
David Garneti

We enter 1997 in good shape. This is
due to the commitment of time, effort and
skills of many individuals, and I would
like to acknowledge all who have
contributed to this. In particular, my
thanks go to Bill Coker who decided to
make his year as challenging as possible
by changing jobs as well as taking on the
role of President. He has kept the
Association of Exploration Geochemists
(AEG) on a steady course in 1996 and I
look forward to receiving his advice in
the year ahead as he continues to serve on Council.

A special thanks also to Sherman Marsh, both as Secre-
tary of the AEG and as co-editor of EXPLORE; Gwendy Hall
as an indefatigable Treasurer; Eion Cameron as our financial
advisor and Editor-in-Chief of the Journal ofGeochemical
Exploration (JGE); and Betty Arseneault, our Business
Manager, all of whom have made a major contribution to the
continuing success of the AEG. I would also like to acknowl-
edge the contribution made by our retiring Councillors, and
make special mention of Graham Taylor - our President in
much of 1993 and 1994 - who obviously has Council blood
running in his veins since he has just accepted the position of
Vice President of the Australian Geoscience Council.

Renewal is vital in any organization and this has
certainly happened with our Regional Councilors, ten of
whom have been appointed in the last two years. They will
become increasingly important as the AEG broadens its
membership and I wish them well in their efforts to raise the
level of enthusiasm for exploration geochemistry to even
higher levels in their respective regions.

The AEG is a dynamic organization. This is clearly
demonstrated in the demographics of our members: while
our overall membership numbers remain much the same
today as they were in 1991/92 the mix has changed in that we
now have a greater proportion of members outside North
America. In 1991/92 some 65% of our members came from
Canada or the USA. Today that figure is under 50%, but that
is balanced by increases in active exploration areas such as
South America. The greatest increase has been here in
Australia where we have seen membership jump by over one
hundred to take us from 11% to over 20% of the total AEG
membership in just five years. Why has this happened? The
simple answer is that exploration geochemistry works well
here. The more we understand about the underlying pro-
cesses the better it works, and the better it works the more
members we get - so long as we share our information, but
more on that later.

Much of the research work which has driven this
understanding has come from the CSIRO Division of Explora-

Continued on Page 3

Bill Coker

It hardly seems like a year has past
since I took on the role of President of the
AEG. Things for the most part have been
relatively quiet through 1996. However,
the AEG and its members have been
gearing up for a really busy 1997: at the
18'h International Geochemical Explora-
tion Symposium (IGES), Jerusalem,
Israel, May 25-29,1997, at the 4lh Interna-
tional Symposium on Environmental
Geochemistry (ISEG), Vail, Colorado,
U.S.A., October 5-10,1997, and at

Exploration '97, Toronto, Canada, September 14-18,1997. I
hope to have the chance of meeting with as many of you as
possible at these meetings.

During the course of my term as President, I have had a
number of letters concerning the role and direction that the
AEG should be undertaking regarding exploration versus
environmental geochemistry. The AEG was built on an
exploration focus with a mandate that environmental aspects
of geochemistry should be very much part of the AEG's
interest and responsibility but in context with the AEG's
reason-for-being which is the advancement of geochemistry
as an exploration tool. It is this exploration focus and the
established exploration geochemical expertise and world-
wide geochemical databases, which have been instrumental
in the discovery of many mineral deposits, which makes
exploration geochemists, with a strong background in the
geosciences, the best people to deal with metals related
environmental issues. Those who have an understanding of
the geochemical characteristics of mineral deposits, which
they in turn use to explore for and discover these deposits,

Continued on Page 3
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Information for Contributors to EXPLORE
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 Submittats 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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Sherman Marsh and Tom Nash
Renewal is the theme of this issue. New officers bring

fresh ideas to the Association, while maintaining the best of
our traditions through global friendships and respect for past
accomplishments. A new President and Councilors from
Australia bring much wisdom from that part of the world,
and it is in good harmony with new input from a Vice
President and Councilors from Europe. Newly elected
Councilors bring experience from industry, academia, and
government. Volunteers add their special perspectives. If
anyone feels left out, do not hesitate to step forward as the
AEG never has too many sources of energy and ideas to cover
the gamut of activities.

A guest editorial from Eion Cameron, Editor of our
Journal of Exploration Geochemistry, tells part of the recent
unfortunate dealings with the publisher, Elsevier. Managing
the science of the journal has been a huge undertaking for
Eion over the past 25 years, but dealing with the quixotic
bureaucrats in Amsterdam has become an increasingly
frustrating effort for our patient Editor, and also has required
much work by our Business Manager Betty Arseneault There
is abundant new evidence that our publications are being
hurt, and dissemination of our science to libraries around the
world is being stifled by the group that does the publishing in
Holland. Recent Council meetings have addressed some of
the policy and contractual issues in this unproductive
situation. Members and Fellows of the AEG have a stake in
what is happening, and you have a role to play in decisions
that may be made in the coming months and years regarding
the way in which we publish our science. We urge you to
pay attention to the difficulties with Elsevier and to consider
the significance to you of possible changes in our journal
publication, such as minor changes in title and format from a
less prestigious (but more efficient) publisher. We will
continue to keep you appraised of this developing situation
through articles, letters, and editorials. 4 ^

Sherm and Tom 0

Support Your Organization

in Your Magazine
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President's Message
continued from page 1

tion and Mining. The research team there has now joined
with specialists in relevant disciplines at the Australian
Geological Survey Organisation; the Australian National
University and the University of Canberra to form The
Cooperative Research Centre for Landscape Evolution and
Mineral Exploration (CRC LEME). This is partly funded by
the participants themselves, but also receives government
and industry funding, and it must rank as one of the world's
largest research groups in which exploration geochemistry
plays a major role. It is an exciting development and I
mention it because I believe that it is a model that is worthy
of consideration in other parts of the world where the debate
over education of geochetnists is raging. It seems to me that
universities, on their own, may not have the resources to
carry out the type of integrated research which is necessary if
we are to move exploration geochemistry to a higher plane.
However, if they are part of a larger group then students can
benefit from contact with the broader range of expertise to
which they are exposed. The end product should be a more
rounded geochemisL

There has been some concern recently about a shortage of
papers for the JGE. This appears to have been overstated but
in any case I am confident that groups such as CRC LEME
will prove to be a steady source of papers in the years ahead.
In addition I would be interested to hear members comments
on the desirability of producing more thematic issues such as
that currently being coordinated by Gwendy Hall on partial
extractions. For example, West Africa is an exploration hot-
spot and an issue devoted entirely to geochemical exploration
there would appear to be worth considering. We only
increase the profile of exploration geochemistry if we talk to
each other, both formally and informally, and while some
information may need to remain confidential there is much
that can and should be shared. All members should do a little
prospecting through their own files: some of you are sitting
on world class 'deposits' that could be published in the JGE,
and many more members must have fascinating information
which would be ideal for EXPLORE. What successes have
you had? What failures? How about a bit of humour - surely
we are not serious scientists all of the time?

Our Annual Genera! Meeting will be held in February. I
urge as many members as possible to attend, but if you
cannot please contact members of Council, Regional Council-
lors, or make your views known through EXPLORE if you
have any points you wish to raise. Planning for the 18th
International Geochemical Exploration Symposium in
Jerusalem in May is well advanced, as is planning for the
AEG field trip to West Africa which will be run as an adjuct to
the 18th IGES. The 4th International Symposium on Environ-
mental Geochemistry to be held Oct. 5-10 in Vail, Colorado,
USA already has the makings of a great success and can be
expected to offer much of interest to exploration geochemists.
Numerous other relevant meetings are listed in the calendar
of events.

I look forward to 1997,1 wish you well for it, and I hope
to meet many of you before it ends.
David Garnett
Becquerel laboratories
PMB 1, Menai, NSW 2234, AUSTRALIA
Tel: (612)9543 2644
Fax: (612) 9543 2655 4n£
email: naa@bq.com.au ^

Past-President's Message
continued from page 1

are in my opinion the best qualified to contribute to the
remediation of these deposits and to the development of
realistic environmental regulations, based on sound and
complete science.

I do believe that the geochemists of the world have a
substantial role to play and a wealth of expertise and data to
bring to bear on the issue of metals in the environment. If we
do not play a significant and continuing role in addressing
this issue, the mining industry wil! come under an ever
increasing threat. However, I also firmly believe it is explora-
tion geochemists with a broad geoscientific base and explora-
tion experience, not environmental (geo?)scientists, with
limited expertise or exposure to any given scientific field, in
particular the geosciences, that are most knowledgeable and
best qualified to deal with the environmental issue of metals
in the environment.

So the question is: Where are these exploration geochem-
ists going to come from in the future? It is really getting to the
stage where there are very few places left where you can
actually go and get any training as a specialist in exploration
geochemistry. In this regard, I am pleased to announce that
Queen's University, Kingston, Ontario, Canada has officially
established "Tite Ian Nichol Chair in Exploration Geochemis-
try" and is beginning the process of working towards the
establishment of an endowment in support of full funding for
this chair.

Continued on Page 4

• • ^ i

For over 30 years, North American Exploration has been the first step in suc-
cessful 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, wrile:
North American Exploration, Inc., Dept. A03,472 N. Main St., Kaysville, 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.
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Continued from Page 3
I do want to see the Journal of Exploration Geochemistry

and the Association of Exploration Geochemists continue to
grow and flourish. Continued research towards the develop-
ment of new and improved geochemical exploration tech-
niques is definitely needed by the mineral exploration
industry. In addition, exploration geochemists have, and
must, continue to play a significant role in making sure good
and complete science is brought to bear in addressing the
environmental issue of metals in the environment, and the
AEG definitely has a role to play here.

On another front, you as members of the AEG should be
aware that the AEG has now reached a critical stage in it's
dealings with Elsevier. This is due to a number of persistent
and ongoing issues, which have recently been brought to a
head by Elsevier's unilateral decision to raise the institutional
subscription rate for the JGE by a huge 53%. The AEG must
take a hard look at our relationship with Elsevier and where
we are going with the JGE in the future.

In closing, I would like to say that I have really enjoyed
my term as President of the AEG. My thanks to all members
of the Council and the Executive, in particular Sherm Marsh
for his ongoing input and help which really keep the AEG
ticking smoothly. I also thank Eion Cameron for his constant
hard work and quality input into keeping the Journal of
Exploration Geochemistry on track. Many thanks to Betty
Arseneault and Gwendy Hall for the efficient and profes-
sional running of the business office and the AEG Treasury.
And, I wish David Garnett best wishes and every success as
he takes on the position of President of the AEG through
1997.

William B. Coker
BHP Minerals Canada Ltd.,
33 Yonge Street, Suite 610,
Toronto, Ontario, Canada. M5E 1G4
Tel: (416) 368-3884 ext.250
Fax: (416) 365-0763

HERBERT EDWARD HAWKES
Herbert E. Hawkes, one of the "founding fathers" of

exploration geochemistry, passed away in Hanover, New
Hampshire, on December 4,1996 at the age of 83.

Educated at Dartmouth College, Columbia University,
and the Massachusetts Institute of Technology, where he
earned his PhD in 1940, Herb was employed by the U. S.
Geological Survey from 1940 through 1953. Near the end of
World War II, the Chief Geologist of the Geological Survey
requested proposals for postwar research projects. Herb, who
had acquired an interest in trace elements as guides to ore
from Hans Lundberg, a Swedish-Canadian geophysicist,
proposed a project to investigate the use of trace elements in
soils as indicators of mineral deposits. This, along with
projects involving water sampling and biogeochemical
research by Lyman Huff and Helen Cannon, was approved
and marked the birth of the Geochemical Prospecting Section
of the USGS. Under Hawkes' dynamic leadership, this small
group began the development of a series of rapid, inexpen-

sive methods of analysis, principally colourimetric, to
supplant the emission spectrographic procedures then in
common use. An early landmark was the field project
performed by Hawkes and H. W. Lakin at the Friends Station
zinc deposit in eastern Tennessee, where they demonstrated
that the zinc content of residual soil over the deposit clearly
indicated its location. This discovery, now so apparent, was
an eye-opener to private industry. Company geologists soon
followed with one of the first large-scale soil sampling
programs in North America, which ultimately led to the
discovery of commercial zinc deposits.

