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Mining Records Curator
Arizona Geological Survey
416 W. Congress St., Suite 100
Tucson, Arizona 85701
520-770-3500

http:/ /www.azgs.az.gov
inquiries@azgs.az.gov

The following file is part of the
James Doyle Sell Mining Collection
ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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From: "Russo, Jennifer (RCC)" <jennifer.russo@resolutioncopper.com>
Subject: Resolution Copper E-Alert
Date: Fri, 21 May 2004 23:16:02 40000

Resolution Copper and Superior Junior/Senior High School Celebrate a Night at
the Ballpark. Read the Release at
http://www.resolutioncopper.com/media/newsreleases.asp.

[ Back ]

© 2004 Comcast Cable Communications, Inc. All rights reserved.
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Contact
Jennifer Russo, 602.956.0223, ext. 15
Corporate Communications Director
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NEWS RELEASE

Resolution Copper Transitions to Managers of Resolution Project;
Commencement Celebration Set for May 18
SUPERIOR, Ariz. — Resolution Copper announced today its official transition to
manager of the Resolution project, a joint venture between Resolution Copper Company
and BHP -Billiton. The company takes the helm after crossing the $25 million mark.

“This project will have significant direct and indirect economic benefits for Superior
throughout the operational life of the mine,” said Bruno Hegner, vice president and general
manager of Resolution Copper. "This transition will allow us to further our partnership with
the residents of the Town of Superior and continue to identify mutually beneficial ways that
we can work together on issues of concern.”

Resolution Copper will continue further environmental and geotechnical evaluations of
the property. During the remainder of 2004, the company will undertake two voluntary
remediation projects at an investment of nearly $2million dollars. One of those projects will
involve closing adits, tunnels and other workings that remain from previous mining
operations. The second initiative will focus on improvement of housekeeping and

stormwater retention capabilities on the West Plant Site near town.

To commemorate the transition to manager of the Resolution project, the company will
host an ice cream social on Tueéday, May 18, from 4:30 —6:30 p.m. to dedicate their new
office at the West Plant Site. Guests will enjoy live entertainment from local favorite Sipie
and His Big Band Sound. Treats will include delicious ice cream, plus face painting and
balloon sculpting for the kids. There will be a special ribbon cutting ceremony at 5 p.m. The
West Plant Site office is located at 102 Magma Heights, just east of town. There is not cost
to attend this event.
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Copper dreams alive, well near Superior

Publication: East Valley Tribune; Date:Wednesday, MAR 24, 2004; Section:Business; Page 41




Magma
air quality
maintenance

systems.




Our goal...
cleaner air.

Magma Copper Company and its parent
company, Newmont Mining Corporation, are
committed fo the control of smelter emissions to
whatever degree may be necessary to protect
the health and welfare of residents in the area
influenced by the San Manuel smelter.

Magma's air quality control systems have been
designed and built fo insure compliance with the
ambient air quality standards established by the
State and Federal governments.

By 1975, Magma had taken these actions,
which resulted in cleaner air:

e nstalled the sulfuric acid plant at San Manuel
fo control up to 96% of the sulfur dioxide in smelter
converter emissions.

¢ Installed electrostatic precipitators at the smelter
and dust collection systems throughout the plant
during original construction and later expansions
(1954—1965—1971).

¢ Closed the Superior Division smelter in 1971 to
consolidate smelting operations at San Manuel.

e Established comprehensive air monitoring in the
area of influence of the smelter, collecting pri-
mary data on actual ambient air quality.

¢ Gave financial support to University of Arizona
Atmospheric Analysis Laboratory.

e Cooperated with the U.S. Bureau of Mines in re-
search and investigation of the citrate process
to convert sulfur dioxide fo elemental sulfur at a
pilot plant in San Manuel.



e Participated in a second pilot plant project at
San Manuel with other mining companies to study
and evaluate the feasibility of scrubbing the
weak gases from reverberatory furnaces.

¢ Conducted independent research programs
through Newmont Mining Corporation’s Research
Laboratories, including study and evaluation of
alternative smelting methods.

e Completed steps to utilize or dispose of acid
product to avoid further environmental problems.

e Cooperated fully with and contributed informa-
tion and experience to State and Federal agen-
cies in the promulgation and administration of
air quality standards.

Capital outlays between 1971 and 1975 for
Magma'’s air quality control system approach
$40,000,000. In addition to initial construction
costs, future operating and maintenance costs
will be significant.

Copper Converter at Magma Copper Com-
pany’s San Manuel, Arizona, smelter.






The contact
sulfuric acid process.

The San Manuel sulfuric acid plant uses the
contact process in a two-frain or modular system.
All of the converter gases are cleaned and cooled
in a common system, and then split info two sep-
arate conversion and absorption systems.

Upon leaving the high velocity flues, the sulfur
laden gases, principally sulfur dioxide, are pulled
through a large electrostatic precipitator fo remove
dust and particulate matter, then through cooling
and humidifying fowers, and finally through a bank
of eight electrostatic mist precipitators to remove
all remaining solids and acid mist.

The resulting clean sulfur dioxide gas is split
info two frains, or processing modules, where it is
compressed and passed through beds of a
catalyst, vanadium pentoxide, where it is con-
verted into sulfur trioxide, SOs. Several passes over
the catalyst are necessary.

