
Bill Coker

While this year has been a relatively
quiet one for the Association of Explora-
tion Geochemists (AEG), our membership
has been very active preparing for next
year, which will see us involved in a
number of major meetings. First and
foremost among them is the 18"1 Interna-
tional Geochemical Exploration Sympo-
sium (IGES) to be held in Jerusalem,
Israel, May 25-29,1997. You all should by
now have received the "First Circular and
Call for Papers" which outlines the
session themes, workshops and field trips planned for the
meeting. If you have not done so, please take time to look
over this material and to reply to the organisers to let them
know of your plans—as an attendee, as the presenter of a talk
or poster, or as a participant on a field trip.

Our members are also heavily involved in organising the
4th International Symposium on Environmental Geochemis-
try (ISEG) to be held in Vail, Colorado, USA, October 5-10,
1997. You should have received the "Second Circular and Call
for Papers" for this meeting. In addition, several of our
members are involved in organising and will be giving
presentations at Exploration '97 to be held in Toronto,
Canada, September 14-18,1997. Other meetings and work-
shops, several of which our members are involved with, are
listed in the Calendar of Events within EXPLORE.

The current membership of the AEG is around 1,050 and
shows healthy growth with new members around the world.
However, we are finding ourselves in a situation where we
are starting to not have enough exploration-oriented papers
for the Journal of Exploration Geochemistry. Symposium
Volumes and several Special Issues have helped fill the
shortfall, but as of next year we could see a problem. It
appears that this is due to a number of factors among which
include: the major cut backs at many of the national and
provincial/state geological surveys and government-funded
research institutions which has affected the exploration
geochemistry groups therein; cut backs, and loss or retire-
ment of people teaching exploration geochemistry at univer-
sities, resulting in a real lack of students studying exploration
geochemistry and hence writing papers; the need for all of
these organisations, as a result of the aforementioned, to seek
funds for research elsewhere, which in many cases produces
research results which remain confidential for varying
periods of time; and, the fact that most industry exploration
geochemists are pretty stretched and do not have a lot of
time, and in many instances permission, to publish the results
of their research and work. On the other hand, there appears
to be no shortage of environmentally-oriented geochemical
papers out there as witnessed by the outstanding submission
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Personal Computer (PC)-Based Methods
for Integrating, Processing and Visualiz-
ing Multivariate Data: Review of Geology,
Till Geochemistry, Lake Sediment Geochemistry,
and Airborne Geophysical Data from the
Beardmore-Geraldton District, Ontario, Canada

by Greg Hollyer and L. Harvey Thorleifson

Multivariate data collected from geological, geochemical
and geophysical sources historically have not been managed
and evaluated in a single PC-based environment. This
tendency is, in part, due to the lack of techniques for integrat-
ing, processing and visualizing high-volume datasets from
different sources. In this short discussion, the objective is to
review the methodologies used to integrate, process and
visualize a multivariate dataset originally acquired by the
Geological Survey of Canada (GSC) and the Ontario Geologi-
cal Survey (OGS) in the vicinity of the Beardmore-Geraldton
Greenstone Belt in Ontario. Although some methodologies,
such as geostatistical kriging, that were employed are
quantitative, this exercise was primarily qualitative in nature
and was intended to illustrate practical techniques that can
help set the stage for more detailed numerical and statistical
analysis.

Multivariate Data Overview
The geochemical data available for this exercise included

raw Excel and Lotus format spreadsheet data from a 1989
lake sediment survey and a 1991 till geochemistry survey
conducted by the GSC and the OGS. High-quality geochemi-
cal data were acquired using rigourous sampling and
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Scope This Newsletter endeavors to become a forum for recent
advances in exploration geochemistry and a key informational
source. In addition to contributions on exploration geochemistry,
we encourage material on multidisciplinary applications,
environmental geochemistry, and analytical technology. Of par-
ticular interest are extended abstracts on new concepts for guides
to ore, model improvements, exploration tools, unconventional
case histories, and descriptions of recently discovered or devel-
oped 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 5-
or 3-inch IBM-compatible computer diskettes with ASCII (DOS)
format 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.
Contributions may be edited for clarity or space.
All contributions should be submitted to:

EXPLORE
c/o J.T. Nash, Box 25046, MS973, Denver Federal Center
Denver, CO 80225, USA
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of papers, 150 or so, for the 4lh ISEG at Vail. If there is no
change in this situation there will be the inevitable shift
towards more environmentally-oriented papers in the
Journal. So, if we want to see exploration geochemistry
continue to flourish, I urge all of you exploration geochemists
out there to get busy and submit more exploration-oriented
papers to the Journal.