Frustrated with problems involved in measuring and
interpreting the distribution of trace elements in water, Herb
began to suspect that stream sediments might be a more
effective sampling medium for reconnaissance surveys. Work
performed by the Geochemical Exploration Section, in
particular the development of the ammonium citrate-soluble
heavy metals test by Hal Bloom, convinced Herb that a new
powerful reconnaissance tool was available. Believing that it
was a once-in-a-lifetime opportunity to participate in com-
mercial exploration work, Herb left the USGS for a privately
sponsored stream sediment survey in New Brunswick and
the Gaspe Peninsula of Canada. This survey was a milestone,
being the first large-scale commercial stream sediment survey
conducted in North America. Stream sediment sampling was
shown to be a highly effective method of reconnaissance
mineral exploration, and those areas of high geochemical
relief are now known to contain most of the known base
metal deposits of New Brunswick and the Gaspe.

While the New Brunswick work was under way, Herb
accepted a teaching position at the Massachusetts Institute of
Technology. Subsequently, he moved to the University of
Caiifornia at Berkeley, where he taught in one of the early
multidisciplinary departments of mineral technology estab-
lished in the United States. In addition to teaching, Herb's
interest in the dissemination of knowledge in the field of
exploration geochemistry manifested itself in his co-
authoring with John Webb the first English language textbook
in the field "Geochemistry in Mineral Exploration," published in
1962. This book, subsequently revised with A.W. Rose, has
remained the standard text in the field for more than three
decades. Following his teaching career, Herb served as a
consultant for the United Nations and for a number of
exploration companies. From the early days of the Geochemi-
cal Exploration Section, Herb Hawkes recognized that
familiarity with the literature was a necessary adjunct to
aggressive research work. Accordingly, he has been a leader
in the compilation of bibliographies of geochemical explora-
tion, first within the Geological Survey, and subsequently
through the Association of Exploration Geochemists.

When the founding of this journal was mooted, Herb
Hawkes was one of its most enthusiastic supporters. He was
a member of the editorial board when the first issue was
published and continued in this role for many years. His
advice, support, and kindly nature are remembered by its
"green" editor. Herb Hawkes was a strong, modest and
gentle man. Although born in New York, he had the appear-
ance of a rugged Western American, someone who, in an
earlier time, might have led the wagon trains. Instead, in his
time, he was a leader of the science of geochemistry.

Eion M. Cameron
based on material by Frank Canney and Edward Post.
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Arbitrary Price Increases Hit Journal of
Geochemical Exploration

In the 90's most developed countries have enjoyed a low
inflationary environment. This has resulted from global
competition, technological change, and deficit cutting by
governments, which has lowered interest rates. A
conspicuous exception to this trend has been the price of
scientific journals. Price increases have come in spite of a
technological revolution coming from computer-assisted
publishing. Increases for journals well above the inflation rate
have been documented by numerous authorities. One source
of statistical information that is relevant to the earth sciences
is the Science Library of the Scripps Institute of Ocean-
ography (http:/scilib.ucsd.edu/sio/guide/five-yr.html).

Journal cost inflation has come at an unfortunate time,
when the deficit cutting alluded to above has been affecting
the budgets of science libraries. Some libraries have managed
to maintain a constant budget; that of others has steadily
declined. However, all have had to cut the number of
periodicals to which they subscribe; differences between
libraries have been in the rate of reduction. Economists would
describe journals as being price sensitive: as cost increases,
sales decrease. Thus publishing houses do not gain revenue
in proportion to price increase. And, unlike manufacturers of
cars, there is little marginal cost to printing and distributing
extra journal copies. The principal casualty of the price
explosion has been the wide dissemination of knowledge.

This journal is sponsored by the Association of
Exploration Geochemists and the secondary title, shown on
the cover, identifies this link. The raison d'etre for the
Association's sponsorship is the dissemination of knowledge.
Thus price increases, of any magnitude, are of concern to the
Association. There is, of necessity, close contact between the
publishers, the editor and the Association. However, in
November we became aware of a dramatic price change in
the journal only as a result of a complaint from an
institutional subscriber. The institutional subscription cost for
1997 has increased by 52% over that for 1995. The president
of the AEG, Dr. W.B. Coker, wrote to Elsevier Science
protesting this increase and asked that it be rolled back to a
more reasonable level. In denying this request he was told
"The main factor involved in the large rise that you have pointed
out is the unfortunate weakness of the US$ against the Dutch
Guilder" In fact, according to the International Monetary
Fund database, one guilder was worth US$ 0.58 on January 2,
1995 and US$ 0.58 on 1 December, 1996.

One purpose of this editorial is to express the regret of
the Association of Exploration Geochemists and the Editor for
this substantial increase in the institutional subscription price.
Negotiations between the AEG and Elsevier will continue, but
any change in pricing will be at Elsevier's discretion until the
termination of the present contract in December 1999. Those
readers who find that this journal is no longer available in
their library may wish to consider joining the AEG. A
personal subscription is included in the annual membership
dues of $70.

Eion M. Cameron
Editor, Journal of Exploration Geochemistry ^^^
Ottawa, 31 December, 1996. ^

The Association of Exploration Geochemists will hold it's
Annual General Meeting (AGM) in conjunction with the
Society for Mining, Metallurgy, and Exploration (SME)
meetings in Denver, Colorado on Wednesday, February 26,
1997. The meeting will be held in the Parisienne room of the
Hyatt Hotel and will start at 5:00 PM. We would like to
encourage all members who are attending the SME meetings
to plan on coming tb the AGM. ^^

On January 1,1997 The Association of Exploration
Geochemists elected Councilors for the 1997-1999 term. Five
Councilors were elected; two are returning for a second 2-
year term, one is returning to Council after having served
from 1988-1992, and two Councilors will be serving for the
first time.

Steve Cone and Barry Smee will be returning for second
terms and Shea Clark Smith will join Council again after
serving as Councilor and Editor of EXPLORE. We welcome
them back. J. Robert Clark and Stephen Day will be our two
new Councilors and we look forward to working with them.
Bill Coker will complete the 1997-1999 slate of Councilors as
the "ex officio" President.

Sherman P. Marsh, Secretary ^C

ACTLABS
WE'RE GROWING WITH
OUR NEW SERVICES
AND LOCATIONS

• ENZYME LEACH-ICP/MS (Detects deeply buried
mineralization)

• LITHOGOCHEMISTRY - SPIDERGRAMICP/MS
PKG (Low cosi add on to WRA)

• ULTRA-LOW LEVEL HYDROGEOCHEMISTRY
by ICP/MS

• ULTRATRACE ICP/MS Rock + Soil package
LEADERS IN LOW-COST, HIGH QUALITY SERVICES
WITH RAPID TURNAROUND.

The above unique services when added to our high quality INAA, ICP,
XRF and Fire Assay services, provide unrivalled capabilities in the
analytical industry lo help you discover the mines of the future.
FOR FURTHER INFORMATION, PLEASE CONTACT:
• ACTIVATION LABORATORIES LTD., 1336 Sandhill Dr., Ancasler, ON,

Canada. Tel: (905) 648-9611, Fax: (905) 648-9613, Dr. Eric Hoffman

B ACTLABS, INC., 11485 Frontage Road N., Whea! Ridge, CO, USA. Tel:
(303) 456-2981, Fax: (303) 420-6646, Dr. J.R. (Bob) dark

B ACTLABS, INC., c/o M.E.G., 2235 Lakcshorc Dr., Carson City, NV, USA.
Tel: (702) 849-2235, Fax: (702) 849-2335, S. Clark Smith

a SKYLINE LABS, INC., 1775 Wesl Sahuaro Dr., Tucson, AZ, USA. Tel:
(602) 622-4836, Fax: (602) 622-6065, W. (Bill) Lehmheck

B ACTLABS-SKYLINE PERU, SA, Av. dc la Marina 2523, San Miguel, Lima
32. Tel:/Fax: (5114) 521413, Francisco Alurcon

a JACOBS-SKYLINE ENSAYADOBES Y QUIMICOS, SA. DE C.V.,
Capeche 196(esq.Gpe. Victoria), Coionia San Bertito, Hermosillo, Mexico. Tel:
(62) 10-02-54, Santos Carlos
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For some time now, we have been contacted by senior
and/or retired members of the AEG concerning some sort of
membership at reduced cost. Many of these members are no
longer working in exploration geochemistry but wish to
remain in touch with the activities of the Association. In
order to address this issue the Council of the Association
recently passed a motion to allow senior members to receive
EXPLORE only for a cost of $15.00 per year. The motion
reads: "that retired members over the age of 55 that have ten
(10) years of total membership in The Association of Explora-
tion Geochemists be offered subscriptions to the EXPLORE
newsletter only for $15.00 per year" and was passed unani-
mously. Those members who qualify and wish to take
advantage of this arrangement should contact the Business
Manager. Please note that members using this option would
no longer receive the Journal of Geochemical Exploration. %̂

The current Distinguished Lecturers for the AEG, Ray
Smith and Charles Butt, will continue to be active in 1997.
Their itineraries are listed below. If you are in or near any of
these locations we would encourage you to attend one or

more of the lectures by these world-class experts on geochem-
istry of deeply weathered terrains. In 1995, Ray and Charles
were awarded the AEG gold medal for outstanding contribu-
tions to the science of exploration geochemistry.

Ray Smith
Date

January 25 and 26
Place

University of British Columbia, BC, Canada
Lecture title

Background to regolith and geochemical research in Australia
The importance of regolith-land form control in exploration
geochemistry
Laterite and lag geochemistry- lessons learned from Australia

Date
January 29

Place
Geological Survey of Canada, Ottawa, Canada

Lecture title
The importance of regolith-landform control in exploration
geochemistry

Date
January 31

Place
State University of New York, Binghamton, USA

Lecture title
The importance of regolith-landform control in exploration
geochemistry

Continued on Page 7

Our tab offers heavy mineral concentration of bulk samples for micron Au, Pt, base metals,
microdiamonds and diamond indicators as well as highest quality Cameca SX-50 Microprobe,
and Scanning Electron Microscope, analysis. We have four state of the art instruments
enabling reliable and timely mineral and polished thin section analysis. The compositions of
all indicator grains are mineralogically classified in the manner that identifies compositions
of P & E garnets, chromites, olivenes, orthopyroxenes etc. that grow with diamond.

