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Using Silt-Sized Visible Gold Grains to Explore for Gold Deposits
Quaternary Overburden: Nevada vs. Canada

Introduction
In Canada and northern USA, heavy mineral

geochemical sampling of till is widely used to
explore Archean, Proterozok and Paleozoic
fold belts for gold deposits concealed by
Quaternary glacigemc overburden. An impor-
tant aspect of these heavy mineral till
geochemistry programs is the temporary
separation and visual inspection of any native
gold grains before the concentrate is chemically
analyzed. In this way, geochemical anomalies
caused by dispersal of gold from significant
bedrock sources are screened from anomalies of
similar strength caused by common background
gold grain noise. As well, the concentration,
size, habit and chemistry of the dispersal train
gold grains can be employed to predict the size,
grade and character of the bedrock source
mineralization, and the degree of gold grain
modification by glacial processes can be used to
estimate the up-ice distance to the source. The
large Casa-Berardi gold deposits in Quebec
{Fig. 1) were discovered using these parameters
(Sauerbrei et al., 1987).

Gold grains in most Canadian gold deposits

Concealed by

LEGEND

Plates a-d: Photomicrographs of silt-sized gold grains from till in Canada: a) dispersal train population;
b) pristine crystal showing parallel growth; c) modified grain with glacially striated facet; d) reshaped
background grain.

are silt-sized (<63 microns wide). Gold grains in the dispersal trains of these
deposits are also silt-sized because gold, being very malleable, is deformed rather
than comminuted during glacial transport. The need to recover and observe these
silt-sized gold grains has led to improved laboratory technology, and grains of 5 to
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Fig. 1 — Background concentration of native gold
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Scope This Newsletter endeavors to become a forum for recent ad-
vances in exploration geochemistry and a key informational source.
In addition to contributions on exploration geochemistry, we en-
courage material on multidisciplinary applications, environmental
geochemistry, and analytical technology. Of particular interest are
extended abstracts on new concepts for guides to ore, model im-
provements, exploration tools, unconventional case histories, and
descriptions of recently discovered or developed deposits.

Format Manuscripts should be double-spaced and include camera-
ready illustrations where possible. Meeting reports may have
photographs, for example. Text is preferred on paper and 5Vi- or
3V2-inch IBM-compatible computer diskettes with ASCII (DOS) for-
mat that can go directly to typesetting. Please use the metric system
in technical material.

Length Extended abstracts may be up to approximately 1000 words
or two newsletter pages including figures and tables.

Quality Submittals are copy-edited as necessary without re-
examination by authors, who are asked to assure smooth writing
style and accuracy of statement by thorough peer review. Contribu-
tions may be edited for clarity or space.

Information for Advertisers
EXPLORE is the newsletter of the Association of Exploration
Geochemists (AEG). Distribution is quarterly to the membership
consisting of 1100 geologists, geophysicists, and geochemists. Addi-
tionally, 100 copies are sent to geoscience libraries, 1500 are mailed
to selected addresses from the rosters of other geoscience organiza-
tions, and 1000 are distributed at key geoscience symposia.
Approximately 20% of each issue is sent overseas to every
continent.

EXPLORE is the most widely read newsletter in the world pertain-
ing to exploration geochemistry. Geochemical laboratories, drilling,
survey and sample collection, specialty geochemical services, con-
sultants, environmental, field supply, and computer and geoscience
data services are just a few of the areas available for advertisers. In-
ternational as well as North American vendors will find markets
through EXPLORE.

The EXPLORE newsletter is produced on a volunteer basis by the
AEG membership and is a non-profit newsletter. The advertising
rates are the lowest feasible with a break-even objective. Color is
charged on a cost plus 10% basis. A discount of 20% is given to
advertisers for an annual commitment (four issues). All advertising
must be camera-ready PMT or negative. Business card advertising is
available for consultants only*. Color separation and typesetting
services are available through our publisher, Network Graphics, Inc.
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This issue of EXPLORE follows in the wake of the successful 15th IGES
in Reno, Nevada, the installation of a new AEG executive and the elec-
tion of new councilors. By now, as the North American field season heats
up, things should be settling down as we all attempt to apply what we
have learned.

