a hematite - specular i te 
matrix. Gold minera l iza t ion occurs p r imar i l y  w i th in  th is  hydrothermal 
breccia zone and in quartz - amethyst veins cut t ing through the adjacent 
l a t i t e  tu r fs .  Specular hematite, chrysoco] la, minor malachite, and 
barite are the most common accessory minerals with lesser amounts of 
calcite, siderite, manganese oxide, f lour i te,  adularia, magnetite, 

- I -  
BAII:RW209-OI 



/ chalcopyrite and pyr i te.  Mult iple episodes of mineralizing hydrothermal 
events and brecciation occurred at Copperstone. 

Mineralizing solutions also formed local zones of a l terat ion in and near 
the ore zones. Bleaching effects are caused by a rg i l l i za t i on  and 
ser ic i t i za t ion .  Local secondary gray-green ch lor i te  as wispy veining 
and minor chalcedonic s i l i c i f i c a t i o n  with small patches of chalcopyrite, 
pyri te and native gold have been seen. Microscopic examination of a 
gravity concentrate was made from a f loatat ion concentrate of the ore. 
About 80 percent of the gold occurs in small flakes ranging between 4 
and 40 microns. Coarse gold plates range from 50 to 150 microns. Most 
gold is free, but a small amount is locked wi th in quartz and iron 
hydroxides. 

The few mineralized outcrops at  Copperstone contain highly anomalous 
gold, s i lver  and copper. [n i ' t ia l  sampling found subore and ore grade 
gold values that led d i rec t ly  to d r i l l i n g .  Several ear lycore  holes and 
a large suite of surface samples were analyzed for a broad spectrum, of 
trace elements in an ef for t  to characterize the deposit. 

Copperstone is characterized by high barium, manganese, uranium and low 
arsenic, antimony, thall ium and mercury. Barite and f lour i te~are most 
abundant in the extreme southeastern end of the deposit where#hey occur 
in massive 4-5 foot veins. C ~ ~ a ~  

-Generally, gold mineralization is sharply defined within the mineralized 
breccia zone. I t  markedly decreases over a few tens of feet into 
hanging wall and foatwall rocks where often no gold is detected by 
atomic absorption analysis. In higher gold grade zones within the 
deposit, s i l ver  values are higher and may provide some recoverable 
value. Copper ranges up to several percent wi th in the gold zone, mostly 
as chrysocolla. .. 
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C O P P E R  

Chino Mining Co.  

Cox C r e e k  Ref in ing  Co.  

Cyprus  Minera ls  Co.  

K e n n e c o t t  Coppe r  C o r p .  
Subsid iary  of  " 
S t anda rd  Oil Co.  
(Ohio) 

C R U S H E D  S T O N E  

USX Corp .  

Smel t e r ,  Hur ley ,  NM. 

R e f i n e r y  and  rod  mill ,  
Ba l t imore ,  MD. 

S i e r r i t a  Mines, 
Sahau r i t n ,  AZ. 

F l a m b e a u  Deposi t ,  
Ladysmi th ,  WL 

C a l c i t e  Q u a r r y ,  R o g e r s  
C i ty ,  MI, Cedarv i l l e  Q u a r r y  
Cedarv i l l e ,  ML 

Announced  c losure  o f  up  to  5 weeks  beginning in Augns t  for  a ma jo r  f u rnace  
ove rhau l  as  p a r t  of a $14 mil l ion p r o g r a m  to  upg rade  the  I Z 0 , 0 0 0 - m t / y r  
s m e l t e r .  During the shu tdown,  c o n c e n t r a t e s  will  be sold o r  s tockp i l ed  fo r  
t r e a t m e n t  when  the  s m e l t e r  reopens ,  

F i red  up i t s  wire rod  mill  in Ju ly  in a t e s t  run° Full  p roduc t ion  a t  the  
Z00 ,000 -mt /y r  p lan t  is s chedu led  for  S e p t e m b e r  Mitsublshi Me ta l  Corp .  of  
J a p a n  r e c e n t l y  p u r c h a s e d  a Z 0 ~  s h a r e  in the  newly  f o r m e d  c o m p a n y  by  
exe rc i s ing  a n  opt ion  he ld  by  Southwire  Corp . ,  Ca ro l l ton ,  GA,  a Z0~ o w n e r  of  
Cox  Creek .  