"vtFf-

Phone: (604) 860-8525
Fax: (604) 862-9435
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Lecturer's Itinerary
Continued from Page 6

Date
February 3

Place
U.S. Geological Survey, Reston, Virginia, USA

Lecture title
The importance of regolith-Iandform control in exploration
geochemistry
or
Laterite geochemistry for mineral exploration

Date
February 5, 6, or 7

Place
Marseilles, France

Lecture title
The importance of regolith-Iandform control in exploration
geochemistry
or
Laterite geochemistry for mineral exploration

Date
March 14

Place

PAGE 7

Cakrete (caliche) geochemistry in gold exploration
Date

February 3
Place

Colorado School of Mines, Golden, CO, USA
Lecture title

Geochemical approaches to exploration in deeply weathered
terrains
Calcrete (caliche) geochemistry in gold exploration

Date
February 11

Place
British Geological Survey, Keyworth, UK (exact site to be
announced)

Lecture title
Geochemical approaches to exploration in deeply weathered
terrains
Calcrete (caliche) geochemistry in gold exploration

Date
February 12

Place
Imperial College, London, UK

Lecture title
Ballarat, Australia, AusIMM Annual Conference

Lecture title
Exploring in Australian regolith environments

Date
September 14-15
(approximate)

Place
Toronto, Canada, Exploration '97

Lecture title
Use and implications of paleoweathering surfaces in mineral
exploration

Date
To be arranged

Place
Technical University of Berlin, Berlin, Germany

Lecture title
Laterite geochemistry for mineral exploration
To be arranged

Place
British Geological Survey, Keyworth, UK

Lecture title
The importance of regolith-Iandform control in exploration
geochemistry

Charles Butt
Date

January 29-30
Place

Tucson, AZ, USA (exact site to be announced)
Lecture title

Geochemical approaches to exploration in deeply weathered
terrains
Calcrete (caliche) geochemistry in gold exploration

Date
January 31

Place
Mackay School of Mines, University of Nevada, Reno, NV,
USA

Lecture title
Geochemical approaches to exploration in deeply weathered
terrains

Geochemical approaches to exploration in deeply weathered
terrains a ,
Calcrete (caliche) geochemistry in gold exploration ^

Regional Geochemical Surveys undertaken in Europe at
the national scale are the subject of a new comprehensive
report prepared by the Geochemistry Task Group members of
the Forum of European Geological Surveys (FOREGS),
chaired by Professor Jane A Plant, British Geological Survey
(BGS, UK), and assisted by the Task Group Scientific Secre-
tariat, Ms Fiona M Fordyce, (BGS, UK), for submission to the
annual general meeting of FOREGS Directors in September
1996 (Plant and others, 1996).

Many of the regional geochemical surveys listed in the
report were originally developed as an important component
of integrated regional geoscientific research and development
programmes, with the primary objective of assisting national
strategic and commercial exploration for mineral and energy
resources. The outcome of this systematic and well planned
approach has been rewarded with the discovery, and in many
cases, effective development of previously unknown world
class deposits of metals and energy minerals throughout
Europe, both onshore and offshore.

A secondary but increasingly important aspect, is the
creation of large, systematic, digital regional geochemical
databases, which are available for further interrogation and
application to a wide range of studies for the future. This is
increasingly important for the organizations which undertook
the original surveys, since these databases help to establish a
Europe-wide network of authoritative geoscience-based
centres for a range of environmental issues and stimulate new
opportunities for follow-up R&D investigations. They are also
useful for others requiring access to high quality regional
geochemical data sets.

Continued on Page 8
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Continued from Page 7

The globalization of the world economy and increasing
environmental concerns have latterly imposed economic and
environmental limitations on European opportunities for
exploitation of local sources of metals and energy minerals in
the short term, with greater preference given to the develop-
ment elsewhere of large scale low cost producers, together
with their attendant clean-up and environmental costs.
Economic pressures have been matched by the evolution of
increasingly stringent environmental legislation by national
governments, in association with the European Union (EU)
and the European Environment Agency (EEA), which has
headquarters in Copenhagen. The EEA has powers to
determine 'safe levels' of Potentially Harmful Elements and
Species (PHES), often based on limited amounts of data
which may lack adequate quality control for the purpose of
establishing environmental geochemicai baselines. One of the
objectives of this report is to address this issue by providing a
clear account of the present status of the European Regional
Geochemicai Database which is currently available for this
purpose.

The report reflects and further emphasises the modern
trend of developing multiple uses for geochemicai datasets,
and especially the growth of environmental applications
required to satisfy the new legal framework. Government
agencies, the legal profession, the insurance industry and
land developers are also becoming more aware of the
availability and the importance of applying geochemicai

20TH INTERNATIONAL

SYMPOSIUM, 2001

The Association of Exploration Geochemists is looking
for a venue for the 20hh IGES. The Association will
consider all proposals for hosting this event. Proposals
must include the following:

• Location
• Date
• Sponsoring organization
• Meeting title or theme
• Contact person(s)
• Suggested outline for meeting
• Suggested field trips and short courses
• Facilities
• Brief description of the locality

Any interested organizations should submit their
proposals to the AEG Business Office

The Association of Exploration Geochemists
P.O. Box 26099

72 Robertson Road
Nepean, ON K2H 9R0

CANADA

baseline data to a wide range of geotechnical and
geoenvironmental land use applications. The use of regional
geochemistry is increasingly important in geochemicai
baseline studies of surface and ground waters, soil, stream
sediment, rock and geogenic gas and in studies designed to
maximise and optimise the use of land since the maps also
help to minimise the risk of sterilization of resources by
inappropriate development.

It has recently been noted by insurance underwriters, for
example, that failure to take proper account of environmental
geochemistry as a component of geoenvironmental studies,
may have the undesirable effect of creating uninsurable risk.
This is not in the interest of the professionals involved, their
clients, the general public or the environment. This is particu-
larly well exemplified in the UK, as a result of major civil
litigation associated with the Cambridge Water Company
case which exposed the complexity of geoenvironmental
factors and conflicting policy choices which culminated in a
decision of the House of Lords. This has resulted in publica-
tion, for the first time in the UK, of criteria which can be used
for the identification of contaminated land which is now
embodied in the UK Environment Act 1995. The act also
provides a systematic methodology and legal framework for
dealing with both anthropogenic contamination and geogenic
enrichment which may affect land, buildings, people and
animals, using the source-pathway-target relationship.
Regional geochemicai maps are already being used to help
provide geochemicai baselines for this purpose.

The report summarises the current status of geochemicai
mapping in FOREGS countries. It also represents an impor-
tant contribution to the International Union of Geological
Sciences Working Group on 'Continental Geochemicai
Baselines', which is also sometimes known as 'global
geochemicai baselines'. It provides a concise summary of the
regional geochemicai surveying undertaken by 56
organisations from 33 European countries, including
Greenland. Of the 150 geochemicai surveys listed, 12% are
classified as environmental, 24.7% as exploration and 62.7%
as multipurpose. It is well illustrated with maps, figures and
summary tables which provide a comprehensive study of the
extent and limitations of existing regional geochemicai cover
over most of continental Europe. The FOREGS area extends
southwards from the North Cape to the Mediterranean and as
far east as Turkey and the Ukraine, but with no data from
Yugoslvia which presently forms an obvious and unfortunate
gap in the regional coverage.

810 Quail St., Suite I • Lakewood, CO 80215 • Phone (303) 232-8371
4788 Longley Lane • Reno, NV 89502 • Phone (702) 827-3600
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Report on European Geochemistry
Continued from Page 8

All FOREGS Countries have contributed information on
nationally held data to this report, with only four exceptions,
Croatia, Iceland, Latvia and Switzerland where the geochemi-
cally mapped areas do not reach the minimum of 5000 km2

required for inclusion in this report, a figure which has been
selected to exclude local surveys, which have been under-
taken by mining and exploration companies and universities,
from further consideration. Data from Bulgaria, which has
recently joined FOREGS, and which are not included in the
report, will be available in the digital version of the inventory.

There are six main headings in the report: 1 Introduc-
tion; 2 The Survey, which defines the seven main types of
sample media selected for inclusion in the report (drainage
sediment, lake sediment, overbank sediment, soil and
regolith, heavy mineral, surface water, radiometric) and
information on associated availability of rock and biological
samples, which form the basis of a questionnaire which was
sent to the 56 organisations in FOREGS Countries listed in
Appendix 2; 3 results, which describes under six subheads; -
regional coverage, sampling density, size fractions, sieving
techniques, analytical techniques, quality control procedures,
archive sample material and digital databases; 4 conclusions;
5 recommendations, and 6 bibliographic references.

In addition the four appendices provide additional
information, as follows, Appendix 1, an example of the form
used in the questionnaire, Appendix 2 , a list of organizations
included in the FOREGS geochemical inventory, Appendix 3 ,
information on regional geochemical surveys in Greenland
and Appendix 4, a very detailed summary table of informa-
tion held in the inventory database, which includes important
details such as contact names, addresses, telephone and fax
numbers for those requiring further information on indi-
vidual datasets.

The report is available from the publishers at £25 plus
postage and packing. It is essential reading for regional
geochemists with interests in Europe. The task group mem-
bers and scientific secretariat are to be congratulated on the
rapid preparation of such an excellent, authoritative and
systematically presented study. Let us also hope that the EEA
will now begin to use regional geochemical databases, which
demonstrate natural variations in geochemical baselines in a
wide range of media, to guide the future selection of 'safe
level' thresholds in Europe.

Reference
Plant, J. A., Klaver, G., Locutura,}., Salminen, R., Vrana, K.,

and Fordyce, F. M., 1996. Forum of European Geological
Surveys Geochemistry Task Group 1994-1996 Report.
British Geological Survey Technical Report WP/95/14.
British Geological Survey, Keyworth, NG12 5GG, UK.

Peter Simpson
BGS Honorary Research Associate
British Geological Survey
Kingsley Dunham Centre
Keyworth, Nottingham, NG12 5GG
United Kingdom
Int +44 1159 363532 ^
e-mail: p.simpson@bgs.ac.uk ^lr^

In today's global exploration
industry, companies demand

unsurpassed service & quality
from a minerals testing

laboratory. We maintain a
network of facilities to service

your exploration programs,
even in the most remote regions

of the world.

Tel:(604J 985-0681'
Fax:(604) 985-3278

http://www.inchcape-minerals.com
E-Mail: info@inchcape-minerals.com
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The AEG West Africa field trip will run from May 14 to
May 22,1997, starting in Mali and finishing in the Ivory
Coast. It will visit a number of major new discoveries made
in the last ten years (Syama, Sadiola) as well as some lesser
known deposits (Ity) in francophone West Africa. It will also
provide the opportunity to examine some very promising
advanced projects (e.g.Loulo) and some interesting prospects.
The field trip will provide a climatic cross-section through
West Africa, from the dry savanna climate of Mali to the very
wet tropical forest conditions of western Ivory Coast, and the
geochemical response of the different deposits will be
examined against this backdrop. There will be a strong
emphasis on the relationship between mineralization and
weathering in order to assess the effectiveness of
geochemistry as an exploration tool in this environment.

The field trip leaders will be Eric Hanssen and Philippe
Freyssinet, both of whom have extensive experience in West
Africa. We have not yet finalised a price but anticipate that it
will be in the region of $US 4000. The following summary is
close to the final itinerary, but it is possible that there may be
minor changes both in the route and the dates. We will keep
you informed of any changes. If you have any queries, please
contact me. The field trip will be limited to about 10 -12
participants, and we expect it to fill up quickly. Payment for
the excursion will be required by 15 March 1997, but if you
are already sure at this stage that you would like to
participate in the field trip a deposit of $US 500, payable to
the Association of Exploration Geochemists, will secure your
place.

Historical Context
West Africa is a very old, historical gold producing area.

Herodotus, in the 1st century BC already mentions the gold
trade with western Africa. The oldest Islamic sources date
back to the 7th century. The Sadiola deposit in western Mali
is located in a region which is known as the "Bambouk", one
of the main gold producing areas during the Middle Ages. It
has huge surface and underground old workings. Pottery
shards found in old workings in the Syama area in southern
Mali date from the 14th century.

In the late 19th century the Mandingue king Samory
exploited alluvial placers and bedrock mineralization in
central Mali to finance his war against the invading French
army.

Artisanal exploitation is still extremely active today. It is
not unusual to find an "orpailleur" camp with a population
of several thousand exploiting alluvial placers and even high
grade veins in the Kenieba area. Many villages have their
small placer where people try to earn some cash in the dry
season when there are no crops to be tended.

Highlights
The Sadiola deposit was rediscovered through a FED

funded regional geochemistry survey in the fate eighties.
The Loulo deposit was rediscovered through a very widely
spaced BRGM regional geochemistry survey. It is hosted by a
folded unit of toumalinized sandstone (QT) and mineraliza-
tion is associated with intense quartz-carbonate veining and
brecciation along the fold axis. Folding may be related to
drag along the nearby Senegalo - Malian Shear.. Gold seems

mostly to be associated with pyrite and is free milling.
Extensive geochemical anomalies in the vicinity remain to be
tested but point to the presence of a major hydrothermal
system with high exploration potential.