Please feel free to contact me or any member of the
Executive or Council on any matter concerning the AEG: we
definitely seek you input and participation in your AEG.

William B. Coker
BHP Minerals Canada Ltd.
33 Yonge Street, Suite 610
Toronto, Ontario, Canada M5E 1G4
TEL: (416) 368-3884 ext250 ^
FAX: (416) 365-0763 ^S

We are in the process of electing the 1997-98 Councillors
for the AEG. All Fellows of the Association should have re-
ceived their ballots by now and if you haven't already done so,
please vote and return the ballot to the Secretary. Voting is one
of the privileges of being a Fellow and we would like to see as
much participation in the election process as possible. So, if
you haven't sent in your ballot yet, please DO IT NOW! If you
have sent in your ballot, thanks for your continued support of
The Association of Exploration Geochemists.
Sherman P. Marsh, Secretary
U.S. Geological Survey
MS 973, P.O. Box 25046
Denver Federal Center
Denver, CO 80225-0046

Contributors's deadlines for the next four issues of
EXPLORE are as follows:
Issue Publication date
94 January 1997
95 April 1997
96 July 1997
97 October 1997

Contributor's Deadline
November 30,1996
February 28,1997
May 31,1997
August 31,1997
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Sherman Marsh and Tom Nash

This issue contains an historic first use of full color for
technical illustrations in EXPLORE. We are excited by this
opportunity to bring this glimpse of new technology to you,
and we hope that it can become a regular feature. This full-
color centerfold comes to you at no extra cost because it
accompanies the color advertisement. Many of us in geo-
science have become painfully aware of a technical paradox
in the mid-90's: color graphics are now commonplace in our
daily work, yet publication costs for these illustrations have
been prohibitive. We see graphs and maps in colors on our
computer monitors, and can plot them easily on several
types of color printers or plotters. Indeed, we have come to
rely on colors to enhance graphics; the color is far superior to
the black and white 'zipatone' patterns of years gone by. But
the smiles collapse when we face the prospects of publishing
those effective color maps and figures. There is good news,
however. Costs of printing color pages is decreasing, and the
technology of preparing color separates (required for the
printing process) is now routine. For this publication, the
extra cost for the full color is about $1 per copy for four
pages of color. (The printing process handles one 11 x 17 inch
sheet, thus the four pages are a maximum utilization of the
printing run). If an advertiser is interested in a full color ad,
the cost is roughly twice that of conventional black and
white—and the reader can be treated to three pages of color
illustrations at very little added cost.

The color illustrations printed herein were pulled
together on less than 4 weeks notice for this experiment, and
obviously are only a part of ongoing work. We think that
these illustrations show the power of publishing in color-
Future publications could be planned at an early date to
include color illustrations, and appropriate text and interpre-
tation written to enhance the impact of the illustrations. We
could possibly attract manuscripts that would be directed to
other journals, or perhaps never published effectively. In
addition to seeking good scientific manuscripts and illustra-
tions, we need to convince advertisers that the use of color
will be of benefit to them as well.

Also in this issue are two less flamboyant messages that
address environmental geochemistry. John Fortescue gives
us some suggestions on the scientific linkage between
traditional geochemical exploration technology and currently
needed geochemical expertise in environmental studies; John
encourages AEG to be a leader through its publications.
President Bill Coker warns us of the decline in number of
exploration geochemistry manuscripts submitted to our
Journal of Exploration Geochemistry, and notes the increase
in environmentally-oriented manuscripts submitted else-
where. Discussion of the role of AEG in environmental
geochemistry has been inconsistent and inconclusive to date.
Here in Denver, we see synergy, not competition, between
the two branches of geochemistry. We encourage members to
use EXPLORE to discuss the issues and disseminate opin-
ions, as John Fortescue has.