The sulfur trioxide passes to absorption towers
where it is absorbed into circulating sulfuric acid.
The resulting saturated acid can be concen-
frated to any specified grade, usually the com-
mercial grade of 93 percent.

Magma Copper Company’s San Manuel, Ari-
zonaq, Sulfuric Acid Plant.



Controlling |
the elusive sulfur.

Copper sulfide mineral concentrates produced
at the San Manuel and Superior Divisions of Magma
Copper Company contain approximately 28%




minor amounts of other important minerals including
molybdenum, gold, silver, thenium and selenium.

In the smelting process, the iron is oxidized
and combined with silica fluxes to form slag. The
final slag is an inert material which is discarded
near the smelter.

Sulfur is released by oxidization in both the
reverberatory furnaces and converters. The major
oxidization, which produces sulfur dioxide, occurs
in the converting process, while only weak gases
are released from the reverberatory fumaces.

There is no feasible technology available for |

processing the weak (less than 2% by volume)
sulfuroxide gases from the reverberatory furnaces.
However, the converters are capable of producing
a richer (3% to 7% by volume) sulfur gas which is
manageable with the contact sulfuric acid process.
Even for this purpose, the sulfur dioxide is
frequently marginal in strength and tight hoods
and gas collection systems are placed on the
converters fo keep air from diluting the gas. The
hoods are high quality steel but do not have the
advantage of refractory surfaces, so they must be
water-cooled to survive the hot gases evolved in
the converting phase of the smelting process.
The gas stream feeding the acid plant must
have reasonably continuous flows of relatively
strong sulfur dioxide. Converter operations must

be coordinated and scheduled to maximize the |

sulfur dioxide content of continuous gas feed.

The feed gas stream is drawn through specially
designed systems of high velocity flues and into
electrostatic precipitators for first stage cleaning
and cooling.

Gas Cleaning, Conversion and Absorption Sys-
tems of Sulfuric Acid Plant.










Temperatures and strengths of the acid sys-
tems circulating within the plant are critical to its
operation and must be maintained within strict
limits. This is accomplished by an elaborate sys-
tem of automated controls to maintain efficient
operations.

The San Manuel plant has a designed pro-
duction capacity of up to 2,000 tons per day of
sulfuric acid.

The reverberatory
stack plume.

The visibility of a white plume from the rever-
beratory furnace stack is largely the result of
moisture which is present in the mineral concen-
trates and also is produced as a product of com-
bustion. About 500 tons of moisture per day are
released from the three reverberatory fumaces of
the San Manuel smelter.

A new electrostatic precipitator at the rever-
beratory stack is highly efficient and is designed
fo remove in excess of 98% of particulate matter
in the reverberatory plume.

With all air quality control systems operating
normally, components of the single white plume
from the San Manuel smelter will be approxi-
mately 15% watervapor, less than 2% sulfur dioxide,
and 83% inert natural air components.







From waste. ..
useful products.

Sulfuric acid is a common chemical used
widely in industry, mining and agriculture. Large
quantities are produced and used in industrial-
ized regions.

Southwestem markets are limited but Magma
has taken steps to develop regional outlets for as
much of its sulfuric acid production as possible.

Mining—Arizona has large quantities of the
silicate and oxide ores whose copper can be ex-
tracted by leaching with sulfuric acid. The acid is
also used in the processing of uranium, tungsten
and other minerals.

Agriculture—Fertilizer production uses large
quantities of sulfuric acid which also may be
applied directly to imigation water to help neutral-
ize soil alkalinity.

Industry—Limited amounts of Magma acid
will enter national markets for use in oil refining
and consumer products, such as automobile
batteries.

To fransport the acid, Magma operates a fleet
of railroad tank cars. In addition, a significant
amount of acid is shipped by truck.

Storage is provided at the San Manuel ship-
ping terminal for up to 20,000 tons of acid.

Sulfuric Acid Loading at San Manuel, Arizona.



Neutralization...
a standby necessity.

As important as the production of the acid
itself is the necessity for providing for its disposal in
the event that production exceeds the amount
which can be disposed of beneficially through
use or sale. In addition, the plant generates small
amounts of weak acid waste which must be
discarded.

To avoid possible land and water contami-
nation, Magma's acid neutralization system has
the capacity to process the full production of the
San Manuel acid plant, if necessary.

The process involves neutralization of acid
with finely ground limestone to form an inert and
insoluble gypsum slurry, which can be discarded
with the concentrator tailings. Approximately one
ton of limestone and one ton of water are required
to neutralize one ton of sulfuric acid.

To obtain this limestone, a quarmy was located
seven miles south of San Manuel and several
small limestone hills must be excavated. A road
was built for haulage and additional water wells
were developed.

The limestone is crushed and prepared through
existing concentrator circuits so that an ample
supply can be made available as needed.

The cost of neutralizing the acid approximates
the cost of its production.

Magma Copper Company’s Smelter and the
community of San Manuel, Arizona.









Air monitoring and
intermittent controls.

Under clean air regulations, the San Manuel
smelter is required to maintain positive control
over approximately 60% of the sulfur dioxide gen-
erated by the smelting process.