The Syama deposit was rediscovered in 1984 during a
UNDP funded regional geochemistry survey. It is the major
resource among a number of satellite orebodies spread out
over 20 km along the Syama - Boundiali Shear.
Mineralization is hosted by basalts and sediments of the
Syama Unit, which are thought to have been deposited in an
intracratonic rift. The host rock to the orebody is intensely
altered, fractured, stockworked, brecciated and quartz-
carbonate veined and is intruded by andesitic "dykes".
Alteration is zoned from a chlorite - calcite outer halo to a
sericite, Fe-carbonate, albite and quartz inner zone. Gold is
dominantly associated with pyrite.

The Ity deposit was first discovered as a Cu anomaly
during a BRGM funded geochemical survey in the early
sixties.

More details on the deposits we will visit will be
available shortly. Persons having an urgent need for
additional information on the field trip should contact David
Garnett, at one of the addresses given on page 3.

General Information

Air Travel to and from West Africa
Both Bamako and Abidjan are well connected with

western Europe, particularly with Paris, Brussels and Geneva.
There are daily flights to and from both airports by either
Swissair, Sabena, Air Afrique or Air France. You will need to
check with airlines on exact flight schedules. Once in Europe
onward travel to the 18th IGES in Jerusalem is easy. There are
daily flights from Paris to Tel Aviv as well as from Brussels to
Tel Aviv (except on Friday).

Participants will need a valid passport and will probably
need entry visas for Ivory Coast and Mali. If you have
difficulty contacting representatives of these two countries,
try the French embassy where you may get more information.

Health
A number of serious diseases are endemic in West Africa

and elementary precautions must be taken in order to ensure
a successful and healthy field trip. We strongly advise that
you consult with health experts who have some knowledge of
tropical diseases at least two months in advance of the
beginning of the field trip. This will allow for the necessary
vaccinations, some of which will require more than one
injection e.g. yellow fever will take three weeks. Every
participant must carry an "International Health Certificate"
(yellow booklet) with a valid yellow fever vaccination. This
is a must. Participants arriving without an international
health certificate will have serious problems at airports and
may be refused entry.

Vaccinations against hepatitis, typhoid, polio, tetanus,
meningitis and TB are strongly recommended. Consult your
physician!

Malaria is probably the most serious and widespread
disease to which a participant maybe exposed. Fortunately
malaria prophylaxis is possible and efficient. It is a must for
short term travellers. Participants should start taking anti-
malaria medication two weeks before the beginning of the
trip and should continue up to four weeks after they leave.

Continued on Page 11
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Continued from Page 10

The use of mosquito repellent is highly recommended as an
efficient supplementary prophylaxis.

You should bring your own aspirin or paracetamol.
Diarrhoea is not inevitable and many travellers never get it.
Do bring some medicine to cure it. Diarrhoea is mainly
contracted from drinking contaminated water. During this
field trip there will always be water of excellent quality'
available.

Please note that while the AEG will do everything that is
reasonably possible to make the field trip both safe and
healthy it is up to you to look after your own health during
the course of the trip. We shall be visiting some isolated areas
that lack sophisticated medical facilities and we strongly
advise that you take out individual health insurance that
includes repatriation.

Climatic Conditions
The month of May corresponds to the end of the dry

season in Mali and northern Ivory Coast. This means that
temperatures will be high, 40 to 45 degrees, with a relatively
high humidity. It will be "sweaty" weather. In southern
Ivory Coast some dramatic rainstorms may be expected.

Travelling and Lodging
Transport to western Mali and Syama will be by air. We

will use the SAS twin engine Cessna 202. SAS is a small US
airline which maintains a very high safety standard.
However, the use of small planes does place a severe
constraint on the amount of luggage that can be carried
along. Please provide for a small bag containing a minimum
of luggage, your geopick and an emergency beer for the three
day visit to the Kenieba area. Limited major luggage can be
trucked to Syama where we will arrive on day three of the
trip. The planes have a maximum load capacity and excess
luggage will be left behind in Bamako.

From Syama to Abidjan all travel will be by road.
Lodging will be of variable quality, from rather primitive in
Loulo to comfortable in Sadiola and Syama. Wherever
possible hotels of international standard will be used. In
Syama laundry facilities will be available.

Photography
Photography is no problem provided you do not

photograph official buildings or military installations. Ask
permission to take snapshots of people. Do not bring high
ASA films.

Itinerary May 13 to May 22

13th May:
Everybody arrives in Bamako.
Overnight at Grand Hotel or Hotel Mande.

14th May:
SAS flights to Sadiola. Visit Sadiola Hill deposit (ANGLO -
IAMGOLD - MALI) in the Kenieba window.
Overnight in Sadiola.

15th May:
Leave for Loulo. Afternoon visit to Loulo.
Overnight in Loulo.

16th May:
Visit Loulo (RANDGOLD - LA SOURCE - MALI) and
outlying prospects.
Late afternoon flight to Syama.
Overnight in Syama.

17th May:
Visit the Syama deposit (RANDGOLD - IFC - MALI) in the
Syama Boundiali greenstone belt.
Overnight in Syama.

18th May:
Visit outlying prospects. Afternoon drive to Korhogo.
Overnight in Korhogo, Hotel Mont Korhogo.

19th May:
Drive to Yamoussoukro, visit Fetekro greenstone belt
(GENCOR - BRGM - SODEMI), near Dabakala.
Overnight in Yamoussoukro, Hotel President.

20th May:
Visit Angovia (BRGM - SODEMI). Drive to Man.
Overnight in Man.

21st May:
Visit Ity (BRGM - SODEMI)
Overnight in Man or Yamoussoukro.

22nd May:
Drive back to Abidjan.
Overnight in Abidjan - Hotel Palm Beach OR fly out on late
night flights.

CANADA
679OKitimatRd.,Unit4

Mississauga, Ontario, L5N 5L9
Tel: (905)826 3080
Fax: (905)8264151

Contact: Steve Simpson

• Au, As, Sb, W + multielement suite
• Independent - accurate • total analyses
• Exploration and research

Lucas Heights Research Laboratories
New Illawarra Rd, Lucas Heights, NSW 2234

Post: PMB I, Menai, NSW 2234
Tel: (02)543 2644
Fax: (02) 543 2655

Contact: David Garnelt/Helen Waldron
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International, national, and regional meetings of interest to
colleagues working in exploration, environmental, and other
areas of applied geochemistry.

H February 24-27,1997, Society for Mining, Metallurgy and
Exploration (SME), Denver, Colo. INFORMATION: SME,
P.O. Box 625002, Littleton, CO 80162-5002.

M March 17-19,1997, NORTHEASTERN GSA SECTION,
King of Prussia, Pennsylvania. INFORMATION: Allan
Thompson, Dept. of Geology, University of Delaware,
Newark, DE 19716-2541, TEL 302-831-2585,
thompson@bach.udel.edu.

M March 20-21,1997, SOUTH-CENTRAL AND ROCKY
MOUNTAIN GSA SECTIONS, El Paso, Texas. INFORMA-
TION: Elizabeth Anthony, Dept. of Geological Sciences,
University of Texas at El Paso, El Paso, TX. 79968-0555, TEL
915-747-5483, anthony@geo.utep.edu.

m March 23-26,1997, SEGH 15th European Meeting, Dublin,
Geological Survey of Ireland.

H March 24-27,1997, 4th All Portuguese Language Countries
Geochemical Congress and the 10th Portuguese Geochemi-
cal Week, Braga, Portugal. INFORMATION: Graciete Dias,
Dept. Ciencias da Terra, Univ. Minho, Campus de Gualtar,
409 Braga Codex, Portugal, FAX +351-53-604-304, TEL +351-
53-604-305, geoquimica@ci.uminho.pt, URL http://
delta.ci.uminho.pt/ct/port/homepage.html.

M March 27-28, 1997, SOUTHEASTERN GSA SECTION,
Auburn, Alabama. INFORMATION: Mark G. Steltenpohl,
Department of Geology, Auborn University, Auburn, AL
36849-5305, TEL 334-844-4893, steltmg@mail.auburn.edu.

M May 1-2,1997, NORTHEASTERN GSA SECTION,
Madison, Wisconsin. INFORMATION: Bruce Brown,
Wisconsin Geological and Natural History Survey, 3817
Mineral Point Rd., Madison, WI 53705, TEL 608-263—3201,
babrown@facstaff.wisc.edu.

M May 17-19,1997, Europe's Major Gold Deposits, Irish
Assoc. for Economic Geology and the Inst. of Mining and
Metallurgy, Down, No. Ireland. INFORMATION: Ken-
Anderson, TEL 353-46-22363, FAX 353-46-22372,
navanr@iol.ie and Eibhlin Doyle, TEL 353-1-4785656, FAX
353-1-478-5660, BHP@iol.ie.

Q May 19-21,1997, Geological Association of Canada—
Mineralogical Association of Canada, Ottawa, Canada.
INFORMATION: Geological Survey of Canada, 601 Booth St.,
Room 757, Ottawa, Canada K1A OE8, Canada, TEL 613-947-
7649, FAX 613-947-7650, OTTAWA97@emr.ca.

M May 21-23,1997, CORDILLERAN GSA SECTION, Kailua-
Kona, Hawaii. INFORMATION: Fred Mackenzie, Dept. of
Oceanography, University of Hawaii-SOEST, 1000 Pope Rd.,
Honolulu, HI 96822, TEL 808-956-6344,
fredm@soest.hawaii.edu.

• May 25-29, 1997,18th International Geochemical Explora-
tion Symposium, Jerusalem, Israel. INFORMATION:
International Geochemical Exploration Symposium, P.O. Box
50006, Tel Aviv 61500, Israel, TEL 972-3-5140014, FAX 972-3-
5175674/660325, iges@mail.gsi.gov.il.

H May 27-30,1997, Spring Meeting, American Geophysical
Union and American Geochemical Society, Baltimore,
Maryland. INFORMATION: Ronald D. Zwickl (U), R/E/SE
NOAA, 325 Broadway ERL/SEL, Boulder, CO 80303-3328,
TEL 303-497-3029, FAX 303-497-3645, rzwickl@sel.noaa.gov

• June 1-5,1997, GEOANALYSIS 97, 3rd Conference on the
Analysis of Geological and Environmental Materials, Vail,
CO. INFORMATION: Belinda Arbogast, USGS, Denver
Federal Center, Box 25046, MS 973, Denver, CO 80225, TEL
303-236-2495, FAX 303-236-3200, geo97@helios.cr.usgs.gov.

M June 2-6,1997, 7th Annual V.M. Goldschmidt Conference,
Tucson, Arizona. INFORMATION: LeBecca Simmons,
Goldschmidt Conference, Lunar and Planetary Institute, 3600
Bay Area Boulevard, Houston TX 77058-1113, USA, TEL 281-
486-2158, FAX 281-486-2160, simmons@lpi.jsc.nasa.gov

B June 15-18, 1997, South American Symposium on Isotope
Geology, Sao Paolo, Brazil. INFORMATION: M. Basei/W.
Teixerira, Instituto de Geociencias, USP, Rua do Lago 562,
05508-900 Sao Paolo, SP, Brazil, TEL 55-11-818-3994, FAX 55-
11-818-3993, baseimas@usp.br.

M June 15-21, 1997, Eleventh International Clay Conference,
Ottawa, Ontario. INFORMATION: Jeanne Percival, Geologi-
cal Survey of Canada, 601 Booth St.,Ottawa, Ontario K1A 0E8,
Canada, FAX 613-943-1287, ICC97@gsc.emr.ca.