On Ju ly  I0 ,  r e v e a l e d  pl~ms to  i n c r e a s e  c o p p e r  p r o d u c t i o n  a t  i t s  S ie r r i t a  
Mine by a n o t h e r  15,000 s t / y r  beginning in Sep t embe r .  C u r r e n t l y  o p e r a t i n g  
a t  an  annua l  r a t e  of 80,000 s t / y r ,  t he  r a t e d  c a p a c i t y  o f  the  S i e r r i t a  
o p e r a t i o n  is abou t  l l0p000  st~yr. 

On Ju ly  Z0, f i led  wi th  the  Wisconsin D e p t .  of  N a t u r a l  R e s o u r c e s  a 
n o t i c e  o f  i n t en t  to  mine  the  F l a m b e a u  c o p p e r  depos i t .  Plans ca l l  
fo r  a $15 to  $~0 mill ion open pi t  mine  t ha t  would emp loy  abou t  35 persons  
a n d  h a v e  a p roduc t i on  l i fe  of abou t  5 y r  wi th  abou t  1,000 to  1,500 s t / d  o f  o re  
be ing  sh ipped  to ex is t ing  c o n c e n t r a t o r s .  G r a d e  is e s t i m a t e d  to  be 3 . 5 ~  - 4% 
coppe r ,  wi th  some  gold  and  s i lver  va lues .  K e n n e c o t t  hopes  to  have  the  mine 
o p e r a t i o n a l  in Z yr .  

A g r e e d  to  se l l  i t s  Michigan l imes tone  ope ra t i ons  to  Michigan 
Minera l  Assoc ia t e s ,  whose p r inc ipa l s  inc lude  ~ f o r m e r  USX e m p l o y e e s  w i th  
ex tens ive  knowledge  o f  the  ope ra t ions .  Michigan Mineral  Assoc i a t e s  in tends  
to  con t inue  business  a t  t he  s a m e  levels  o f  ou tpu t  wi th  c o m m e r c i a l  sa les  
u n d e r  a l ong - t e rm  a g r e e m e n t  to  USS (USX's s t ee imak ing  a rm)  and  o t h e r  
c u s t o m e r s .  The C a l c i t e  Q u a r r y  is the  3d l a rge s t  o p e r a t i o n  in the  U.S. 
T o g e t h e r ,  the  C a l c i t e  Q u a r r y  and  the  Cedarv i l l e  Q u a r r y  ope ra t i ons  p roduce  
abou t  I0  mil l ion s t / y r  o f  s t o n e  and  emp loy  abou t  350 worke r s .  

G O L D  

Amse lco  Minera ls  Inc.  
and  N e r c o  Minerals  Co.  

Cyprus  Minera ls  Co .  

F i r s t  Mississippi Corp .  

FMC Corp .  

Al l iga to r  R idge  Mine, 
White P ine  Co.~ NV. 

Q u a r t z s i t e ,  AZ. 

G e t c h e l l  Mine,  Humbold t  
Co. ,  NV. 

• . 

Parad i se  P e a k  mine ,  
Gabbs ,  NV and  J e r r i t t  
Canyon  jo in t  v e n t u r e ,  
Etko Co. ,  NV. 

P a r t n e r s  announced  p lans  to  c o n s t r u c t  a new c a r b o n - i n - l e a c h  p roces s ing  
p l a n t .  The n e w  1,000 s t l d  p l an t ,  s chedu led  to  beg in  o p e r a t i o n  in O c t o b e r  
1987,  will p roce s s  c a r b o n - b e a r i n g  ore  for  a n  e x p e c t e d  t o t a l  y ie ld  of 70,000 
t r  oz  of  gold ove r  the  nex t  3 y r .  The mine 's  ex i s t ing  open  p i t  r e s e r v e s  o f  
ox ide  o re  a r e  e x p e c t e d  to  be  e x h a u s t e d  p r i o r  to c o m p l e t i o n  o f  the  new p lan t  
bui l t  to  u t i l i ze  ex is t ing  and  s tockp i l ed  c a r b o n a c e o u s  o re s .  

Signed a Z~ y r ,  $18 mil l ion c o n t r a c t  wi th  Morr l son-Knudson  Co.  Inc.  to  
mine  gold ore  a t  i t s  new Cyprus  C o p p e r s , o n e  Mine. Using a f ine  gr ind  and  
a g i t a t i o n  l each  p rocess ,  Cyprus  Minerals  p lans  to  s t a r t  gold e x t r a c t i o n  in 
Sep t embe r .  P r o j e c t e d  annua l  ou tpu t  is 60 ,000 t r  o z / y r  fo r  (~ y r .  R e s e r v e s  
a re  e s t i m a t e d  to  be 4 .4  mil l ion s t  a v e r a g i n g  0.077 t r  o z l s t  o f  gold .  About  5Z 
c o n t r a c t  worke r s  and  36 emp loyees  a re  e x p e c t e d  to  o p e r a t e  t he  open  p i t  
mine  a n d  p roces s ing  p l a n t .  

