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As I start the 1996 term as President
of the Association of Exploration
Geochemists, I must first congratulate,
and on behalf of all of the membership
thank, Gwendy for the time and effort
she has devoted to the AEG as President.
It was a very busy year for her, as the
AEG celebrated its 25th Anniversary at
many events, including the outstanding
17th IGES in Townsville, Australia. The
transfer of the business office to Ottawa,
started during Graham Taylor's presi-
dential term, was finalized by Gwendy, and Graeme
Bonham-Carter, who were largely responsible for getting the
office physically in place and running smoothly and effi-
ciently under Betty Arseneauk as Business Manager. In
addition, Gwendy was heavily involved, working with Eion
Cameron, over the last couple of years in finalizing a new
five year contract with Elsevier for the Journal of Geochemi-
cal Exploration, including a larger sized format and new
cover for the Journal. Gwendy had a very productive year
and more than accomplished her goals as set out in the
Presidential Message of January 1995. She raised the global
profile of the AEG and through this effort the paid-up
membership of the AEG almost doubled from 650 in April,
1995 to 1160 in December, 1995, of which 218 were new
members. Gwendy has left the AEG in extremely good shape
and I feel privileged to be taking over as President, although
perhaps also feeling that Gwendy will be an extremely hard
act to folllow.

This is a time of major change in my professional life. In
addition to taking on the Presidency of the AEG, in Febru-
ary, I am leaving my position as Head of the Applied
Geochemistry and Geophysics Subdivision, Geological
Survey of Canada (GSC) to join BHP Minerals in Toronto. I
am again returning to industry and enthusiastically look
forward to the challenge of dealing with both exploration
and environmentally-oriented geochemical issues with BHP
Minerals.

My background — working for the GSC, mineral
exploration companies, briefly as a consulting geochemist, as
well as in holding an Adjunct Professorship at Queen's
University — has made me aware of the state of geochemis-
try in the world today. I am particularly concerned with the
fact that, certainly within North America, the education of
geochemists, whether exploration or applied, but with a
strong geoscientific background, is now almost non-existant. I
believe this is an issue that the AEG must address. Whether
this be through the AEG itself, through its members, design-
ing, organizing and running workshops or by AEG members
forming alliances with universities, other professional

Continued on Page 3

Gwendy Hall

I am writing this message from
sunny Florida where I am attending the
1996 Winter Conference on Plasma
Spectrochemistry with about 500
scientists from some 25 countries. This
major analytical meeting brings together
those studying the more fundamental
aspects of the leading analytical tech-
niques, particularly ICP emission and
mass spectrometry (ICP-ES, -MS), with
those using these tools in such fields as
geochemistry, medicine, food, ceramics,

steel, semi-conductors, petroleum chemicals and the environ-
ment. Instrument manufacturers, also in attendance here,
have the opportunity to listen to the 'wish-list' of this broad
spectrum of users and relay this information to their research
and design laboratories. It is interesting to follow the change
in themes at this biennial get-together. This year, ICP-MS
clearly dominates even though we have seen exciting new
developments in ICP-ES instrumentation (e.g. axial viewing
and new detectors, CCDs) which have led to improved
detection limits and performance. The high profile of ICP-
MS in part results from the vast increase in sales during the
past several years as other companies (e.g. Varian, HP,
Finnigan) have introduced their own instrumentation onto
the market, formerly 'owned' by SCIEX-PE of Canada and
VG-Fisons of the U.K.

Early applications of ICP-MS in the mid '80s focused in
the area of geochemistry. SCIEX cooperated with the Geo-
logical Survey of Canada and the Ontario Geological Survey
while Alan Date of the British Geological Survey worked on
the first VG prototype and demonstrated the power of the
technique in detecting low abundance elements such as the

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
developed deposits.
Format Manuscripts should be double-spaced and include
camera-ready illustrations where possible. Meeting reports may
have photographs, for example. Text is preferred on paper and 5-
or 3-inch IBM-compatible computer diskettes with ASCII (DOS)
format that can go directly to typesetting. Please use the metric
system in technical material.
Length Extended abstracts may be up to approximately 1000
words or two newsletter pages including figures and tables.
Quality Submittals are copy-edited as necessary without re-
examination by authors, who are asked to assure smooth writing
style and accuracy of statement by thorough peer review.
Contributions may be edited for clarity or space.
All contributions should be submitted to:

EXPLORE
c/o J.X Nash, Box 25046, MS973, Denver Federal Center
Denver, CO 80225, USA
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Sherman Marsh and Tom Nash

This issue of EXPLORE includes a Technical Note that we
hope will be the first in a series on the status and styles of
exploration geochemical activities in specific parts of the
world. The report on Ecuador by Bill Bagby and Miguel
Mora gives an effective introduction to activities in Ecuador
and conditions that influence work by geochemists; this re-
port is required reading for anyone starting work in Ecuador
and who is unfamiliar with the country. Anyone willing to
share experience in other regions is encouraged to send a
report or comments to the Editors. We are eager to publish
those communications, short or long, general or specific.

Geochemists are increasingly called to work on environ-
mental issues. We have access to the best libraries, yet have
difficulty keeping abreast abreast of new developments and
burgeoning literature in unfamiliar journals. A recently
released USGS Open-File Report on geoenvironmental models
of ore deposits, described briefly on page 19, provides a
useful summary of geochemical, geologic, and other param-
eters that influence environmental behavior. It demonstrates
that a lot is not known, or is not published, about environ-
mental geochemistry in ore systems. EXPLORE can be a
forum for disseminating information to members about new
geochemical methods and experiences in this rapidly expand-
ing science; the Editors will be happy to assist in getting
communications to our readers. 4 ^

Sherm and Tom

Thanks to Bondar-Clegg and Company
EXPLORE would like to express thanks to

Bondar-Clegg for their action on a recent issue. It seems
that the EXPLORE staff acidently ran an incorrect
advertisement for Bondar-Clegg in a few issues last year.
Normal procedure is that the publication does not charge
for the incorrect advertisements. Bondar-Clegg, however,
suggested that our mistake be forgiven and they happily
paid the standard advertising fee, saying "we veiw our
advertising in EXPLORE as not only a business transac-
tion, but also as support for EXPLORE and the AEG". We
greatly apprciate this attitude and support. Thanks again.

Owen Lavin &>&
Business Manager <HN
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continued from page 1

PGEs and REEs. Not surprisingly, these early instruments
were installed in research-oriented geochemistry labs in
government and university. However, in Canada, two brave
commercial geochemistry labs —Acme of Vancouver and
XRAL of Toronto, recognizing the potential of this technique,
jumped in with both feet and purchased these early models.
The experience of these two labs was probably responsible
for the delayed adoption of ICP-MS by commercial
geoanalytical labs! Interferences were not well understood
then and certainly the instrumentation was highly tempera-
mental and prone to breakdown. Acme concentrated on low
level PGE determination, using one instrument as a bank of
spare parts for the other. XRAL's Terry Eagles spent many a
long night becoming exasperatingly familiar with every nut
and bolt of his ICP-MS while developing methods for the
REEs and the six PGEs.

The time has come for exploration geochemists to regain
their original position in this field and recognise the wealth
of information available for a small expenditure. The
instrumentation is now robust, fully automated and competi-
tively priced. We can now concentrate on automating and
improving the bottle-neck area in analysing geological
samples — dissolution. Rather than replacing ICP-ES in
determining trace and ultra-trace elements, I see ICP-MS
providing us with new exploration methods. This sensitive
technique is mandatory in analysing phase-selective leaches
and surface waters collected in exploration-oriented
hydrogeochemical surveys. The profit margin in geoanalysis
is notoriously small, far lower by comparison to other
industries (e.g. clinical, environmental). The mining commu-
nity must accept that good quality trace element data do
cost, but the dividends are there, in more efficient methods
of locating mineralization. I look forward to the 1998
conference where I hope to be joined by colleagues from
commercial ICP-MS geoanalytical firms!