H June 23-25,1997, 4th International Conference on the
Biogeochemistry of Trace Metals, Berkeley, Calif. INFOR-
MATION: I.K. Iskandar, US Army Cold Regions, Res. & Eng.
Lab, 72 Lyme Rd., Hanover, NH 03755, TEL 603-646-4198,
FAX 603-646-4561, iskandar@crrel.usace.army.mil

H August 10-15,1997, Gordon Research Conference on
Inorganic Geochemistry: Ore Deposits, New Hampton, NH.
INFORMATION: Mark Reed, Dept. of Geological Sciences,
University of Oregon, Eugene, OR 97403-1272, TEL 541-346-
5587, FAX 541-346-4692, mhreed@oregon.uoregon.edu or
Kevin Shelton, Dept. of Geological Sciences, University of
Missouri, Columbia, MO 65211, TEL 573-882-6568, FAX 573-
882-5458, geosckfs@showme.missouri.edu.

H August 11-13,1997, 4th Biennial Society for Geology
Applied to Mineral Deposits, Turku, Finland. INFORMA-
TION: Congress Office/SGA Meeting 1997, University of
Turku, Lemminkaisenkatu 14-18B, FIN-20520 Turku, Finland,
TEL 358-21-333-6342, ceson@utu.fi.

H September 1-5,1997, Challenges to Chemical Geology,
10th Meeting of the European Geological Societies,
Carlsbad, Czech Republic. INFORMATION: Dr. Martin
Novak, Czech Geol. Survey, Geologicka 6,15200 Prague 5,
Czech Republic, TEL 422-581-71-20, FAX 422-581-87-48,
Novak@cgu.cz

Continued on Page 13
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Calendar of Events
Continued from Page 12

S October 5-10, 1997, 4th International Symposium on
Environmental Geochemistry, Vail Colorado. INFORMA-
TION: R.C. Severson or L.P. Gough, USGS, Denver Federal
Center, Box 25046, MS 973, Denver, CO 80225, TEL 303-235-
5514 or 5513, iseg@helios.cr.usgs.gov.

H October, 20-23,1997, Annual Meeting of the Geological
Society of America, Salt Lake City, Utah.

HI March 30-Aprit 3, 1998, 9th International Symposium on
Water-Rock Interactions, Taupo, New Zealand. INFORMA-
TION: B.W. Robinson, Wairakei Research Centre, Institute of
Geoligical and Nuclear Sciences, Private Bag 2000, Taupo,
New Zealand, TEL 64-7-374-8211, FAX 64-7-374-8199, wri-
9@cns.cri.nz.

il October 26-29, 1998, Annual Meeting of the Geological
Society of America, Toronto, Ontario, Canada. INFORMA-
TION: Pierre Robin, Dept. of Geology, 22 Russell St., Toronto,
ON M5S 3B1, Canada, TEL 416-978-3022, FAX 416-978-3938.

Please check this calendar before scheduling a meeting to
avoid overlap problems. Let this column know of your
events.

Virginia T. McLemore
New Mexico Bureau of Mines and Mineral Resources
801 Leroy Place
Socorro,NM 87801 USA
TEL: 505-835-5521
VAX: 505-835-6333
e-mail: ginger@gis.ntnt.edu

To All Voting Members:
Pursuant to Article Two of the Association's By-Law

No.l, names of the following candidates, who have been
recommended for membership by the Admissions Commit-
tee, are submitted for your consideration. If you have any
comments, favorable or unfavorable, on any candidate, you
should send them in writing to the Secretary within 60 days
of this notice.If no objections are received by that date, these
candidates will be declared elected to membership. Please
address comments to Sherman P. Marsh, Secretary AEG, U.S.
Geological Survey, Mail Stop 973, Box 25046, Federal Center,
Denver, Colorado 80225, U.S.A.

Editors note:
Council has decided that all new applicants will receive

the journal and newsletter upon application for membership.
The process of application to the Nepean office, recommenda-
tion by the Admissions Committee, review by the Council,
and publication of applicant's names in the newsletter
remains unchanged.
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Bajc, Andy F.
Geoscientist
Ontario Geological Survey
Sudbury, ON, CANADA
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Boast, Anthony M.
Manager, Tech Serv - Europe/Africa
RTZ Mining & Exploration
Bristol, U.K.

Bohorquez, Daniel P.
Chemist
Universidad de la Amazonia
Florencia, COLOMBIA

Charusiri, Punya
Geology Dept
Chulalongkorn University
Bangkok, THAILAND

da Costa, Marco A.
Geologist
Goiania, Goias, BRAZIL

Goode, John R.
President
Barrick Power Gold
Beijing, CHINA

Grimley, Michael J.
Geochemist
BHP Minerals
Spring Hill, QLD, AUSTRALIA

Gurney, John J.
Professor
University of Cape Town
Howard Place, R.S.A.

Neira, Jaime L.
Geologist
Santiago, CHILE

Oliver, James
Chief Geologist
Oliver Geoscience Int
Kamioops, BC, CANADA

Orr, Rodney G.
VP Exploration
Mindoro Resources
Edmonton, AB, CANADA

Pattalock, Don A.
Geologist
Santa Fe Pacific Gold
Winnemucca, NV, U.S.A.

Continued on Page 14
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Sherlock, Ross
Chief Geologist
TVI Pacific
Calgary, AB, CANADA

Tomich, Christopher S.
Senior Geologist
Herald Resources
W. Perth, WA, AUSTRALIA

Valdez, Mario A.
Geochemist
BHP Minerals
Santiago, CHILE

Wessels, Carla
Senior Geochemist
JCI

Randfontein, R.S.A.

STUDENT

Yingjie, Guo
Penn State University
State College, PA, U.S.A.

Araujo, S.M., Scott, S.D., and Longstaffe, F.J., 1996. Oxygen
isotope composition of alteration zones of highly
metamorphosed volcanogenic massive sulfide deposits:
Geco, Canada, and Palmeiropolis, Brazil. EG 91(4): 697-
712.

Arias, D., 1996. A case of successful soil geochemistry: the
Rubiales Zn-Pb orebody (NW Spain). }. Geochem.
Explor. 56(3): 229-235.

Arne, D., 1996. Thermal setting of the Cadjebut Zn-Pb
deposit, Western Australia. J. Geochem. Explor. 57: 45-56.

Benedetti, M.F., 1996. Metal ion binding by natural organic
matter: From the model to the field. GCA 60(14): 2503.

Berentsen, E.J., Nanna, R.F., Hazlitt, ].S., and Estes, L.D., 1996.
Discovery and geology of the Turquoise Ridge gold
deposit. Min. Eng.48(10): 31-35.

Bjerkgard, T. and Bjorlykke, A., 1996. Sulfide deposits in
Folldal, Southern Trondheim Region Caledenides,
Norway: source of metals and wall-rock alterations
related to host rocks. EG 91(4): 676-696.

Bolviken, B., Bogen,}., Demetriades, A., DeVos, W., Ebbing, J.,
Hindel, R., Landedal, M., Locutura, J., O'Connor, P.,
Ottesen, R.T., Palkkinen, E., Salminen, R., Schermann, O.,
Swennen, R., Van der Slyus, J., and Volden, T; 1996.

Continued on Page 15

This list comprises titles that have appeared in major
publications since the compilation in EXPLORE Number 94.
Journals routinely covered and abbreviations used are as
follows: Economic Geology (EG); Geochimica et
Cosmochimica Acta (GCA); the USGC Circular (USGS Cir);
and Open File Report (USGS OFR); Geological Survey of
Canada Papers (GSC Paper) and Open File Report (GSC
OFR); Bulletin of the Canadian Institute of Mining and
Metallurgy (CIM Bull); Transactions of Institute of Mining
and Metallurgy, Section B: Applied Earth Sciences (Trans
IMM). Publications less frequently cited are identified in full.
Compiled by L. Graham Closs, Department of Geology and
Geological Engineering, Colorado School of Mines, Golden,
CO 80401-1887, Chairman AEG Bibliography Committee.
Please send new references to Dr. Closs, not to EXPLORE.

Aabdalla, H.M., Ishihara, S., Matsueda, H., and Abdel
Monern, A.A., 1996. On the albite-enriched granitoids at
Um Ara area, Southeastern Desert, Egypt. 1. Geochemi-
cal, ore potentiality and fluid inclusion studies. J.
Geochem. Explor. 57:127-138.

Akcay, M., Ozkan, H.M., Moon, C.J., and Scott, B.C., 1996.
Secondary dispersion of gold deposits in west Turkey. J.
Geochem. Explor. 56 (3): 197-218.

Angelica, R.S., da Costa, M.L., and Pollmann, H., 1996. Gold,
wolfranite, tourmaline-bearing lateritized gossans in the
Amazon region, Brazil. J. Geochem. Explor. 57: 201-215.

18th INTERNATIONAL GEOCHEMICAL

EXPLORATION SYMPOSIUM
JERUSALEM, ISRAEL

MAY 25-29,1997

S Y M P O S I U M T H E M E S

• Arid zone geochemistry
* Advances in geochemical mapping
• Dala processing
* Exploration geochemistry in the Mediterranean area and Africa
• Advances in analytical techniques
• liydrocbemisuy and environmental hydrochemistry
• Environmental geochemistry
* Organic matter and biogeochemistry in geochemical exploration
* Geochemislry of radon
* Geochemistry and archaeology
* Radioactive tracers
• Mitigation of environmental impact from mininng and waste disposal

F IELD T R I P S

Four-day pre-and post-symposium field trips will be held in:
Central and northern Israel; Southern Israel; Cyprus, and will include sites of

geological, archaeological and general interest.
* A special prc-symposium field trip to West Africa is also being planned.

W O R K S H O P S

Workshops on selected topics including:
* Modem techniques in geochemical analyses - an updale
* Environmental and legislative uses of regional Ecochemical baseline data

for sustainable development
* Morpho- and soil stratigraphy of alluvial sedimcnls in arid zones
' Hydrochcmistry: sampling and analytical techniques, environmental impact
* Advances in geocliemical mapping

A C C O M P A N Y I N G M E M B E R S P R O G R A M

* Broad selection nf exciting trips and activities

We are privileged to invite you to attend the 18th 1GES to be held in the beautiful
city of Jerusalem. For furUier information and suggestions please contact;

Ron Bogoch and Moshe Shirav. Co-Chairmen
Geological Survey oflsrsel, 30 Malklie Israel St.,

Jcruselam 95501. Israel, Fas: 972-2-3806SK
e-mail: iges@vms.gsi.gov.il
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Regional geochemical mapping of Western Europe
towards the year 2000. ]. Geochem. Explor. 56(2): 141-
166.

Boulange', B., Bouzat, G., and Pouliquen, M., 1996. Mineral-
ogical and geochemical characteristics of two bauxitic
profiles, Fria, Guinea Republic. Min. Deposits. 31(5):
432-438.

Bulanova, G.P., Griffin, W.L., Ryan, C.G., Shestokova, O.Y.,
and Barnes, S.J., 1996. Trace elements in sulfide inclu-
sions from Yakutian diamonds. Contrib. Min. and Petrol.
124(2): 111-

Bullis, H.R., Hureau, R.A., and Penner, B.D., 1996. Distribu-
tion of gold and sulfides at Lupin, Northwest Territories
- A reply. EG 91(5): 964-966.

Caers, J. and Rombouts, L., 1996. Valuation of primary
diamond deposits by extreme value statistics. EG. 91(5):
841-854.

Casari, L., 1996. Ore mineralogy, textures, and trace-element
distributions at Raibi carbonate-hosted lead-zinc deposit,
Tarvisio, Italy, with reference to treatment. Trans. IMM
105: B144-

Cheng, Q., Agterburg, F.P., and Bonham-Carter, G.F., 1996. A
spatial analysis method for geochemical anomaly
separation. J. Geochem. Explor. 56(3): 183-195.

Da Costa, M.L. and Araujo, E.S., 1996. Application of multi-
element geochemistry in Au-phosphate-bearing lateritic
crusts for identification of their parent rocks, j .
Geochem. Explor. 5_Z: 257-272.

Dawson, J.B., Steele, I.M., Smith, J.V., and Rivers, M.L., 1996.
Minor and trace element chemistry of carbonates,
apatites and magnetites in some African carbonatites.
Min. Mag. 6(400): 415-426.