Announced  p lans  to  p r o c e e d  wi th  a $?0 mil l ion p r o g r a m  to  c o n s t r u c t  a ma jo r  
open  p i t  go ld  mine and  mil l  a t  t he  G e t c h e l l  Mine n e a r  Winnemucca .  The 
expans ion  will c o m p l e m e n t  t he  ex i s t ing  heap  l e a c h i n g  o p e r a t i o n  a t  the  s i te .  
Fol lowing comple t i on  o f  c o n s t r u c t i o n  in 1989, annua l  gold p r o d u c t i o n  is 
e x p e c t e d  to  be  abou t  170,000 t r  oz.  

The C h i c a g o - b a s e d  FMC Corp .  span  o f f  i t s  gold p roduc ing  ope ra t i ons  in J a n e ,  
f o rming  a new public  c o m p a n y ,  FMC Gold  Co.  The p a r e n t  c o m p a n y  is 
e x p e c t e d  to  r e t a i n  a m a j o r i t y  of the  s h a r e s  ou t s t and ing .  FMC Gold  Co.  
p r o d u c e s  gold a n d  s i lver  a t  i t s  new P a r a d i s e  Peak  mine  n e a r  Gabbs ,  NV, a n d  
the  J e r r i t t  C a n y o n  jo in t  ven tu r e  in Elko C o u n t y ,  NV. 
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COPPERSTONE 
GEOLOGIC SUMVLARY 

The Copperstone gold deposit is located in an area of f l a t ,  dry, sandy 
terrain with several small knol ls about 40 feet high and prominent 
longitudinal sand dunes. Only 17 outcrops with a to ta l  surface area of 
approximately one acre are exposed. At the southern end of the 
Copperstone claim block and beyond is exposed an igneous and metamorphic 
out l ier  of the Dome Rock Mountains. These rocks include granite, 
gneiss, schist,  quartzi te and amphibolite of uncertain age - Precambrian 
to Jurassic. A low angle fau l t  (detachment?) separates these rocks from 
an upper plate consisting of a thick sequence of Jurassic age quartz 
l a t i t e  welded tu f fs  ( q l t ) .  The upper plate sequence has been affected 
by weak green schist facics metamorphism in Cretaceous time. This fau l t  
probably extends beneath the Copperstone gold deposit, but d r i l l i n g  
fai led to confirm i t s  presence. 

No early prospect p i t s ,  shafts or adits were found at Copperstone. 
Prospecting began in 1968 with bulldozer trenching by a prospector to 
better expose weak copper mineral izat ion.  The property was submitted to 
Cyprus in 1980, and a lease was signed after i n i t i a l  f i e l d  evaluation 
and sampling indicated 0.02 to 0.09 ounce per ton gold in a few small 
breccia outcrops. During 1981 through 1983 conventional percussion 
d r i l l i n g  in a 140 foot grid by Cyprus (Amoco Mineral Company) tested the 
l imi ts  of the Copperstone mineral izat ion.  Extensive induced 
polarizat ion and ground magnetic surveys were run. Anomalous frequency 
effects outlined the gold deposit with considerable accuracy. D r i l l i ng  
from 1984 through 1986 fur ther  defined the deposit. 

The Copperstone gold deposit is hosted by a thick sequence of fo l ia ted 
to massive and brecciated quartz l a t i t e  tu f fs .  These rocks are 
correlated regional ly with the Jurassic volcanics exposed in the Dome 
Rock Mountains to the south and throughout west-central Arizona. In the 
deposit area the quartz l a t i t e  tu f f s  are at least 900 feet th ick based 
on d r i l l i n g  formation. The tu f f s  are characterized by variable degrees 
of fo l i a t i on  defined by segregated bands of quartz - feldspar and 
ser ic i te ,  probably developed along or ig inal  primary laminations in the 
tu f f .  The fo l ia t ions  exposed in surface outcrops in the deposit area 
a l l  dip 30-50 ° to the southwest. The indurated breccia dike that hosts 
the main gold zone within the deposit str ikes approximately N45W and 
dips on an average of 30 ° to the northeast. These breccias continue 
along s t r ike at least 2,500 feet and down-dip 1,500 feet .  The breccias 
range in thickness from 50 to 200 feet and conta%n var iab ly  altered 
fragments of quartz l a t i t e  in a hematite matrix. The main ore zone 
within the deposit generally occurs along the basal contact of these 
breccias with the underlying fo l ia ted quartz l a t i t e  t u f f .  This 
~mineral ized zone is defined by an extensive mult i -stage hydrothermal 
breccia zone. Fragments of quartz vein material,  quartz l a t i t e  tu f f  and 
ear l ie r  developed breccia are contained within a hematite - specularite 
matrix. Gold mineral izat ion occurs pr imari ly wi th in th is  hydrothermal 
breccia zone and in quartz - amethyst veins cutt ing through the adjacent 
l a t i t e  tu f fs .  Specular hematite, chrysocolla, minor malachite, and 
barite are the most common accessory minerals with lesser amounts of 
ca lc i te ,  s ider i te ,  manganese oxide, f l ou r i t e ,  adularia, magnetite, 
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chalcopyrite and pyrite. Multiple episodes of mineralizing hydrothermal 
events and brecciation occurred at Copperstone. 