The acid plant is capable of controlling 96%
of the SO, from the converters; but, since it does
not tfreat reverberatory fumace gases, the overall
emission control of total smelter gases is approxi-
mately 70%, well within State and Federal require-
ments for positive control.

For the reverberatory furnace, a new, large,
high efficiency electrostatic precipitator is designed
o remove in excess of 98% of the particulate matter,
as required by regulations.

As an added precaution that ambient air
standards will not be violated during adverse
weather conditions, an extensive air monitoring
system continuously measures sulfur dioxide con-
centrations and weather conditions throughout
the area influenced by the smelter.

Seven permanent monitoring stations and
one mobile station are equipped with continuous
weather and sulfur dioxide monitoring instruments
and radios which fransmit data to a computer in
San Manuel every three minutes.

Special computer programs produce guid-
ance information about possible adverse weather
conditions and potential air pollution episodes.
This information is continuously displayed for
management review. If necessary, timely action
can be taken fo reduce or curtail smelting opera-
tions to malntain ambient air quality standards.

The air monitoring system is supervised by
meteorologists. Their continuing studies of the
regional weather and characteristics of smelter
emissions add substance to the body of scientific
knowledge about air quality in Arizona.

Air Monitoring Station, one of eight, continuously
measures air quality near San Manuel smelter.



Producing Arizona
copper since 1910.

Magma Copper Company is a highly inte-
grated producer of primary copper, controlling
the entire process from underground ore bodies
through refining and having a production ca-
pacity of 200,000 tons of metal per year.

Magma was founded in 10 by William Boyce
Thompson who purchased the Silver Queen mine
near Superior and then began to explore and
develop its high-grade copper veins. This extraor-
dinarily rich mine has developed and expanded,
and today produces 3,000 tons per day of ore
with an average grade of 4.5% copper.

In 1944, Magma acquired the San Manuel
group of claims and, with Federal assistance,
launched the program of exploration and devel-
opment which resulted in the present day San
Manuel mine, community, concentrator, smelter
and refinery. First production from the San Manuel
plant was in 1956.

The San Manuel mine contains an estimated
one billion tons of copper ore averaging 0.7%
copper. Its production is 60,000 tons of ore per
day, which is all processed daily through the con-
centrator and smelter. Concentrates from Superior
are shipped to San Manuel for smelting and refining.

In 1969, Magma became a wholly owned
subsidiary of Newmont Mining Corporation, an
international firm specializing in the development
and production of diversified mineral resources.

Continuous cast %4s inch copperrod ofthe highest
purity is produced at San Manuel for the wire and
cable industry.



MAGIMA
Magma Copper Company
A Subsidiary of Newmont Mining Corporation
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P.O.Box M, San Manuel, Arizona 85631
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property in other ways.

Resolution’s interest in the community was praised by Mayor Michael Hing, who said it contrasts v
sometimes rocky relationships that existed between the town and mining interests in the past. Even
exploration activities so far have had an impact, he said. "It has given us hope for the future.”

MINING PLANS: Resolution Copper Co. wants to mine a copper ore dep ,00 7 below the surface at the
Mine Shaft east of Superior. TIM HACKER, TRIBUNE

http://epaper.aztrib.com/APD25124/PrintArt.asp?Title=Copper%20dreams%?20alive%2C...  3/25/2004
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‘Block caving' copper
Resolution Copper Co. wants to use "block caving”
to remove a large copper ore deposit more than a

mile below the surface.
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From: Nyal Niemuth

To: James Sell

Date:  05/21/2001 10:58:46 AM
Subject: Magma Por. JV

> -—-Original Message---—-

> From: Perry, John JT

> Sent: Thursday, April 26, 2001 5:35 PM

> To: COPNASMN-MSGO01 Mail Clients

> Subject: BHP COPPER SUPERIOR OPERATION-KENNECOTT EXPLORATION COMPANY
> JOINT VENTURE

> Importance: High

>

> As part of our ongoing process to evaluate all options for our facilities,

> 1 am pleased to announce we have signed an agreement with Kennecott

> Exploration Company regarding the Superior facility. I believe execution

> of the terms of this agreement is a great outcome for BHP shareholders,

> employees and the community. For additional information, please see the

> attached document which is the text that will be published in the Superior

> Sun newspaper next week.

>

> At BHP Copper, we recognize the strong mining legacy of which we are a

> part, and are proud of the contributions our industry has made to this

>region. As we move into the next century, we are constantly looking for

> ways to manage our mining resources, and ensure the well being of our

> employees and the community.

>

> On Tuesday, April 17, 2001, BHP Copper and Kennecott Exploration Company
> of Salt Lake City, Utah, entered into an agreement whereby Kennecott will

> conduct exploration drilling activities in an area where BHP Copper has

> the mineral claims near Superior. The exploration activities will be in

> and around the mineral resource known as the Magma Porphyry. Porphyry is a
> geologic term used to describe certain types of copper deposits. "We feel

> that the Magma Porphyry resource has the potential to yield significant

> copper reserves,” said John Perry, President of BHP Copper North America.
>

>

> "QOur arrangement with BHP Copper allows Kennecott Exploration Company an
> opportunity to expand upon previous exploration efforts in a prominent

> mining district,” said Bruno Hegner, General Manger-Commercial, Kennecott

> Exploration Company.