DeVos, W., Ebbing, J., Hindel, R., Schalich, j . , Swennen, R.,
and VanKeer, I.; 1996. Geochemical mapping based upon
overbank sediments in the heavily industrialized border
area of Belgium, German, and the Netherlands. J.
Geochem. Explor. 56(2): 91-104.

Dickson, B.L., Fraser, S.J., and Kinsey-Henderson, A., 1996.
Interpreting aerial gamma-ray surveys utilizing geomor-
phological and weathering models. J. Geochem. Explor.
5Z: 75-88.

Dugmore, M.A., Leaman, P.W., and Philip, R., 1996. Discov-
ery of the Mt. Bini porphyry copper-gold-molybdenum
deposit in the Owen Stanley Ranges, Papua New Guinea
- A geochemical history. J. Geochem. Explor. 57:89-100.

Eckstrand, O.R., Sinclair, W.D., and Thorpe, R.I., (Eds.), 1995.
Geology of Canadian Mineral Deposit Types. Geol. Surv.
Canada. Geol. of Canada. No. 8. 640 p.

Fletcher, W.K., 1996. Aspects of exploration geochemistry in
Southeast Asia: Soils, sediments, and potential for
anthropogenic effects. J. Geochem. Explor. 57: 31-43.

Fletcher, W.K. and Loh, C.H., 1996. Transport of casiterite in
a Malaysian stream: implications for geochemical
exploration. J. Geochem. Explor. 57 9-20.

Frimmel, H.E., 1996. Wit waters rand iron-formations and
their significance for gold genesis and the composition
limits of orthoamphibole. Min. and Petrol. 563/4): 273-
296.

Funtua, I.I. and Okujeni, CD., 1996. Element distribution
patterns in the uranium occurrence at Mika, northeastern
Nigeria. Chemie der Erde 56(3): 245-

Gray, J.E. and Sanzolone, R.F. (Eds.), 1996. Environmental
Studies of Mineral Deposits in Alaska. USGS Bull. 2156.
40 p.

Gray, D.J., Schorin, K.H., and Butt, C.R.M., 1996. Mineral
associations of platinum and palladium in lateritic
regolith, Ora Banda Sill, Western Australia, j . Geochem.
Explor. 5Z: 245-255.

Griffin, W.L., Slack, J.F., Ramsden, A.R., Win, T.T., and Ryan,
C.G., 1996. Trace elements in tourmalines from massive

Continued on Page 16
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Ask (or Acme ICP packages from
the following aillliated laboratories
• Acme Analytical Laboratories (Chile)

Santiago, Chile
• Activation Laboratories

Ancasler, Ontario
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• McPhat Geoservlces (Phil] Inc.

Manila. Philippines
• Mineral Assay and Services

Bangkok. Thailand
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Harare. Zimbabwe
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Package CDN US
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sulfide deposits and tourmalinites: Geochemical controls
and exploration applications. EG 91.(4): 657-675.

Hall, G.E.M., 1996. Twenty-five years in geoanalysis, 1970-
1995 (Presidential Address). }. Geochem. Explor. 57:1-8.

Halter, W.E., Williams-Jones, A.E., and Kontak, D.J., 1996.
The role of greisenization in cassiterite precipitation at
the East Kemptville tin deposit, Nova Scotia. EG 91(2):
368-385.

Haslam, H.W. (Ed.), 1993. Regional Geochemistry of South-
ern Scotland and Part of Northern England. British Geol.
Surv. 96 p.

Hindel, R., Schalich, J., DeVos, W., Ebbing,J., Swennen, R.,
and Van Keer, L, 1996. Vertical distribution of elements
in overbank sediment profiles from Belgium, German,
and the Netherlands. J. Geochem. Explor. 56(2): 105-122,

Holland, H.D. and Petersen, U., 1995. Living Dangerously:
The Earth, Its Resources, and the Environment.
Princeton Univ. Press. 490 p.

Hou, Z. and Fletcher, W-K., 1996. The relations between false
gold anomalies, sedimentological processes and land-
slides in Harris Creek, British Columbia, Canada. J.
Geochem. Explor. 5_Z: 21-30.

Huston, D.L., Jablonski, W., and Sie, S.H., 1996. The distribu-
tion and mineral hosts of silver in eastern Australian
volcanogenic massive sulfide deposits. Can. Min. 34(3):
529-546.

Kerswill, J.A., Henderson, J.R., and Henderson, M.N., 1996.
Distribution of gold and sulfides at Lupin, Northwest
Territories - A discussion. EG 91(5): 957-964.

King, T.V.V. (Ed.), 1995. Environmental Considerations of
Active and Abandoned Mine Lands (Lessons from
Summitville, Colorado). USGS Bull. 2220. 38 p.

MINERALS EXPLORATION £r
ENVIRONMENTAL GEOCHEMISTRY

Advanced survey, analytical and interpretational methods
for exploration through exoric overburden.

Plant * Soil • Gas • Rock
P.O.Box 18325, Reno, Nevada 89511

2235 Lakeshore Drive, Carson City, Nevada 89704
Tel: (702) 849-2235 • Fax: (702) 849-2335

Lapin, A.V., 1996. Classification and prediction of ore
deposits of carbonatite weathering crusts. Geol.
Rudnykh Mestorozhdenii. 38(2): 151-162.

Lentz, D.R. (Ed.), 1994. Alteration and Alteration Processes
Associated with Ore-Forming Systems. Geol. Assoc. Can.
Short Course Notes. V. 11. 467 p.

Levitski, A., Filanovski, 8., Bourenko, T., Tannenbaum, E.,
and Bar-Am, G., 1996. "Dipole" CHIM: concept and
application. J. Geochem. Explor. 57: 101-114.

Licht, O.A.B. and Tarvainen, T., 1996. Multipurpose
geochemical maps produced by integration of geochemi-
cal exploration data sets in the Parana Shield, Brazil. J.
Geochem. Explor. 56(3): 167-182.

Lottermoser, B.G. and Ashley, P.M., 1996. Geochemistry and
exploration significance of ironstones and barite-rich
rocks in the Proterozoic Willyama Supergroup, Olary
Block, South Australia. J. Geochem. Explor. 57:57-73.

Martinsson, E., 1996. Geochemistry and petrogenesis of the
Paleoproterozoic, nickel-copper bearing Lainigaur
intrusion, northern Sweden. GFF 118(2): 97-

Mauk, J.L. and St. George, J.D. (Eds.), 1995. PACRIM Con-
gress 1995, Exploring the Rim. Australian IMM Pub.
Series 9/95. 686 p.

Mazzucchefli, R.H., 1996. The application of soil geochemis-
try to gold in the Black Flag Area, Yilgarn Block, Western
Australia. J. Geochem. Explor. 57: 175-185.

Mclnnes, B.I.A., Dunn, C.E., Cameron, E.M., and Kameko, L.,
1996. Biogeochemical exploration for gold in tropical
rain forest regions of Papua New Guinea. J. Geochem.
Explor. 5Z: 227-243.

Melchoir, A., Dejonghe, L., and Hughes, G., 1996. A
geomicrobiological study of soils collected from aurifer-
ous areas of Argentina. J. Geochem. Explor. 56(3): 219-
227.

Mel'nikov, I.V., Strel'tsov, V.A. and Timofeev, A.V., 1996.
Mineralogical and geochemical features of the molybde-
num-uranium deposits of the Kattasai-Alatan'ga ore
field. Geologiia Rudnykh Mestorozhdenii 38(3): 227-246.

Michel, D. and Giuliani, G., 1996. Habit and composition of
gold grains in quartz veins from greenstone belts:
Implications for mechanisms of precipitation of gold.
Can. Min. 34(3): 513-528.

Mordberg, L.E., 1996. Geochemistry of trace elements in
Paleozoic bauxite profiles in northern Russia. J.
Geochem. Explor. 57: 187-199.

Mountain, B.W. and Williams-Jones, A.E., 1996. Mass transfer
and the path of metasomatic reactions in mesothermal
gold deposits: An example from Flambeau lake, Ontario.
EG 91(2): 302-321.

Continued on Page 17
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Mueller, D.K. and Helsel, D.R., 1996. Nutrients in the
Nation's Waters - Too Much of a Good Thing. USGS Cir.
1136. 24 p.

Mulshaw, S.C., 1996. A critical evaluation of the use of
hydrocarbon gases in rocks as a pathfinder for base-
metal mineralization in Shannonbridge, central Ireland.
j . Geochem. Explor. 56(3): 265-277.

Nahon, D. and Merino, E., 1996. Pseudomorphic replacement
versus dilation in laterites: petrographic evidence,
mechanisms, and consequences for modeling. J.
Geochem. Explor. 57: 217-225.

Naldrett, A.]., Fedorenko, V.A., Asif, M., Shushen, L., Kunilov,
V.E., Stekhin, A.L., Lightfoot, P.C., and Gorbachev, N.S.,
1996. Controls on the composition of Ni-Cu sulfide
deposits as illustrated by those at Noril'sk, Siberia. EG
91(4): 751-773.

Okujeni, CD. and Ige, T.A., 1996. Assimilation related zoned
fractionation of the REE and other elements in volcanic
rocks associated with uranium occurrences of the
Gubrunde horst, northeastern Nigeria. Chemie der Erde.
56(3): 223-244.

O'Neil, T, 1996. Barrick goes underground with Meikle.
Min. Eng. 48(11): 22-26.

Palmer, D.A.S. and Williams-Jones, A.E., 1996. Genesis of the
carbonatite-hosted fluorite deposit at Amba Dongar,
India: Evidence from fluid inclusions, stable isotopes,
and whole rock-mineral geochemistry. EG 91(5): 934-950.

Parent, M., Paradis, S.J., and Doiron, A., 1996. Palimpsest
glacial dispersion trains and their significance for drift
prospecting. J. Geochem. Explor. 56(2): 123-140.

Peach, C.L. and Matthew, E.A., 1996. Constraints on the
formation of platinum-group element deposits in igneous
rock. EG 91(2): 439-450.

Peloquin, A.S., Verpaelst, P. and Ludden, J.N., 1996.
Spheralitic rhyolites of the Archean Blake River Group,
Canada: Implications for stratigraphic correlation and
volcanogenic massive sulfide exploration. EG 9_1(2): 343-
354.

Porto, C.G. and Hale, M., 1996. Mineralogy, morphology and
chemistry of gold in the stone line lateritic profile of the
Posse deposit, Central Brazil. J. Geochem. Explor. 57:
115-125.

Potgieter, J.E., 1996. Exploration in the Okiep copper district,
northern Cape Province: An overview. S. Afri. J. Geol.
99(2): 209-

Continued on Page 18

Chemex Labs is your
partner in the field, providing
sample pickup, technical
assistance, training, and portable
labs in addition to our assay and
geochemical services. These
include extensive fire assay
services; ICP, AA and
XRF spectroscopy;

classic wet chemistry; neutron
activation analyses and various

chromatcTgraphic techniques.
Like good partners we can

instantly deliver your
superior analyses

through our electronic
data centre to any

corner of the globe.

With laboratories in North America and Asia, Chemex provides rapid, high quality and competitively priced analytical services
ihroughout the world, Our multilevel Quality Assurance program guides your samples through a ciearly defined procedure in every

stage of analysis from preparation to certification.

Assayers
to the World Analytical Chemists

Registered Assayers
Geochemists
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Presnell, R.D. and Parry, W.T., 1996. Geology and geochemis-
try of the Barneys Canyon gold deposit, Utah. EG 91(2):
273-288.

Prokop'yeva, R.G. and Ryl'kov, A.V.,1996. Mercury in
groundwaters from west Siberian peroliferous deposits.
Geochem. Intern. 33(11): 91-

Robertson, I.D.M., 1996. Ferruginous lag geochemistry on the
Yilgarn Craton of Western Australia; practical aspects
and limitations. J. Geochem. Explor. 57: 139-151.