This issue of EXPLORE contains two technical notes pointing out non
traditional types of information which may be of interest to us in ex-
ploration. Stu Averill discusses the value of examining gold grains, even
when you think all of your gold is "invisible" and Dave Leach draws our
attention to the potential value of fluid inclusions in exploration. In the
Special Notes section, Betty Gibbs provides a discussion and compila-
tion of sources for inexpensive software. As promised, Russ Calow
discusses, in the Analyst's Couch section, analytical quality control in
a commercial laboratory.

This issue also reflects a growing trend towards letters, discussions,
replies and other forms of heated debates. By now the readership must
realize that if you write it, we will try to find a way to print it; however,
in future editions we expect to restrict the subject matter of such debates
to geochemical issues.

EXPLORE Number 74 (January 1992) will be an all Australian issue,
to be organized by Graham Taylor (CSIRO) and other Australian AEG
members. Hold onto your hats. This is shaping up to be a particularly
interesting issue.

Owen P. Lavin
Editor, EXPLORE
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There were approximately 500 par-
ticipants at the 15th International
Geochemicaf Exploration Symposium in
Reno. Some excellent papers and posters
were presented at the meeting and I look
forward to their publication in the Journal
of Exploration Geochemistry. My con-
gratulations and thanks to Hal Bonham
and all the organizers for their hospitality
and efforts in making the meeting both

enjoyable and successful. _ _ - u .
Don Runnells, in his outgoing Presiden-

tial Address at the 15th IGES, gave examples of the application of
geochemicai principles to environmental decision-making in the
mining industry. This brings me back to some of the thoughts I
raised in the last issue of EXPLORE about the education of the ex-
ploration geochemist. Clearly the fundamental laws of chemistry
and basic concepts of geochemistry are common to both en-
vironmental and exploration geochemistry, or to any other applica-
tion of geochemistry. A further similarity is that, although the em-
phasis may differ, both activities focus much of their attention on
distribution and trace element behavior in soils, sediments and
waters; that is, in the near-surface environment of weathering and
landscape development. In this regime, depending on the location
and geomorphic setting, element dispersion is largely dependent on
physical movement of materials by mass wasting, glacial or
fluviatile processes, or by the flow of water through porous or frac-
tured media. Our ability to interpret exploration geochemicai data
or make rational environmental decisions is thus dependent on our
understanding of the interaction of geochemicai and physical
processes.

Where is this polemic leading? In brief, I conclude that the educa-
tion of the exploration geochemist requires exposure to modern con-
cepts of both geochemistry and geomorphic processes. This is equal-
ly true for the environmental geochemist. Unfortunately in tradi-
tional geoscience programs the teaching of geochemicai and physical
processes tends to diverge - to the extent that the latter, as Physical
Geography and some aspects of Soil Science, may be taught in a
different department from geology and geochemistry. Insofar as the
success or failure of exploration geochemicai programmes often
depends on our ability to interpret geochemicai patterns in soils and
sediments, I believe it is in our interest to encourage both students
and research to cross these artificial barriers.

A starting point is to find out how the geosciences are organized
at the campus near you. I would be interested in hearing your com-
ments, either directly or through these pages, on how exploration
geochemists are or should be educated. I will return to the topic in
future issues.

Turning to the operation of your Association, we are in the pro-
cess of simplifying the organization by centralizing various activities
through a new office in Vancouver. Applications for or about
membership, journal subscriptions and similar queries can now be
addressed to:

Association of Exploration Geochemists
PO Box 48270
Bentall Centre
Vancouver, BC
Canada, V7X 1A1
TEL: (604) 685-4767
FAX: (604) 684-5592

where Mrs. L. Kluber will be the Association's office manager.
As the new office is phased in, I wish to take this opportunity to

thank Mrs. I. Filicetti for all her work over many years in the

Toronto office. During the transfer period she will continue to run
the Toronto office.