Mineralizing solutions also formed local zones of alteration in and near 
the ore zones. Bleaching effects are caused by argil l ization and 
sericitization. Local secondary gray-green chlorite as wispy veining 
and minor chalcedonic s i l i c i f i ca t ion  with small patches of chalcopyrite, 
pyrite and native gold have been seen. Microscopic examination of a 
gravity concentrate was made from a floatation concentrate of the ore. 
About 80 percent of the gold occurs in small flakes ranging between 4 
and 40 microns. Coarse gold plates range From 50 to 150 microns. Most 
gold is free, but a small amount is locked within quartz and iron 
hydroxides. 

The few mineralized outcrops at Copperstone contain highly anomalous 
gold, silver and copper. In i t ia l  sampling found subore and ore grade 
gold values that led directly to dr i l l ing.  Several early core holes and 
a large suite of surface samples were analyzed for a broad spectrum of 
trace elements in an effort to characterize the deposit. 

Copperstone is characterized by high barium, manganese, uranium and low 
arsenic, antimony, thallium and mercury. Barite and flourite are most 
abundant in the extreme southeastern end of the deposit where they occur 
in massive 4-5 foot veins. 

Generally, gold mineralization is sharply defined within the mineralized 
breccia zone. I t  markedly decreases over a few tens of feet into 
hanging wall and footwall rocks where often no gold is detected by 
atomic absorption analysis. In higher gold grade zones within the 
deposit, silver values are higher and may provide some recoverable 
value. Copper ranges up to several percent within the gold zone, mostly 
as chrysocolla. 

-2- 
BAN:RW209-OI 



SUB 
~ - ±  " nil _ n 

Breccia 
DiI~e 

. . . . . . . . .  _ _  , , . , , .  . , , .  . ,  

SURFACE 
n i i i  I I I 

,~,.~',, '~ I 

5 0  ° 

0 
qlt 

GEOLOGY 
I I  i I i  I I  I ii I I  I I I I I r l l  i i i i i i i  

C~"qlt 

0 

qlt 

Fault 

Ore 
C~ 

Zonq 

Amethyst 

, m 4  4 1  

\ 

Vei 

Old 

C,30 ° 
ml 
A 
i 

Bas 

I 
I 

DIU 

, %  \ 

D\U D' 
~,~ / : ;  

i f "  q V 

, -~,,~, 

, p #  

% 

% 
t 
t 
I \ 

/ ' / 
/ 

I '  I 
I 

I 

! 
% 

4 
o N 500 
~ feel ' 

\ 
\ 

% 

\ 

Young Basalt 

( 



11 i ~ . , , i  . . . . . . . . . . . . . . . . . . .  , ,  ~ ~ i [ i j l l l l l U l l  [ I I I I I I I I I 1 | 1 1  i i i i  

SCHEMATIC GEOLOGIC 
I " ~ I I I I I I I I I L [  i i i i i i i i i  II 2 1 [  

t J l  . 

SECTION 
I I I . .  

, ! , ,  t l  
I I  I . . . .  T . . . . .  

SW 

DOME ROCK .MTNS 

( 
i ~--T 

! /  Schist 
I I /  ~ .. 
il I ~1 

I I 
I 

I000' - 

i,I. 1 ~ 

I 

/ / 

COPPER PEAK 

I ~  • ' l -  o i 

"hyte: Porp 
i!{1 Dike s.::}ii..,i:!i 

COPPERSTONE 

i "  . i  I I  ; . J . . , ,  . , . ,  

Granlle -Gneiss! 