1995 has flown by and I have enjoyed myself tremen-
dously as President of the AEG during our 25th year. Many
thanks to all members of Council and the Executive, espe-
cially to Sherm Marsh for all his help and constant optimism.
Eion Cameron has done a sterling job as Treasurer, building
our reserves back to a healthy level. Eion will continue to
direct our investments but he will hand over the other duties
of Treasurer to me in a combined position of overseeing the
management of the business office. Very best wishes to Bill
Coker in assuming two new roles — as President of the AEG
and geochemist with BHP Minerals. ^ ^

Gwendy Hall ^

President's Message
continued from page 1

organizations or societies to conduct workshops or partici-
pate in teaching exploration/applied geochemistry courses
within the context of geoscience. In some parts of the world,
exploration geochemistry is being utilized very effectively as
part of the overall integrated exploration strategy, in other
parts of the world this is most certainly not the case. Educa-
tion is the key to resolving this problem.

I agree with Gwendy (President's Message, EXPLORE
No. 89) that geochemists must become more firmly en-
trenched in addressing environmental issues related to

metals in the environment In particular, from our experience
at the GSC: in Canada dealing with the Canadian Environ-
mental Protection Act (CEPA), Priority Substances Lists
(PSL), and the Toxic Substances Management Policy (TSMP);
and, on the international front dealing with the Organization
for Economic Co-operation and Development (OECD) and
the United Nations Economic Commission for Europe
(UNECE) on various issues related to metals in the environ-
ment, we have come to know that it is essential that we, the
geochemists of the world, ensure that sound science, and in
particular geoscience/geochemistry, is brought to bear in
determining how environmental policies and regulations
related to metals are formulated and written. Who better to
supply the basic information on the distribution and
behaviour of metals in the environment than geochemists. In
this context, Peter Simpson of the British Geological Survey
and I just attended a technical meeting of the Canada /
European Union Metals and Minerals Working Group on
Biodegradation/Persistence and Bioaccumulation/
Biomagnification of Metals and Metal Compounds in
Brussels. At this meeting, we made a presentation on
"Interactions of trace metals in the surficial environment,
with illustrations of geochemical cycling processes and
influences on dispersion and fixation of metals." The AEG
needs to examine the role that it should play in this arena.

While the AEG is not involved in running or sponsoring
many meetings in 1996 we are gearing up for several major
meetings in 1997. Please refer to the Calendar of Events for
details.

Continued on Page 4

For over 30 years, North American Exploration has been the first
step in successful mineral expIoration.The dependability of our

staff and their collection methods allows you to base your
decisions on rock solid data.To find out more about the services

provided by North American Exploration, write:
North American Exploration, Inc., Dept.AOl, 472 N. Main St.,

Kaysville,Utah 84037-1173, or call (801) 546^5453.
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Continued from Page 3

I look forward to serving as your President during 1996
and welcome your questions, comments and suggestions.
Please feel free to contact me or any member of the executive
or council at any time: we seek your input and participation
in your AEG.

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

I am pleased to report that the financial affairs of the
Association are in good shape. The investment account,
which was established in 1994, has increased from
US$142,000 in January, 1995 to US$230,000 in January 1996.
This increase is the result of (a) all payments to Elsevier for
the JGE having been deferred into the year that follows
publication of the volumes; (b) capital gains and income on
our investments; and (c) US$24,000 from the Townsville IGE
Symposium. With growth and conservation, the investment
account will become an important means of subsidizing the
activities of the AEG. During 1995, the computer-based
accounting system ot the AEG office was upgraded to be
more closely compatible with that of our auditors. This is
expected to substantially reduce the annual audit costs. This
is my final report as your Treasurer. I would like to thank
Betty and Al Arseneault, who made my job easy. ^ ^

Eion Cameron

Paul Taufen has completed work on his Ph.D. in
aqueous geochemistry at the Colorado School of Mines. He
has rejoined Western Mining Corporation as Chief Geochem-
ist for the company's Geoscience Technology group. Paul
will be located in Denver.

Dear Sirs;

I would like to add my support to Gwendy Hall and the
views she expressed in the President's Message in EXPLORE
v. 89 concerning the Association "embracing environmental
geochemistry."