W.K. Fletcher
Department of Geological Sciences
University of British Columbia
Vancouver, BC, Canada
TEL: (604) 228-2392
FAX: (604) 228-6088

Joseph F. Pirozioli, P.E.,
Project Engineer

AMERICAN MINE
SERVICES. INC,

Aurora, CO

"American Mine Services, Inc. began using the
TECHBASE database management system with its full
range of comprehensive capabilities in 1986 and we have
never looked back. The system's capabilities and versatility
have grown right along with us to keep our clients abreast
of the latest geostatistical modeling and data management
techniques. The ease and flexibility of its programs allow
the user to be creative and at the same time very productive
(a must in the engineering consulting business). The only
limit to the system is the user's ingenuity,

"AMS Engineering utilizes TECHBASE in a variety of
applications to provide our clients with a complete range of
services related to the mining industry. From data analysis
to ore reserve modeling to mine design and planning,
TECHBASE has supplied the tools needed for problem
solving on over! 50 projects. The TECHBASE modules are fully integrated to allow
the user to adapt any variable or parameter (including costs) for project evaluation.
Recently, AMS Engineering completed an ore reserve estimate using a full
indicator-kriged block model with 11 grade classes. Subsequently, the open pit
design was optimized using the floating cone module incorporating all pertinent
costs, commodity price and mill recovery factors.

"When it comes to reporting and graphics capabilities, TECHBASE is
outstanding. AMS Engineering routinely uses the graphics modules to report and
display data, topographic maps, reserve models, etc. in our studies. The versatility
and flexibility for producing graphics allows us to give each of our clients a
uniquely clear and concise view of their project. So clear, in fact, that we have been
able to expand feasibility studies to include board presentations. In every case, our
clients received accolades from the board for their presentations and a job well done.

"TECHBASE has proved to be completely reliable on all of our IBM-compatible
PC's including our latest 386 and 486 machines. Without exception all of our
peripheral devices (digitizers, plotters and printers) are also compatible. The utilities
package allows for a variety of exchanges with other software formats affording us
the capability of providing or receiving data in a format tailored to our clients'
needs. From the field to the engineering department to the board room,
TECHBASE does it all!" —- Joseph F. Pirozzoli, RE. Project Engineer, American
Mine Services, Inc., Aurora, CO.

The TECHBASE database management system provides a comprehensive set of
sophisticated tools for a broad range of engineering, geological, and scientific-
applications. This tool kit approach to problem solving incorporates statistics,
graphics, modeling, mine design, and geostatistics capabilities with a DBMS featuring
unlimited storage capacity. TECHBASE is compatible with industry standard PCs,
workstations, and peripherals. Call or write today for more information.

Dealer inquiries welcome.

165 South Union Blvd. • Suite 510 • Lakewood, CO 80228
Phone: (303) 980-5300 • FAX: (303) 969-0022

Telex: 981868 TECHBASE
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On April 29,1991 the Association of Exploration Geochemists held
its Annual General Meeting (AGM) at Bally's Hotel in Reno,
Nevada, USA in conjunction with the 15th International
Geochemical Exploration Symposium (IGES). Due to the luncheon
venue of the meeting, the President of the Association gave his
Presidential Address just prior to the AGM, at the end of the
luncheon. This address will be published in a forthcoming issue of
the Journal of Geochemical Exploration.

1. Call to Order
The President called the meeting to order at 1:05 PM, local time,

and established that a quorum of voting members was present.

2. Minutes of the 1990 Annual General Meeting
The President asked if there were any matters arising from the

minutes of the 1990 AGM, as published in EXPLORE Number 68.
There were no matters arising.

A motion was made that the minutes of the 1990 Annual General
Meeting of the Association of Exploration Geochemists, as pub-
lished in EXPLORE Number 68 and filed with the Secretary, be ap-
proved. The President asked for a vote on the motion. The motion
passed unanimously.