>

> The terms of the agreement allow Kennecott Exploration Company to earn 55%
> of the project upon spending $25 million over six years. Kennecott

> Exploration Company can withdraw from the project at any time prior to
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ﬁ earning in. As it has done in the past, BHP Copper will continue to keep
> the community apprised of any changes or new arrangements that could lead

> to further copper extraction in Superior.
>

> For more information, please call Mr. Charles Taylor, Director of

> Environmental and External Affairs, BHP Copper, at (520) 498-4101, or Mr.

> Bruno Hegner, General Manager-Commercial, Kennecott Exploration Company,
> at (604) 669-9953.
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From: Nyal Niemuth

To: James Sell

Date:  05/21/2001 10:58:46 AM
Subject: Magma Por. JV

> emmen Original Message---—

> From: Perry, John JT

> Sent: Thursday, April 26, 2001 5:35 PM

> To: COPNASMN-MSGO1 Mail Clients

> Subject: BHP COPPER SUPERIOR OPERATION-KENNECOTT EXPLORATION COMPANY
> JOINT VENTURE

> Importance: High

>

> As part of our ongoing process to evaluate all options for our facilities,

> J.am pleased to announce we have signed an agreement with Kennecott

> Exploration Company regarding the Superior facility. I believe execution

> of the terms of this agreement is a great outcome for BHP sharcholders,

> employees and the community. For additional information, please see the

> attached document which is the text that will be published in the Superior

> Sun newspaper next week.

>

> At BHP Copper, we recognize the strong mining legacy of which we are a

> part, and are proud of the contributions our industry has made to this

> region. As we move into the next century, we are constantly looking for

> ways to manage our mining resources, and ensure the well being of our

> employees and the community.

>

> On Tuesday, April 17, 2001, BHP Copper and Kennecott Exploration Company
> of Salt Lake City, Utah, entered into an agreement whereby Kennecott will

> conduct exploration drilling activities in an area where BHP Copper has

> the mineral claims near Superior. The exploration activities will be in

> and around the mineral resource known as the Magma Porphyry. Porphyry is a
> geologic term used to describe certain types of copper deposits. "We feel

> that the Magma Porphyry resource has the potential to yield significant

> copper reserves,” said John Perry, President of BHP Copper North America.

>

>

> "Qur arrangement with BHP Copper allows Kennecott Exploration Company an
> opportunity to expand upon previous exploration efforts in a prominent

> mining district," said Bruno Hegner, General Manger-Commercial, Kennecott
> Exploration Company.

>

> The terms of the agreement allow Kennecott Exploration Company to earn 55%
> of the project upon spending $25 million over six years. Kennecott

> Exploration Company can withdraw from the project at any time prior to
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“> eaming in. As it has done in the past, BHP Copper will continue to keep
> the community apprised of any changes or new arrangements that could lead
> to further copper extraction in Superior.
>
> For more information, please call Mr. Charles Taylor, Director of
> Environmental and External Affairs, BHP Copper, at (520) 498-4101, or Mr.
> Bruno Hegner, General Manager-Commercial, Kennecott Exploration Company,
> at (604) 669-9953.




MeY-88-1998 14:11 AZ MINES MI"J'\'ERF?L RES@JU?CE B2 255 377 B2

Fam A=

Growth and Technolagy

Memorantium BHP Coppet
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FROM: Eric Seedoff

A;ﬂer several requests for information, I have compiled the public information available on
thp Magina Porphyry deposit at. Superior, from the releases to the Quarterly Report on
E:g;ploratinn and Developent, December 1997-Februsry 1998, to the Australian Stock
Exchange and the BHP Investor Relations Bulletin (8 April 1998). You may distribute
this to anyone inside or outside of BHP,

|

Superior, Arizona, USA

Esploration drilling contivued near BHP Copper’s Superior mine, which
was closed in June of 1996. A new porphyry copper deposit with high
primary copper grades has been discovered south of historic undetground
workings in the district, deeply buried under post-mineral rocks. The

- mineral deposit, namned the Magma Porphyry, now has been iotersected by
five holes that were drilled between October 1995 and Jasary 1998, The
first three were long holes that were inclined Jaterally and downward from
underground mine workings. The fatest two holes were deep, steeply
inclined holes drilled from the surface. All five hioles have significant
intercepts of greater than 1% copper, and all five terminate in well
mineralized rock. The longest intercept is from one of the suxface holes;
assays of dtill core from the bottom 306 metres (1,004 feet) yielded
arithmetic mean grades of 1.75% copper and 0.029% molybdenum, and the
Tast 188.7 metres (619 feer) of that imerval assayed 2.18% copper and

0.028% molybdemum. .
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The dimensions of the Magma Porphyry depogit are still incompletely
defined, but it is at Jeast 300 metrés high, 700 metres long, and 200 meters
wide. The top of the deposit is approximately 1.3 kilometres beneath the
surface. The existing infrastructure at Superior is not suitable to exploit the
new depasit, but the results of preliminary studies indicate that the deposit
may be amenable to conventional bulk tonnage, underground mining
methods and flotation processing. At the end of the quarter, exploration
drilling had ceased; the mine remained on a care-and-maintenance basis,
and BHP was evaluating options for future exploration.