I have not been able to understand why there is any
question about this at all. For me there is no schism between
exploration and environmental geochemistry. As a geologist,

exploration geochemist or more appropriately as an applied
geochemist, I have always thought of myself primarily as an
observer of the natural world. Although the goals of the
projects with which I was associated at the beginning of my
career in the 1970s and 80s were primarily for mineral
exploration, we always reviewed and interpreted the data we
had for any environmental implications. I would have
considered it irresponsible if we had not drawn the attention
of management to any potential geochemical environmental
hazards or problems. If the geochemist does not do it who
wiil? It is important not only for the sake of our common
environment but also for the mining or exploration company
which may have to defend itself against the often unwar-
ranted and uninformed criticism from 'environmentalists'
that the mineral extraction industry attracts.

I can well understand that members of the Association
who have spent their life using their science for locating
mineral deposits might feel distanced from environmental
concerns. No doubt they see an environmental geochemist as
an opponent. I would ask them to drop their defensive
stance and look for the areas of correspondence. We share the
same problems and technical solutions. We should not,
therefore, be artificially separated because our objectives
differ. Otherwise we shall end up with two different vocabu-
laries (if it has not happened already) and will be unable to
communicate with one another, {...and I for one will have to
join two professional organisations when one should be
enough).

I can not understand why we should want to restrict the
range of our activities. Is it just the name of our association?
I unfortunately was not amongst the founding members of
the Association. If I had been, I would have recommended
that it be called the Association of Applied Geochemists. My
own work is more and more in the environmental field.

If we, as 'applied geochemists' do not 'embrace environ-
mental geochemistry' much of our field of activity will be
high-jacked by the environmental agencies: for example, the
geochemical mapping techniques which as so useful for
determining the fluxes of the elements and setting realistic
background element levels for the natural environment. This
could lead to much duplication of effort, the redevelopment
of techniques and competition for precious and dwindling
research resources.

My opinion is that the Association neglects the environ-
mental aspects of our profession at its peril. I would move
that the Association not embraces environmental geochemis-
try but claims it as its' own.

Yours Sincerely,

A. Armour-Brown, Ph. D.
II Lyndewode Road
Cambridge CB1 2HL
England
Tel: (0) 1223-353586 &>
Fax: (0) 1223-510152 4 ^
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William C. Bagby, Ph.D. and Miguel Mora, Ph.D.

Xhe
Ecuador has become the focus of gold exploration

during the last four years due to several independent factors.
These are a change in the mining law in 1991 that made
foreign investment in mining more attractive than previ-
ously, new knowledge of the geology of the country, and
discoveries of gold deposits.

The country has a relatively well-developed highway
system along the coastal plains and throughout a major
portion of the cordillera. Much of eastern Ecuador is
somewhat less accessible. The major port cities on the
Pacific coast are Guayaquil and Machala in the south and
Esmeraldas and Manta in the north.

Ecuador is a democracy. The current presidential
administration is about to end with elections forthcoming in
May, 1996. There are approximately 17 political parties, with
two or three holding most of the political power. In October,
1995, the vice-president of the country, Dahik, resigned
under political pressure and allegations of corruption. He
was the principal architect of economic changes under
President Sixto Duran. These changes included privatization
of many government agencies. His replacement has pledged
to spend more time on social issues. Although the ultimate
economic impact of Dahik's resignation is undetermined,
there is already a slow down in some of the economic
changes that he instituted.

The primary resources produced in Ecuador are from the
oil industry and agriculture. Oil from east of the cordillera is
the major source of foreign exchange for the country.
Agricultural products include bananas, cacao, flowers, and
shrimp. The shrimp industry along the coast, particularly in
the Guayaquil area, is a huge, billion dollar per year indus-
try. It remains to be seen whether mining will add signifi-
cantly to the economy of the country.

The mining law and mining information
The new mining law of Ecuador was recorded in May,

1991. Copies of the law are available in an English transla-
tion provided by the Camara de Mineria del Ecuador. The
law established rights to mineral resources in the country
and the mechanisms whereby individuals and companies
may obtain and keep exploration and exploitation conces-
sions. New reforms to the law that will facilitate the proce-
dures for obtaining concessions have recently been pub-
lished. Notably, the law calls for environmental impact
statements at different times during exploration or exploita-
tion of a concession. A new environmental law for the
mining sector is currently under review.