3. President's Report
The President expressed appreciation on behalf of the Council

and Executive to the Organizing Committee of the 15th IGES for all

VEGETATION • HUMUS » SOIL <• ROCK
HEAVY MINERAL CONCENTRATES

STREAM SEDIMENTS " LAKE BOTTOM SEDIMENTS

FOR THE MOST COST EFFECTIVE AND
ACCURATE ANALYSES, WITH

RAPID TURNAROUND TIME, USE
OUR INAA "AU + 34" PACKAGES

For further information:
ACTIVATION LABORATORIES, LTD.

1336 Sandhill Dr. • Ancaster, Ontario, Canada L9G 4V5

Phone: 416-648-9611 FAX: 416-648-9613
Contact: Dr. Eric Hoffman

SAMPLE PREPARATION FACILITIES

CANADA
Deer Lake, Newfoundland
Rouyn-Noranda, Quebec
Timmins, Ontario
Mississuaga, Ontario
Thunderbay, Ontario
Saskatoon, Saskatchewan
Richmond, British Columbia
North Vancouver, British Columbia
Smithers, British Columbia
Galore Creek, British Columbia

U.S.A.
Rocklin, California

Sparks, Nevada
Carson City, Nevada

Elko, Nevada
Wheat Ridge, Colorado

Tucson, Arizona

their efforts. He went on to list some of the more important
Association events that had occurred since the last AGM:
(1) The Association, which is now 21 years old, is stable at about

1200 members, an increase over the last year. The Association is
working hard to increase the number of members, especially in
countries where we have very few members. As an example,
there are very few members in Chile, a country where there
should be many members.

(2) The Association has a positive financial position and has suffi-
cient funds to move forward with all planned activities,

(3) The Association has many committees and some of the major
committees are:
(a) Symposium Committee (C. Dunn, outgoing Chairman, F.

Siegel, incoming Chairman) - this committee helps organize
future symposia and regional meetings. Plans are being
made as far ahead as 1995 at this time. This planning re-
quires a constant exchange of communications throughout
the world.

(b) Awards and Medals Committee (A. Soregaroli and R. Gar-
rett. Chairmen) - This committee has been very active in
1991 and the Association now has Certificates of Achieve-
ment that will be awarded to members for recognition of
their achievements. The Association will also strike two
medals; (1) a "Past President's Medal" for outstanding con-
tributions to the Association and (2) a "Gold Medal of the
Association of Exploration Geochemists" for outstanding
achievement in the field of exploration geochemistry.

(c) Future Directions Committee (J. A. Coope) - This committee
is working on defining the directions for the Association for
the future. Results from this committee have been published
in EXPLORE Number 71. (Editor's Note: This ad hoc com-
mittee was dissolved during the June 26 Council meeting,
after its final report was accepted. The final report is schedul-
ed to be publishjed in EXPLORE Number 73.)

(d) Voting Membership Committee (J. Jaacks) - This committee
is working on how to get Affiliate members to upgrade their
membership to Voting members. Results from this committee
have been published in EXPLORE Number 71.

(4) The Association newsletter EXPLORE was started in Reno by C.
Nichols, S.C. Smith, and several others and has had remarkable
success. The publication of EXPLORE has now been moved to
Denver and O. Lavin is the new Editor. EXPLORE is being
published quarterly by Network Graphics, Inc.

(5) There are some important symposia scheduled for the future, in
1992 the AGM will be held in conjunction with the Society of
Mining Engineers (SME) meeting, February 24-27, in Phoenix,
AZ, and there will be a half day session on exploration
geochemistry. Also in 1992, in May, the AEG is participating in
the Goldschmidt Conference in Reston, VA with the theme
"Regional Geochemical Mapping." The AEG association with the
Goldschmidt Conference has been ongoing for a number of
years. In the spring of 1993, the AEG will participate in a sym-
posium with the Society of Economic Geology and the Society
of Exploration Geophysisists in Denver, CO. Finally, in
September of 1993, the AEG will hold the 16th IGES in Beijing,
China. Continued on Page 5
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