El

JL&LBJ;QIII
Vice President Minoral Resources
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Exploration Departrhent
Southwestern United States Division

Mr. Frank Flores
General Manager
Magma Copper Co.
P.0. Box 37
Superior, AZ 85273

Dear Mr. Flores:

TN igra Coppa G

February 3, 1982

Steve Catlin, Barney Mason and myself would like to thank you for
the excellent orientation on geology we received from Mr. Webster
and his staff, and the excellent underground tour we received from
Don Atkinson on January 22. Please extend our thanks to them.

We collected numerous specimens of ore and altered rock including
the "conglomerate" which we have submitted for thin and polished
sections. We will communicate any interesting findings on them
directly to Mr. Webster within the next several months.

FRK :mek

Very truly yours,

Fleetwood R. Koutz
Geologist

ASARCO Incorporated P, . Box 5747 Tucson, Az 85703

1150 North 7th Avenue

(602) 792-3010



SESSION 133, SEG--Economic Geology (Posters)

isolated smail (2-20 micron) grains in the pyrite and chalcopyrite. The ore paragenesis

has been divided into five distince stages - (1) skam-oxide (2) pyrite(3) base metals (4)
carbonate, and (5) weathering. The skarn-oxide stage is dominated by the formation of the
skam silicate minerals as weil as magnetite and ilmenite. The pyrite stage is dominandy
coarse grained pyrite but contains minor gold and calaverite as conclusions. The bases-
metal stage is dominated by chalcopyrite but contains the greatest variety of minerals of any
siage and the principal occurrences of gold. The carbonate stage is represented by calcite,
dolomite, rhodochrosite and barite. The weathering stage consists of supergene copper
sulfides and iron oxides. Fluid inclusion studies indicate that the ore forming fluids
contained 2-4 wi percent NaCl equivalent and precipitated ores in the lemperature range 430
to 150 C.

BTH 37 Johnson, K. E.

CHARACTERIZATION OF ZJRCONS FROM HEAVY MINERAL SANDS: IMPLICATIONS FOR
PROVENANCE OF NORTH FLORIDA HEAVY MINERAL DEPOSITS
JOHNSON, K.E., Dept. of Geology and Geophysics, University of New Orleans, New

Orleans, LA 70148; MCCLELLAN, G.H.,, Dept. of Gealogy, University of Florida,
Gainesville, FL 32611

Cathodoluminescence (CL) and back-scattered (BSE) imaging techniques, combined with

electron mlcropmbe analysis, wera used to characterize zircons from two heavy mineral sand

deposils in north Florida. Zircons were examined from the Trail thge and Green Cave Springs

localities, beach ridge deposits of Pleis age, tod her these heavy mineral

sands have a common provenance. Three distinct morphological types of zircons in the Green

Cove Springs deposit (prismatic, clear rounded, arid cloudy rounded), and two in the Trail Ridge

deposit (prismatic and cloudy rounded) have been identified.

The zoning pattems revealed by CL. and BSE imaging provide a clear, though qualitative,
assessment of variations in the growth history of these zircons. These imaging techniques and
chemical analysis make it possible to discem zircans of metamorphic and igneous origins.
Rounded metamorphic zircons have yellow or biue luminescence, and BSE imaging reveal
texturai relationships that indicate complex growth histories. Rounded igneous Zircons typicaily
luminesce grey to black with yellow rims. In contrast, the prismatic zircons from both locaiities
display multiple growth stages that are distincily igneous. An igneous origin is suggested by
the exterior morphalogy, supported by chemical evidance. In CL the cares of these zircons ara
either green of dark grey to black, both colors being indicative of an igneous origin. Concentric
or oscillatory zoning and the absence of resorbed internal structures are additional igneous -
characteristics. The Green Cove Springs prismalic zircons, however, display more growth
stages than the Trail ridge prismatic type. Hare, blue metamarphic zircons aiso occur in this
morpholagy type.

In BSE chemx:al differences are avident as shades from white to dark grey. The lighter
grawth bands apparent in BSE imaging correspond to the highest Y-contents for zircons of
both localilies. Y (0.3-0.37 wt.%), U (0.3-0.29 wt.%), Ce (0.53-2.27 wi.%), and Hf (1.63-2.12

wt.%) display the greatest compositional variabifity. The Green Cove Springs igneous zircons
have fawer U, Th and Ce than in the Trail Ridge. The very high Ce observed in one case may
correspond to the analysis of a phosphate inclusion.

The observed dilterences in the zoning patterns of prismatic zircons from both localilies,
as well as the distinct morphologies and chemicai variations suggest that these deposits may
not share a common provenance.

BTH 38 Pareja, Guillerma A.