;I 
• ~ , ' . .  

t l /  
i 



C 
. i i . I 

GEOLO 
- I I I  L 1 1  J I I i i  i I 

I I I I I I I I  I I L I I 

GIC SECTION 
I "  

I I  

NE 

:K MTNS 

COPPER PEAK 
COPPERSTONE MINE AREA 

'1 / '" 

\ 

T!achyteiPorph 
).!~i } :,!~ ~1.. Dikes:i~!,!,;/::i 

i~ ..~ , . , . .  • ' - 

",'.,:, G r an it e - G n e i s s ii:::~:;':v ",i:~ 

) \ ,  :::, 

,t) 

) " " ~ "  

) 

( 

i l~p" 
t \  

!, 



Southwestern Exploration Division 

April 18, 1588 

FILE NOTE 

AGS 1988 Spring Field Trip 
Bighorn, Socorro and 
Copperstone Mines 
La Paz County, Arizona 

An excellent field trip was conducted among the rain squalls on April 17- 
18, 1988. The trip covered the geology between Wickenburg and Parker, 
Arizona, with special stops at the Bighorn Mine of Roddy Resources, the 
Socorro Mine (under option to Can-Ex Resources), and the Copperstone Mine 
of Cyprus Gold. 

Roddy Resources has recently sold out, transferred?, changed their Bighorn 
property to Belmoral Mines Ltd. The new resident metallurgist (4 months on 
the job) led the tour and told all on the problems, perhaps unresolvable, 
for the present tonnage-grade at the Bighorn. 

Perry Willard of Can-Ex says that at his BigHorn, i.e., El Tigre, etc. to 
the west, that Billiton has completed their first round of drilling and 
was disappointed in that they could not expand the Can-Ex reserves. 

Can-Ex is now over at the Socorro Mine looking at the specimen gold in 
the carbonate section. Still looks iffy for any production. Stan Keith 
held forth and handed out additional data for his Socorro anomaly. 

Copperstone now has a resident geologist and they are down 100 feet and have 
about half the open-pit ore gone, so are presently detailing for the UG 
production for continuation. 

The inch thick guidebook and the Socorro hand-out by S. Keith are in the 
library. 

The cover and excerpts are included here for your information. 

JDS:mek 
Arts. 

CC: F.T. Graybeal 
W.L. Kurtz 
Staff 
Bighorn File 
Socorro Mine File 
Copperstone Mine File 

///James D. Sell 
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INTRODUCTION 

On behalf of the Arizona Geological Society, we would like to 
welcome you to the 1988 Spring Field trip. As most of you know, 
the trip will include visits to two new gold mines at Bighorn and 
Copperstone, as well as a visit to the Socorro Mine, which is an 
important gold prospect. 

The selection of Bighorn and Copperstone as two of the mine sites 
for this field trip has much to do with the fact that they are 
two of Arizona's newest gold mines - Bighorn will go into 
production this year, whereas Copperstone went into production 
late in 1987. They also represent a type of ore deposit and 
style of mineralization that appears, thus far, to be restricted 
to western Arizona, southeastern California and northwestern 
Sonora. In particular, the gold ± silver mineralization is 
hydrothermal, and is primarily associated with hypogene 
specularite ± hematite + silica in association with base metals 
(copper ±zinc ± lead). 

The zones of mineralization are hosted by normal faults which may 
be listric in character, and which appear to be subordinate to 
larger, regional structures. In some instances the larger 
structures can be identified as detachments, whereas in some 
examples such a structural association is difficult to establish. 

Two of the papers written for this guidebook by Dick Beane and 
Tony Kuehn review and discuss the geochemistry of the fluids that 
may be responsible for emplacing this type of gold mineral- 
~zation. It is suggested, for example, that these particular 
fluids are moderately saline and that gold may be transported as 
a chloride complex. These two characteristics explain why iron 
is present as an oxide and why the associated minerals are base 
metals. 

By way of contrast, it should be remembered that many of the 
volcanic-hosted and sedlment-hosted gold deposits of Nevada and 
California are associated with iron sulfides and a suite of 
elements that commonly include antimony, arsenic and mercury. 
The fluids associated with these particular deposits are proposed 
to be dilute with respect to salinity and include gold complexed 
with sulfur. 

These "Sonora-type.. deposits then appear to be a distinctive 
class of gold deposit that exhibit a very strong structural 
control at their sites of emplacement and mineralization that has 
been accomplished by fluids that have a restricted and somewhat 
unique geochemistry. 

We hope you all find the mines exciting and enjoy the opportunity 
to meet with other members of the AGS in a very informal setting. 
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