The Direccion Nacional de Mineria, DINAMI, is the
agency responsible for awarding, recording, and tracking
concessions throughout the country. Concession information
(locations and ownership) is available from DINAMI as
computer printouts and on either province or quadrangle
maps. This information is essential for exploration because
the country is now literally covered with concessions. In a
sense, this makes exploration in Ecuador a land-driven

rather than a geology-driven business enterprise. Five
regional offices are expected to be part of a computerized
network where information can be readily obtained.

The Camara de Mineria is a professional organization
comprised of individuals and companies involved in the
mining sector in Ecuador. The purpose of the Camara de
Mineria is to promote mining investment throughout
Ecuador. This is accomplished by providing information to
prospective investors, working with the banks in Ecuador to
ensure that lines of credit are flexible for mining investors,
and working with the government to ensure that mining will
have long-term consideration as a business sector in the
country. The Camara is a helpful first stop for anyone
beginning exploration activities in the country.

Geology of the country
Ecuador is situated along the spine of the Andean

cordillera. The geology can be grouped according to
geomorphic and geologic provinces: the Costa, the Sierra,
and the Oriente.

The Costa is an accretionary prism along the Pacific
margin west of the Sierra.. The region consists of Upper
Cretaceous to Cenozoic fore-arc sedimentary basins. The
basement is Lower Cretaceous marine basalts and basaltic
andesites.

The Sierra is a young, active mountain belt formed by at
least two orogenic events: the first was Paleozoic and the
second late Mesozoic to Cenozoic. The Western Cordillera
contain remnants of a Cretaceous island arc with overlying

Continued on Page 6

ACTLABS
• ENZYME LEACH-ICP/MS (Detects deeply buried

mineralization)

• LITHOGOCHEMISTRY - SPIDERGRAMICP/MS
PKG (Low cost 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 to help you discover the mines of the future.
FOR FURTHER INFORMATION, PLEASE CONTACT:
B ACTIVATION LABORATORIES LTD., 1336 Sandhill Dr., Ancaster, ON,

Canada. Tel: (90S) 648-9611, Fax: (905) 648-9613, Dr. Eric Hoffman

a ACTLABS, INC., 11485 Frontage Roa<t N., Wheal Ridge, CO, USA. Tel:
(303) 456-2981, Fax: (303) 420-6646, Dr. J.R. (Bob) Clark

a ACTLABS, INC., e/o M.E.G., 2235 Lakeshore Dr., Carson Cily, NV, USA.
Tel: (702) 849-2235, Fax: (702) 849-2335, S. Clark Smith

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

a ACTLABS-SKYLINE PERU, SA, Av. de la Manna 2523, San Miguel, Lima
32. Tel:/Fax: (5114) 521413, Francisco Alarcon

a JACOBS-SKYLINE ENSAYADORES Y QUIMICOS, S.A. DE C.V.,
Capeche 196(esq.Gpe. Vicloria), Colonia San Benilo, Hermosillo, Mexico. Tel:
(62) 10-02-54, Santos Carlos
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Continued from Page 5

Lower Tertiary volcanic and volcanoclastic rocks. There is a
series of Tertiary intrusions along the western flank of this
cordillera. Plio-Pleistocene active volcanoes reach altitudes
above 5000 meters along the western and eastern flanks of
both the Western Cordillera and Cordillera Real. The
Cordillera Real in the eastern part of the Sierra is composed
primarily of metamorphic rocks and composite calc-alkaline
batholiths ranging in age from Triassic to Tertiary.

The Oriente is a flat-lying province consisting of a series
of Cretaceous back-arc sedimentary basins. The region is
almost completely covered by a dense rain forest. Due to
this vegetative cover, geologic knowledge in the province
comes primarily from drill and geophysical data. Young,
almost un-deformed Tertiary rocks cap all the pre-existing
Cretaceous structures. Jurassic to Tertiary volcanic rocks
occur along the western margins of the Oriente.