- CAN, ISOTOP[C HALOS BE PRODUCE) AROUND CARBONATE-HOSTED MANTO-’I'YPE
ORE? {DEPOSITS? -~ EVIDENCE FROM THE. SUPBUO #
PAREJA, Guillermo A., and FRIEHAUF, Kurt C., Dept Geologlcal and Environmental
Sciences, Stanford University, Stanford CA 94305-2115

p b hosted massive sulfide/hematite replacement ores of the

Superior district are analogous to those at Gilman and Leadville (CO), Bisbee (AZ), Tintic (UT), and
Yauricocha (Peru). !3C-180 isotope analysis of 23 carbonate rock samples (36 analyses) both adjacent
to and distal to ore, but ail within the stratigraphic horizons that preferentiatly host ore d ate
significant differences in 5!80 and minor differences in 513C values between sedimentary-diagenetic
carbonates (5180 = +20 to +26%o and §13C = -5 10 +2%o) and hydrothermai carbonates (§!30 = +8 1o
+10%o and 813C = -2 10 ~3%<). Samples of host-rock carbonaze mamx wnhm centimeters of carbonate
veins, gamet skam, and ive sulfides: larite are i ily i inguishable from d
sedimentary~diagenetic carbonate in the same horizon. Slmllar results are reported at Leadviile,
Gilman, and Aspen, CO. Primary sedimentary-diagenetic variation between the carbonate beds (i.e.
stratigraphic variation) is similar in magnitude to isotopic shifts produced by 10-15% hydrothermal
carbonate contamination of bulk rock samples within a given bed.

The lack of isotopic variability in matrix carbonate within an ore-bearing stratigraphic horizon
as a function of distance (1 cm to 1500 m) from mineralized bodies and dramatically contrasting values
between hydrothermal veins and the matrix they cut suggest that most isotopic shifts are produced by

The i ically-selective

direct p ion of carb from the hydrothermal fluid rather than by diffusional re-equilibration
T y carb and the hydrothermal fluid. For this reason, isotopic values of
indiscrimi bulk carb are strongly affected by the occurrence of hydrothermal

rb veins, inter; ilar void-filling cement, and/or primary stratigraphic isotopic variation and

may define "false halos" and yield ingl lculated fluid:rock ratios.

Any isotopic alteration srudy of carbonates should start with a detailed stratigraphic and
characterization study of isotopic variation between strata. Focus then should be placed on well-defined
key beds, analyzing veinlets and pods separately from host-rock matrix.

A-378 ABSTRACTS WITH PROGRAMS, 1995

BTH 39 Yeats, Christopher J.

2.63 Ga LODE-GOLD STYLE MINERALIZATION OVERPRINTING A 2.93 Ga VHMS EVBqT
AT THE MOUNT GIBSON GOLD DEPOSITS. Y{LGARN CRATON. WESTERN AUSTRALIA
YEATS. Christopher J.. Key Centre for Strategic Mineral Deposits. Department of Geo}
and Geophysics, University of Western Australia. Nedlands. WA. Australia. 6907,
The Mount Gibson gold deposits are hosted in a ca. 3000 Ma greenstone sequence in lhe Mun:luson
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Province of the Archaean Yiigarn Craton. Western Australia. The host seq to on
has been metamorphosed to mxddle amphibolite facies and comprises magnesian metabasalts,
tholeiitic metabasalts and metadolerites, quarez-andesites. syn-volcanic quartz-feldspar porphyry
intrusions and felsic metavolcanics.

Gold mineralization is comained within the Mount Gibson anastomosing ductile-shear
network developed primarily within the mixed ‘Mine Sequence’. Mineralization typically occurs ag
steeply dipping lenses of sulfide x quartz-b 2 schist hosted predc ly within biotite +
chlorite aitered mafic rocks.

The Mount Gibson gold deposits are anomalous when compared with o(her Weslem
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Australian Archaean lode-wold d The sulfide blage which accomp
s more varied than the norm and base-metal sulfides in places reach concentrations sufficientto *~-
give assays of several percent for Pband Zn. The Ag {0 Au rado is generally approximately 3:1, =
and fineness dam for gold grains in primary mlneralluuon averages 596. with the remainder silyer,
Unusual spessartine-gah and ite bearing blages are also present, '
intimately associated with the gold mineralization. :

The spessartine-gahnite bearing schists at Mount Gibsan are intimately associated with
base-metal suifide mineralization and in places form a coherent stratiform horizon which
immediately overlies ithe main gold ore zone. This horizon is interpreted as a metamorphosed. base- ™
metal rich, hydrothermally altered. seafloor horizon {ie: the upper portion of a VHMS system). '+
Other evidence for YMS-style mineralisation at Mt Gibson includes the unusually Jow AwAg g
ratios. and gold fineness values recorded for the deposit.

A more typical, syn-orogenic, shear-hosted lode-gold lizing event, rep d by
\he quartz-biotite x chlorite alteration overprints the VHMS-sxer mineralization at Mount Glbson A

A combination of SHRIMP U-Pb gcochmnology in magmalic and hydrothermal zircons .*
and Pb model ages of galenas from the iwo paragenesis, suggest that VHMS-style mineralization 7"
developed at ca. 2.93 Ga and was overprinted by lode-gold style mineralization at ca. 2.63 Ga. .