Sherm and Tom &„&

Rocks : Indicators of Rock Type and
Proximity to Gold Mineralisation, Western
Australia

by Keith Scott
INTRODUCTION

White micas are commonly present in the alteration
assemblages surrounding structurally controlled Archaean
gold mineralisation. In Western Australia, such gold deposits
usually occur within sequences of mafic and ultramafic
volcanic rocks which have undergone regional greenschist
metamorphism (Groves and Phillips, 1987). In such regions,
the abundance of hydrothermal muscovite may be useful as
an indicator of mineralisation, particularly as muscovite
is relatively stable under the lateritic and subsequent arid
weathering conditions which affect the region (cf. Butt, 1989).
Furthermore, mica composition can reflect proximity to
mineralisation and/or the rock type prior to weathering.
These micas have the general formula X2 Y4Z8 O20 (OH)4,
where X = large ions in 12-fold coordination (K, Na, Ba, Ca,
Sr), Y = octahedrally coordinated ions, mainly Al but also
including Fe, Mg, Cr, V, Ti, Mn, and Z = tetrahedrally coordi-
nated ions, Si and Al.

Continued on Page 4

For over 30 years, North American Exploration has been the first step in suc-
cessiul mineral exploration. The dependability of our staff and their collec-
tion methods allows you to base your decisions on rock solid data. To find

out more about the services provided by North American Exploration, write:
North American Exploration, Inc., Dept. A03,472 N. Main St., KaysvUle, Utah
84037-1173, or call (801) 546-6453- Or contact our Reno office at: 1315

Greg Street, Suite 107, Sparks NV 89431, or call: (702) 353-4732,



PAGE 4 NUMBER 93 EXPLORE

Technical Note
Continued from Page 3

MICA ANALYSES

More than 300 wavelength-dispersive electron micro-
probe analyses have been carried out on white micas for
major and trace components. By using extended counting
times, detection limits of 100 ppm were achieved (Ramsden
and French, 1990). Micas ranging in composition from
muscovite to paragonite and margarite and illite to bram-
mallite from mafic volcanics, felsic intrusives and shales
about two Archaean gold deposits in Western Australia were
analysed. The deposits are Panglo (570 km ENE of Perth)
within mafic volcanics and shales of a rift-phase basin and Mt
Magnet (480 km NNE of Perth) in platform-phase basin mafic
volcanics and felsic intrusives (Hancock et al., 1990; Wilson,
1990).
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Fig. 1 Distribution of muscovite and paragonite relative to
mineralisation in Section 3938N Star Gold deposit, Mt Magnet.

In gold alteration systems the mica compositions reflect
proximity to mineralisation, with muscovite close to
mineralisation and paragonite {and margarite) more distant
(Fig. 1). The change from Na-rich to K-rich is not however
simple substitution in the large ion sites but also involves
both octahedrally and tetrahedrally coordinated ions of the
micas. The mechanism Nax Aloci Ahet = Kx Roci Siiet (where R =
divalent ions Mg and Fe in octahedral coordination) indicates
that as Na enters the structure, Al is gained in both the
octahedral and tetrahedral sites (Fig. 2), i.e. the mica becomes
less phengitic. Such major changes in the structure of the
mica make it likely that minor element contents also change
with Na-K variations.
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Fig. 2 Relationship between Na (in large ion sites) and Al (in
tetrahedrat and octahedral sites).

RESULTS AND DISCUSSION

Strontium concentrations >200 ppm are present in many
micas, especially in shales peripheral to mineralisation. In
shales Sris directly related to Na content, i.e. barren
shales contain Na-muscovite or paragonite with elevated Sr
contents. Although Sr varies sympathetically with Ca in
shale-hosted mica, the Ca-mica (margarite) has low Sr
contents.

Barium contents up to 6200 ppm are present in micas
with Ba being directly related to K and inversely related to
Na contents, especially in shales. Margarite has low Ba
contents.

Chromium contents >300 ppm often occur in micas of
mafic volcanics but micas in shales and felsic intrusives have
Cr <250 ppm. Consistently higher Cr contents in the micas
from mafic volcanics from the platform basin than in those
from the rift basin may reflect original genetic differences in
the host rocks. The Cr contents of micas within a particular
rock type do not appear to give any indication of proximity to
mineralisation despite the presence of fuchsite in many of the
Archaean gold deposits of Western Australia.

Nickel and Zn contents in micas are generally <100 ppm.
Copper contents are often >100 ppm, especially in margarite
and hence do not necessarily reflect an association with
mineralisation.

Titanium varies between 200 and 1900 ppm in muscovite
but it is always <600 ppm in paragonite and Na-muscovite,
i.e. higher Ti contents occur in micas associated with
mineralisation.

Iron contents of the micas are depleted relative to Mg
close to mineralisation (Fig 3).
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Fig. 3 Fe* = Fe/(Fe+Mg) vs Na content of mica. Upper trend for
mafic and felsic rocks, lower trend for sediments.