Robertson, I.D.M., Dyson, M., Hudson, E.G., Grabb, J.F.,
Willing, M.J., and Hart, M.K.W., 1996. A case-hardened,
low-contamination ring mill for multi-element geochem-
istry. J. Geochem. Explor. 57: 153-158.

Rundquist, R.V. and Kravchenko, S.M., 1996. Economic
superaccumulations of metals in the lithosphere.
Geologiia Rudnykh Mestorozhdenii. 38(3): 265-

Simmon-Coincon, R.M., Milnes, A.R., Thiry, M., and Wright,
M.J., 1996. Evolution of landscapes in northern South
Australia in relation to the distribution and formation of
silcretes. J. Geol. Soc. I53(): 467-480.

Sims, P.K. and Carter, L.M.H. (Eds.), 1996. Archean and

Les Laboratoires XRAL
129 Ave Real Caouette.
C.P. 2283
Rouyn, Quebec J9X5A9
Tel: (819) 764-9108
Fax:(819)764-4673

XRAL Laboratories
1885 Leslie Street
Toronto, Ontario M3B3J4
Tel: (416) 445-5755
In the U.S. 1-800-387-0255
Fax:(416)445-4152

XRAL Activation Services
3915 Research Park Dr. A2
Ann Arbor, Ml 48108
Tel: (313) 662-8528
Fax:(313)662-3260

SGS del Peru S A
C.P. 27-0125
San Isidro, Lima 27 Peru
Tel: (51-14) 518850
Fax: (51-14) 517788

SGS-XRAL Laboratories
Km. 2.5 Carretera International
Salida A Nogales
Hermosillo, Sonora. Mexico
Tel: (52-62) 156663
Fax: (52-62) 100350

SGS maintains
1,100 offices
in 140 countries.

Sample preparation: Vancouver (B.C.). Flin Ron (Manitoba),
Saint John (N.B.), Yellowknife (N.W.T.), Nain (Labrador),
Tumeremo (Venezuela), Medillin [Columbia).
Laboratories: Ecuador, Bolivia, Brazil, Chile, Ghana, Zimbabwe,
Europe and elsewhere.

Member of the SGS Group (Societe Generate de Surveillance)

Proterozoic Geology of the Lake Superior Region, USA,
1993. USGS Prof. Paper 1556. 115 p.

Smith, D.S., 1996. Hydrothermal alteration at the Mineral
Hill Mine, Jardine, Montana; A lower amphibolite facies
Archean lode gold deposit of probable synmetamorphic
origin. EG 91(4): 723-750.

Stone, WE., Crockett, J.H., Flett, ME., and Larson, M.S., 1996.
PGE mineralization in Archean volcanic systems:
geochemical evidence for thick, differentiated mafic-
ultramafic flows, Abitibi greenstone belt, Ontario, and
implications of exploration. J. Geochem. Explor. 5(3):
237-263.

Taylor, G.F. and Davy, R. (Eds.), 1996. Geochemical Explora-
tion 1995. J. Geochem. Explor. 57:1-283.

Trumbull, R.B,, Hua, L., Lehrberger, G., Satir, M., Wimbauer,
T., and Morteani, G., 1996. Granioid-hosted gold
deposits in the Anjiayinzi District of Inner Mongolia,
People's Republic of China. EG 91(5): 875-895.

Vennemann, T.W., Kesler, S.E., Frederickson, G.C., Minter,
W.E.B., and Heine, R.R., 1996. Oxygen isotope sedimen-
tology of gold- and uranium-bearing Witwatersrand and
Huronian Supergroup quartz-pebble conglomerates. EG
91(2): 322-342.

Vermaak, C.F., 1995. The Platinum-Group Metals: A Global
Perspective. Council for Mineral Technology, Communi-
cations Division. South Africa. 247 p.

Vink, B.W., 1996. Stability relations of antimony and arsenic
compounds in the light of revised and extended Eh-pH
diagrams. Chem. Geol. I30(l/2(: 21-30.

Werniuk, G., 1996. Meikle mine opens. EMJ 197(10): WW27-
WW34.

Whitehead, R.E., Davies, j.E, Valdes-Nodarse, EX., and Diaz-
Carmona, A., 1996. Mineralogical and chemical varia-
tions, Castellanos shale-hosted Zn-Pb-Ba deposit,
northwestern Cuba. EG 91(4): 713-722.

Wyman, D.A. (Ed.), 1996. Trace Element Geochemistry of
Volcanic Rocks: Applications for Massive Sulphide
Exploration. Geol. Assoc. Can. Short Course Notes V 12.
402 p.

Yun, S.T., So, C.S., and Youm, S.J., 1996. Geochemical studies
of W-Mo vein deposits in Susan area, Hwanggangri
district, Korea. Trans. IMM 105: B101-116.

Zhaochong, Z. and Jingwen, M., 1995. Geology and
geochemistry of the Dongping gold telluride deposit,
Heibei Province, north China. Intern. Geol. Rev. 37(12):
1094-

Zhou, J.C., Zhou, J.P., Liu, J,, Zhao, T.P., and Chen, W., 1996.
Copper (gold) and non-metal deposits hosted in Meso-
zoic shoshonite and K-rich calc-alkaline series from
Lishui in the Lower Yangtze region, China. J. Geochem.
Explor. 57: 273-283.
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October 5 -10,1997 - Vail, Colorado
Organized by

U.S. Geological Survey (USGS)
Association of Exploration Geochemists (AEG)

Society for Environmental Geochemistry and Health (SEGH)
in collaboration with

USGS Center for Environmental Geochemistry and Geophysics (CEGG)
and International Association of Geochemistry and Cosmochemistry (IAGC)

Introduction
Since the 3rd Symposium in Krakaw, Poland, 1994, interests in
envirnmental geochemistry have developed in areas that are
driven by human and ecosystem health considerations. For
example, in the Rocky Mountains of North America, aban-
doned mines on public lands and mine drainaige that affects
surface and ground water resources, as well as wildlife, are of
great concern. Air quality is being affected by rapidly grow-
ing urban centers and the high reliance on the automobile for
transportation. Radon gas that is emitted naturally from cer-
tain geologic terranes is being mapped and the effect is might
have on human health is debated. Hazardous materials dis-
posal (including radionuclides) remains a hotly debated issue
and an understanding is needed of the processes and technolo-
gies that confine toxins. Experience has shown that interac-
tion needs to be strengthened between scientists and regula-
tors of environmental laws—especially at this time when revi-
sions to laws are being made.

Proposed Themes
1. Environmental analytical techniques
2. Mine-drainage formation and geochemistry
3. Use and determination of baselines and backgrounds
4. Natural and man-made radiogenic hazards
5. Methods of geochemical monitoring, modeling, and

mapping
6. Geomedical research
7. Industry/government cooperation
8. Environmental models (mineral deposits, global change,

pollution migration, waste disposal)
9. The "acid" problem (air deposition, natural and mine drain-

age, ecosystem buffering)
10. Trace substances, ecosystems, and bio-accumulations
11. Environmental geochemistry and health
12. The importance of geology in environmental geochemis-

try.

Venue
The Westin Resort and Convention Center, Vail, Colorado, is
located 160 km west of Denver, Colorado, in the scenic Rocky
Mountains. It is easily accessible by public transportation from
Denver International Airport (DIA). Vail village is world-re-
nowned for its beauty, outdoor activities, shops, and accom-
modations.

Accommodations
Full details and a booking form will be included in the next
circular. The Westin Resort in Vail is a 5-star hotel with more
than 300 rooms and first-class meeting facilities. They are of-
fering a very attractive conference rate for this Symposium.

Publishing
Papers presented by invited and volunteer speakers and poster
presenters will be published, following peer review, in special
issues of Environmental Geochemistry and Health and (or) the
Journal of Exploration Geochemistry.

Deadlines and Key Dates
Return of First Circular Jan. 1, 1996
Second Circular mailing/call for papers June 1996
Submission of abstracts March 1997
Final registration and payment March 1997
Confirm payment and hotel May 1997
Final Circular and preliminary program July 1997
Submission of manuscripts Oct. 6, 1997
Symposium Oct. 6, 1997
Publication of papers July 1998

Language
English

Registration Fees
This information will be included in the Second Circular.

Correspondence
Contact persons:

Drs. R. C. Severson or L.P. Gough
U.S. Geological Survey, Federal Center
Box 25046, MS 973
Denver, CO 80225 USA
Phone: 303-236-5514 or 5513
Fax: 303-236-3200
e-mail: iseg@helios.cr.usgs.gov

Please share this information with colleagues.
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SPECIAL BOOKS OFFER 1996/1997
The following books published by ELSEVIER SCIENCE are available from the AEG on a post-paid basis. Members are entitled to a

reduction of the normal price,
Author/Title Non-member Member

Price US$ Price US$

Augustithis, S.S. Atlas of Metamorphic-Metasomatic Textures
and Processes

Bardossy, G. and Aieva G.J.J. Lateritic Bauxites

Buchanan, D.L. Platinum-Group Element Exploration

Butt, C.R.M. and Zeegers, H. Regolith Exploration Geochemistry in
Tropical and Subtropical Terrains

Chapman, N.A. et al. The Pogos de Caldas Project: Natural Analogues
of Processes in a Radioactive Waste Repository

Das, H.A., Faanhof, A. and van de Sloot, H.A. Radioanalysis
in Geochemistry

David, M. Handbook of Applied Advances Geostatistical Ore
Reserve Estimation

Didier, J. and Barbarin, B. Enclaves and Granite Petrology

Fletcher, W.K. Analytical Methods in Geochemical Prospecting

Govett, G.d.S. Rock Geochemistry in Mineral Exploration

Gulson, B.L. Lead Isotopes in Mineral Exploration
Hedenquist, J.W., White, N.C. and Siddely G. Epithermal Gold
Mineralization of the Circum-Pacific: Geology, Geochemistry,
Origin and Exploration

Howarth, R.J. Statistics and Data Analysis in Geochemical Prospecting

Kauranne, L.K., Salmtnen, R. and Eriksson, K. Regolith Exploration
Geochemistry in Arctic and Temperate Terrains

Kwak, T.A.P. W-Sn Skarn Deposits and Related Metamorphic
Skarns and Granitoids

Laznicka, P. Breccias and Coarse Fragmentites

Mysen, B.O. Structure and Properties of Silicate Melts

Naqvi, S.M. Precambrian Continental Crust and its Economic Resources

Handling Fee

Total Payment enclosed

Orders must be accompanied by payment. Orders will be shipped by surface mail.
Send orders to AEG, P.O. Box 26099, 72 Robertson Rd., Nepean, Ontario K2H 9RO, Canada. Fax orders (+1) 613-828-9288

245.75
234.50

133.25

258.75

249.50

167.00

120.75

212.00

216.25

142.00

380.00

212.50

147.50
140.70

79.00

155.00

149.00

100.00

72.00

127.00

130.00

85.00

228.00

127.00

Out of Print

201.25 120.00

Out of Print

279.50
142.00

190.75

10.00

167.00
85.00

114.00

10.00

Please note that cheques, International Money Orders,
UNESCO coupons, internationalPostal Orders, VISA and
MasterCards are acceptable. Ail payments are in US funds.

For users of VISA or MasterCard, minor variations in billing
may reflect currency echange rates at the time of bank post-
ing. Please note that the cheques drawn on overseas banks
require an additional US$15.00 to be submitted to reimburse
the AEG for bank charges.

Charge a MasterCard D VISA

Credit Card Account number here:

Expiration date:

Signature

Name —.

Address
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The following special volumes are available from the AEG on a post-paid basis (surface mail) to all.