BTH 40 Chi, Guoxiang

BASINAL FLUID FLOW MECHANISMS RELATED TO CARBONATE-HOSTED Zn-Pb MINERALIZATIO]
IN THE MARITIMES BASIN. NOVA SCOTIA. CANADA - AN OVERVIEW Y
CHI, Guoxiang, SAVARD, Martine M., ST-ANTOINE, Pierre and HEROUX, Yvon, Quebec
Geoscience Centre. 2700 Einstein, Sainte-Foy, Quebec. Canada G1V 4C7 i
Numerous Zn-Pb-Ba occurrences are hosted by carbonates of the basal Windsor Group along the southern rnz:gm
of the Maritimes Basin which is characterized by horst-grabben architecture. The basin was filled by a thick (up\-
10 2 km in the central part) sequence of late Devonian to early Permian i ! and marine sedi
carbonates of the Windsor Group overly the clastic rocks of the Horton Group or the metamorphic basement, and
are overiain by a thick sequence of evaporites.

Previous workers have propased that sudden reiease of geopressured fluids in the Horton aquifer under the
evaparite seal was the mechanism of fluid flow. The source of mineralizing fluids was thought to be the central part.”
of the Maririmes Basin approximately 250 km away from the sites of mineralizarion. Tectonic events such as.””
detachment faniting have also been propased as the trigger of geopressured flow. Gravity-driven flow due 10 uneves
topographic uplifting has also been suggested as an aliernative mechanism. These models are broadly compatible.
with the iming of mineralization as estimated at 300 Ma for the Gays River deposit. il

Floid clusion studies in the Gays River and Jubilee deposits indicate two stges of fluid mixing. In the first”
stage. hot brines (T,=200-230°C, salinity=24-27 w1%) mixed with cooler burial background brines (T,=53-161°C, .
salinity=21-27 wt%). In the second stage, mainly post-ore, fluids of rejatively low salinities (<14 wi%) and low:
temperatures (<30°C) invaded the hydrothermal systems and mixed with the previous fluids. The succession of fluid
types and their mixing likely reflect changes in the fluid flow regime. In the first stage, geopressured fluid flow of.
hot brines, probably provoled by faulting, may have dominated under the evaparite seal, while gravity-driven flow
may have been operating above. With the fading of the geopressured system, the low-salinity low-temperamure ﬂum‘ls.L
in the upper system may have entered the lower system and mixed with fluids there.

Vitrinite refleciance from a deep drill core of the Sub die sub-basin indicates a gmd:eutof“'
atleast 80°C/km. This resuit supports a previous suggestion that the Mariti Basin was lated by basa]uc.-?
‘magmas at about 300 Ma, and implies that the central (deepest) part of the Maritimes Basin is not the only sources:
region that could have provided the hot mineralizing fluids. High geothermal gradients, if not evenly d.lsm'bmn‘l&
in the region, may have provided yet another possibie driving foree for basinal brine circulation.

BTH 41 Hagni, Richard D.

MINERALOGY AND MINOR ELEMENT CHARACTER OF EARLY
BORNITE AND NICKEL-ARSENIC SULFIDE ORES IN THE
VIBURNUM TREND, SOUTHEAST MISSOURI LEAD DISTRICT:
RELATIONSHIP TO THE LEAD-ZINC ORES AND THEIR GENETIC
SIGNIFICANCE. )
HAGNI, Richard D., Geology and Geophysics Dept., 125 McNutt,
University of Missoun-Rolla, Rolla, MO 65401,
The earliest oras deposited in the Vibumum Trand are bornite ores at the
Fletcher, Sweetwater, Brushy Creek, and Casteel mines, and nickel-arsenic
sulfide ores at the Magmont-West mine. Those two types of ores are similar in
* their mineralogy, trace elemant geochemistry, and paragenstic position.
The bomite ores consist primarily of bornite and chaicopyrite, but contain
- smailer armounts of gersdortfite, tennantite, anargite, fletcherite, nickeliferous
' garrolite, chalcocite, digenite, djurleite, anilite, covellite, and blaubleibender
' covaellite. The ores occur as small lenticular to pod-shaped bodiss of very fine-
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1 grained massive replacements of Cambrian Bonneterre Dolomite. They exhnbn

1 exsolution, replacement, colloform, and granular textures. The ores are

' characterized by high minor and trace element contents of As, Ni, Co, and Mo.
The nickel-arsenic sulfide orgs at Magmant-Wsst are characterizead by .

i abundant mitlenite, gersdorfiite, polydymite, and chaicopyrite, but contain smailar"
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with Rio Tinto Exploration in Vancouver, Canada.

Mr. Hegner serves as Director of the Boyce Thompson
Desert Arboretum.

Jennifer Russo is Corporate Communications Director
for Resolution Copper Company. Her primary
responsibilities include community outreach, corporate
sponsorship, media relations and marketing. Jennifer’s
goal is to ensure the attention to those components of
the Resolution project that affect the communities in
which Resolution Copper operates.

Prior to joining Resolution Copper, Jennifer held
positions at Giant Industries and American Golf
Corporation where she led marketing, public relations
and community affairs efforts.

In addition to her industry and business experience,
Jennifer has worked closely with various community
groups. Her volunteer experience includes Habitat for
Humanity, St. Vincent De Paul food services program
and St. Patrick’s.

Jennifer holds a Bachelor of Arts in Journalism from
Arizona State University with a minor in Spanish.

Contact Jennifer at
Jennifer.Russo@resolutioncopper.com.

Carl Hehnke is the Site Manager for Resolution
Copper Company. He is responsible for coordinating
environmental baseline surveys and managing the
scheduled takeover of the Magma Mine property by
Resolution Copper.

During the initial exploratory phase, Carl designed and
implemented the geotechnical logging program at
Resolution Copper as well as permitting and executing
the drilling program. Prior to joining Resolution
Copper, Carl worked for more than a decade as an
exploration geologist with Kennecott Exploration
Company. His responsibilities included designing,
executing and managing exploration projects in
Nevada, California, Washington, Idaho and Montana.

A graduate of California State University Sacramento,
Carl holds a Bachelor of Science degree in Geology.

Susana Roque is Office Manager for Resolution
Copper Company. She is responsible for managing
daily administrative operations and upholding
compliance with Rio Tinto's business policies and
procedures.

©2003 Resolution Copper Company
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Building construction is
the most common use for
copper, accounting for
more than 45 percent of
all copper produced.

Frequently Asked Questions

Who is Resolution Coppe

What is the Resolution project

What is the operating structu )f Resolutic
Copper Company?

Who is Kennecott?

Is Resolution Copper still in the exploration
phase?

What do you know about tt yrebody

Nhat kind of mine will you construct

What is block caving?
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gravity to extract the ore. At present, engineers would
create a cave below the ore deposit, causing the ore to
break away from the ceiling and fall to the bottom of
the cave. Loaders would bring the ore to an
underground crusher, and shafts would convey the ore
for processing. We would continue this process until
we extract all of the ore.

What are the benefits of an underground mine?
As an underground operation, there would be no large
open pit and limited waste rock piles. We do not have
plans for on-site smelting. Instead, any copper
concentrate would be transported off-site for smelting
and refining

What is your time frame?
If evaluation and feasibility studies are successful,
production will likely begin in the next decade.

What kind of revenue will the project generate?
This abundant copper production could deliver
significant new wealth to the U.S. and Arizona through
salaries and federal, state and local taxes.

What kind of jobs will the Resolution project
create?

Technology will allow the mine to be largely
automated. There will be few, if any, traditional mining
jobs which expose people to "working at the face". The
workforce will need high educational levels.

If the mine is developed, the Resolution project could
produce nearly 1,000 construction jobs and about 400
permanent, high-quality technical jobs at the mine
site. We calculate that for every full-time person hired
at the mine, the economy will grow by three additional
service jobs. That’s a net gain of more than 1,500
new, permanent jobs in Superior and the rest of the
Copper Triangle once the operations begin.

How will Resolution Copper work with the local
community to get their input on the project?

We have formed advisory committees in Superior and
surrounding towns. We are working together with
these committees to determine how we can best
support the local communities and enhance the quality
of life. Resolution Copper is working with local
communities by seeking mutual committment and
reciprocity based on trust and openness to reach
agreed objectives and shared involvement.

How will Resolution Copper support the local
community?

Resolution Copper will help anchor the resurgence of
Superior. Our company will closely align its community
involvment with programs that support needs
identified by local residents. We currently award
college scholarships to high school students from
Superior and nearby towns and sponsor an after-
school educational program held at the Boyce
Thompson Arboretum.

How will you address environmental concerns?
Resolution Copper recognizes that by its nature,
mining disturbs the land. We are committed to
ensuring high environmental standards in everything
we do, including in particular the development and
implementation of full closure and rehabilitation plans.

Additionally, we are working with recreational and
other user groups to address their needs and provide
them with other opportunities to enjoy the outdoors.

What is sustainable development?
Sustainable development means that we are

http://www.resolutioncopper.com/about/faq.asp
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committed to balancing economic success with
environmental care and social responsibility. We
understand that every local community is different. We
will work to understand and interact constructively
with local communities and user groups, to understand
what the the issue are and how they may be solved
over time. The concept of sustainable development
provides a sound framework for understanding how
these social, economic and environmental factors
combine in their net influence on the future of the
earth.

Who can I contact if I have further questions?

To learn more, e-mail info@resolutioncopper.com.
info@resolutioncopper.com. You can expect a response
from the Resolution team within 72 hours.

©2003 Resolution Copper Company Designed by Vi
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works with local communities, user groups and
governments. We seek mutual commitment based on
trust and openness to reach objectives that will benefit
everyone.

Long-Term Commitment - We hope to build a long-
term, active relationship with Superior and its
neighboring communities. We want to maintain the
friendly, small-town atmosphere while working
together to further enhance the quality of life for
Superior residents.

Through development of the Resolution deposit in a
manner that is guided by our commitment to
sustainable development, we believe we can make an
important and lasting contribution to the economic
prosperity and social well-being of the town of
Superior, Pinal County and the State of Arizona, as
well as the stewardship of our environment.

For more information on Rio Tinto’'s approach to

sustainable development, please visit the Rio Tinto
Social and Environmental Web site.

©2003 Resolution Copper Company
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to three generations of native Superior residents
Many who leave Superior are hard pressed to find
anyplace that offers the friendly, comfortable
atmosphere of their hometown, and often return to
raise their families there. Today Superior serves as a
welcoming community for those commuting to work in
the Valley, as well as devoted winter visitors

Site map | Site help 2003 Resolution Copper Company Designed by Vi

Copper Facts
Crossword Puzzle
Word Search

http://www.resolutioncopper.com/community/superior.asp 4/30/04

<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>