Both member and non-member prices are listed.
Sp. Vol. Member Non-Member
No Description Price Price

4 > Application of Probability Plots in Mineral Exploration (A.J. Sinclair) US S 8.00 US $12.00
14 « PROBPLOT, An Interactive Computer Program to Fit Mixtures of Normal {or Log Normal)

Distributions with Maximum likelihood Optimization Procedures (C.R. Stanley)
i On 3.5" diskette; requires 1 mb hard disk space US $30,00 US $55,00

4+14 ** Combination offer US$35.00 US$60.00
7 Geochemica! Exploration 1977 Proceedings of the Denver Geochemical Symposium

(ed. J.fl.Watersonand RK Theobald) US$20,00 US$40,00
10 Goid-81, Precious Metals in the Northern Cordillera (ed.AA. Levinson) US $ 7,50 US $18,00
11 Exploration Geochemistry Bibliography to January 1981 [complied by HE Hawkes) US S10.00 US $20.00
11.1 Exploration Geochemistry Bibliography Supplement 1 to October 1984

(complied by RE, Hawkes) USS10.00 US $17.00
11.2 Exploration Geochemistry Bibliography Supplement 2 to October 1987

{complied by H.£. Hawkes) USS10.00 US$17 00
— Digital bibliography - entireAEG bibliography through 1994, A*.dbf file on 3.5" diskette

{requires 14 mb hard diskspace) US$10.00 US $20.00
12 Writing Geochemical Reports (S.J. Hoffman) US $ 5,00 US $ 7.00
— Geochemical Exploration 1980 • Hannover (ed.A.W, Rose and H. Gundlach). Hard cover edition US$35,00 US$50.00
— GEOEXPO/86, Proceedings of an exploration symposium focussing on Cordilleran

environments held in Vancouver May 12-H, 1986 (ed I.L Elliot and B.W. Smee) US$25,00 US $25 00
— Reviews in Economic Geology Volume 3, Exploration Geochemistry; Design and

Interpretation of Soil Syrveys (ed. W.K. Fletcher). This volume was co-sponsored by the SEG. US $20.00 US $25.00
— 1992AEG Membership Listing and Directory of Exploration Geochemical and

Environmental Services US $10.00 US $20.00
— Epithermal Gold Mineralization of the Circum-Pacific; Geology, Geochemistry,

Origin and Exploration, Volumes 1 and Z. US $160,00 US $246.00

— Soils of the World. Colour wall chart. 95 cm x 135 cm in size. Published by Eisevier. US $22.00 US $28.00
SPECIAL 1 . Practical Problems in Exploration Geochemistry, 1987. (A.A. Levinson, P.M.D. Bradshaw and

I.Thomson) 269 pp. US$35.00 US$80.00
— 17th IGES Extended Abstracts from "Exploring theTropics", 15-19 May, 1995, Townsville

Australia (for airmail add $20) US $50,00 US $65.00
— A Global Geochemical Database for Environmental and Resource Management,

Recommendations for International Geochemical Mapping, Final Report of IGCP Project 259
(A.G. DamleyA. Bjorkland, B. Bolvifcen, N. Gustavsson, P.V. Koval, J.A. Plant, A. Sleenfelti,
M. Tauchid and Xie Xuejing; with contributions by R. Garrert, and G.E.M Hall). US $20.00 US$20.00

___ Geochemistry in Mineral Exploration (second edition, published 1979)
(A.W. Rose, H.E. Hawkes, and J.S. Webb} • airmail US$10.00/lnternationai $20.00 additional US $60.00 USS80.00

Journal of Geochemical Exploration in Subscription Years 1994 and earlier, whole year or part US S70.00 N/A
NOTE: Members may order back issues or volumes for the usual membership fee. The member may elect to receive all issues of that subscription year
or just the issue/volume desired (the price is the same). The 1995 subscription year will be "back issued" six months after completion (ca. Oct., 1995)

Notes for Short Courses on Biogeochemical Exploration. Each book comprises 200-250 pages of text, figures, tables, and photos. The content of each is similar, except different
aspects are emphasized. All prices quoted are for surface mailing; if airmail is desired please add (US)$15.00
— Biogeochemical Exploration, Simplified - with emphasis on arid terrains (C.E, Dunn,

J.A. Efdman, G.E.M. Hall, and S.C. Smith) US $50.00 US $50.00
Note: this text includes geobotanical aspects in somedetail

— Applied Biogeochemical Prospecting in Forested Terrain (C.E. Dunn,
G.E.M: Hall, and Scagel) US $50.00 US $50.00
Note: this text includes a 42 page discourse on plants

— Applied Biogeochemistry in Mineral Exploration and Environmental Studies
(C.E. Dunn, G.E.M. Hall, R.Scagel, D. Cohen, P. Catt,andM. lintern) US$55.00 USS55.00

Note: This text is an expansion of the volume 'Applied Biogeochemical Prospecting in Forested
Terrain' and includes several case histories from Australia. In Australia the volume can be
obtained from Dr. David Cohen, Dept Geology, Univ. New South Wales, Sydney, AUSTRALIA, for
Aus$60.00.

Do you need a receipt? Include self-addressed envelope and US S 2.00,
otherwise your cancelled check or bank card statement is your receipt.
Is your check drawn on a bank outside U.S A. or Canada?
If yes, add US $15.00

Do you require airmail? If yes, add US $10.00 pervolume, unless otherwise noted
(Specify number of volumes)

Send Orders to: P.O. Box 26099,72 Robertson Road, Nepean, Ontario, K2H 9R0, CANADA; FAX: (613) 828-9288

US$2.00

US$15.00

X

TOTAL US $

US$2.00

US$15.00

US$10.00
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to the Association of Exploration Geochemists
Please complete the section relevant to the class of membership sought and supply your address on this form.

Mail the completed application, together with annual dues, to the address below.

MEMBER
wish to apply for election as a Member of the Association of Exploration Geochem-

ists. I am presently employed by:
as a .

(employer) (employment title)
I am actively engaged in scientific or technological work related to geochemical exploration and have been so for the past two years. Upon
receipt of the Code of Ethics of the Association 1 will read them and, in the event of being ejected a Member, agree to honour and abide by
them. Witness my hand this day of 19 .

(Signature of applicant)

, STUDENT MEMBER
I wish to apply for election as a Student Member of the Association of Exploration
Geochemists. 1 am presently engaged as a full-time student at , where 1 am taking
a course in pure or applied science. I have read the Cod,e of Ethics of the Association and in the event of being elected a Student Member
agree to honour and abide by them. Witness my hand this day of 19 .

(Signature of applicant)
Student status must be verified by a Professor of your institution or a Fellow of the Association of Exploration Geochemists. I certify that
the applicant is a full-time student at this institution.

(Signature) (Printed Name and Title)

NAME AND ADDRESS —
(to be completed by all applicants)

Name:
Address:

Telephone:
bus:
fax:
home:
email:

Annual Dues
All applications must be accompanied by annual dues . Select one or two below:

1 1995 member dues
2 1995 student member dues

If you require a receipt, include a self-addressed envelope and add
If your check is not drawn from a U.S.A. or Canadian bank, add

US$ 70
40
2

15
TOTAL

All payments must be in US funds. Payment by check, International Money Order, UNESCO Coupons, International Postal Orders, VISA and Master
Card are acceptable. For users of VISA or Master Card, minor variations in your billing may reflect currency exchange rate fluctuations at time of bank
transaction.

If you pay by charge card, please provide the following information: type: Master Card

Credit card account number:

Name: Signature:

VISA

__ Expiration date:

Please note: Your completed form should be mailed to the Business Office of the Association and will be acknowledged upon receipt. The Admissions
Committee reviews all applications and submits recommendations to Council, who will review these recommendations at the next Council Meeting or
by correspondence. If no objection is raised the names, addresses and positions of candidates will be listed in the next issue of the Association Newsletter.
If after a minimum of 60 days have elapsed following submission of candidate information to the membership no signed letters objecting to candidates
admission are received by the Secretary of the Association from any Member, the Candidate shall be deemed elected, subject to the receipt by the Associa-
tion of payment of required dues. Send completed application, together with annual dues to:

Association of Exploration Geochemists, P.O. Box 26099, 72 Robertson Road, Nepean, Ontario, CANADA K2H 9R0
TEL: (613) 828-0199, FAX: (613) 828-9288, email: aeg@synapse.net

"Application for voting membership requires the sponsorship of three voting members. Request a voting member application from the Association
office.
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P.O. Box 26099, 72 Robertson Road, Nepean, Ontario K2H 9R0 CANADA
Telephone (613) 828-0199

OFFICERS
January - December 1997

David Garnett, President
Becquerel Laboratories Pty, Ltd.
PMB1
Menai, New South Wales
AUSTRALIA 2234
TEL: (612) 9543-2644
FAX: (612) 9543-2655
email: naa@bq.com,au

Peter R. Simpson, First Vice President
BGS Honorary Research Associate
British Geological Survey, Kingsley Dunham Centre
Keyworih, Nottingham MG125GG
UNITED KINGDOM
TEL 44 1159 363-532
Fax: 44 602 363 200
email: p.simpson@bgs.acu!<

Sherman P. Marsh, Secretary
U.S. Geological Survey
MS 973, Denver Federal Center
Denver, Colorado 80225
USA
TEL: (303} 236-5521
FAX: (303) 236-3200
email: smarsh@helios.cr.usgs.gov

Gwendy E.M. Hali, Treasurer
Geological Survey of Canada
601 Booth Street, Room 702
Ottawa, Ontario K1A0E8
CANADA
TEL: (613) 992-6425
FAX: (613) 996-3726
emaii: hali@gsc.nrcan.gc.ca

COUNCILLORS

1996-1998
Stephen J. Cook
Gwendy E.M. Hall (ex-officio)
Richard K. Glanzman
J. Thomas Nash
M. Beth McClenaghan
Erick F. Weiland

1997-1999
Robert Clark
William B. Coker {ex officio}
John S. Cone
Stephen Day
Shea Clark Smith
Barry W. Smee

Australia 1995-1997
Leigh Bettenay
Nigel Radford
Mark Elliott

Brazil 1995-1997
Marcondes Lima Da Costa

Chile 1995-1997
Chris J. Dates

C/»na1995-1997
Guangchun Yan

Europe 1996-1998
Boudewijn de Smeth

Northern Countries 1996-1998
Clemens Reimann

Southeast Asia 1996-1998
Tawsaporn Nuchanong

Southern Africa 1996-1998
Charles Ukujeni

UK and Republic of IrelandA 996-1998
Christopher C. Johnson

COMMITTEES

Australian Geoscience Council
Representative
Russell D. Birrell

Awards and Medals Committee
Gwendy E. M. Hall, Chair 1996-1997
John S. Cone
RobertG.Garrett
Gunter Matheis
Barry W. Smee

Bibliography Committee
L Graham C!oss, Chair
RobertG.Garrett
Richard K. Glanzman
Eric C. Grunsky
Gwendy E.M. Hal!
Peter J. Rogers

Distinguished Lecturer Committee
Graham F. Taylor, Chair

Election Official
Ray E. Lett

Environmental Committee
Richard K. Glanzman, Chair
Cecil C. Begley
Peter H. Davenport
Gwendy E.M. Hall
Keith Nicholson

EXPLORE
J. Thomas Nash, Editor
Sherman P. Marsh, Editor
Owen P. Lavin, Business Manager

Journal of Geochemical
Exploration
Eion M. Cameron, Editor-in-Chief

Admissions Committee
Lloyd D. James, Chair
L. Graham Closs
Jeffrey A. Jaacks

Publicity Committee
Andrew Bourque, Chair
Sherman P. Marsh
J. Stevens Zuker
R. Steve Friberg

Regional Councillor Coordinator
David L. Garnett

Short Course Committee
Colin E. Dunn, Chair

Student Paper Competition Committee
Ian Robertson, Chair
Frederic R.Siegel
Arthur E. Soregaroli
Todd Wakefield

Symposia Committee
Frederic R. Siegel, Chair
Gwendy Hall
Eion Cameron
Graham F Taylor
Barry W. Smee

Betty Arseneault, Business Manager
P.O. Box 26099, 72 Robertson Road, Nepean, Ontario K2H 9R0 CANADA, TEL: {613) 828-0199 FAX: (613) 828-9288, e-mail: aeg@synapse.net
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