Mining areas
The majority of important identified metallic mineral

deposits occur in the Costa and Sierra regions. There are
several mining districts that are presently active, both in
terms of production and exploration. Most gold production
is from placer operations or cooperatives of local miners
who are performing limited underground mining. In some
of these localities, the exploration methods and living
conditions resemble those of the American far west in the
nineteen century. There are presently no large, bulk-tonnage

mines operating as coherent business entities.
One of the most popular mining districts is the Nambija

area in southeastern Ecuador. The continuous production of
gold from Nambija since its discovery in 1982 by coopera-
tives has been the single driving force for exploration in this
region. (There is an estimated one million ounces recovered
during the last decade.) Exploration in this region includes
TVX drilling at Pachicutza, northeast of Nambija and drilling
by South African Goldfields at Sultana, Zamora-Granges at
Mina Real, and Latin American Gold at Guysimi, all a few
kilometers south of Nambija. There are also very large
blocks of exploration concessions north of Nambija that are
actively being explored.

A second very active district is the Ponce Enriquez
district east of the Pan-American Highway between Machala
and Guayaquil. This district includes the Gaby porphyry
deposit and the Bella Rica and Pijili high grade veins. To the
northeast, the district can be extended to include the
Chaucha porphyry deposit.

The Portoveio-Zaruma area in southern Ecuador
continues to be of interest to exploration geologists. Rio
Amarillo has put together an impressive land position in this
old district and is currently performing detailed exploration
on its concession block. This district is interesting histori-
cally as Atahualpa's mother is reported to have come from
Paccha, a village in the northern part of the district.

Metallic deposits are scattered along the Western
Cordillera to Colombia. Many of the occurrences in this belt
that are associated with shallow intrusions and that contain

Continued on Page 7

Our Bab 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 a manner that identifies compositions of P & E garnets, chromites,
olivenes, orthopyroxenes etc. that grow with diamond.

Phone: (604) 860-8525
Fax: {604} 862-9435
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Continued from Page 6

copper and gold are referred to as porphyry gold deposits.
We believe, however, that too little is known about the
detailed geology of these occurrences to warrant this
classification. RTZ is performing detailed exploration,
including drilling, on one such occurrence in the Rio Verde
area, north of the Rio Guayllabamba. This part of the orogen
is structurally complex and successful exploration programs
there will necessarily involve detailed structural investiga-
tions. The Cordillera Real also contains deposits along its
axis and toward its eastern flanks, some of which are the
targets of new exploration activities.

Geologic information
Geologic information is vital to the success of any

exploration program. Ecuador is blessed with extensive
geologic maps and publications that provide the results of
work done by the Ecuadorians and by joint projects by
Ecuador in cooperation with other countries. One of the
most recent projects of this type was a study by the British
Geological Survey and Ecuador on the Cordillera Real. As
part of this study, the project produced a new geologic map
of the country, together with a tectonic-metallogenic map at
a scale of 1:1,000,000

Excellent topographic maps and aerial photographs are
available from the Institute Geografico Militar (IGM) for
most parts of the country. The exceptions are in border areas
where the maps are considered sensitive. However, maps
and photos of these areas may be obtained under special
permission issued by the military. Although these border
regions have favorable geology for mineral exploration, their
sensitive nature puts a damper on exploration.

A good source of geologic information is CODIGEM, the
Corporacion de Desarrollo y Investigacion Geologico -
Minero. This agency is undergoing changes which may
result in a name change and its modus operandi. The British
Geological survey is presently working with CODIGEM on a
World Bank project in the Western Cordillera. A visit to their
offices in Quito is well worth the time.

Methods of exploration
The primary method of exploration for gold is gold-

panning in rivers accompanied by stream-sediment
geochemistry. This method is applied early in the explora-
tion of both large and small concessions. In fact, visible gold
in the pan is commonly used to identify areas for concession
application. Each company has its own method of stream-
sediment sample collection. In general, composite samples
are collected just below the confluence of two secondary
streams and above the confluence in each stream. Approxi-
mately 5 kilograms of sample are taken. Some companies
sieve to -80 mesh on site, whereas others simply remove
larger pebbles and sieve the sample in the lab. Altered and
sulfide-bearing rocks as either float in the streams or bedrock
are also collected at the same time as the stream-sediment
sample.

The stream-sediment and rock samples are submitted for
multi-element geochemical analysis of 28 or 35 elements.
Gold is usually performed on a 30 gram split; some compa-
nies use a 60 gram split. In some cases, a bleg analysis is
used.

Follow-up exploration of anomalous stream-sediment
samples usually consists of more extensive rock-float and
bedrock sampling and more detailed investigation of the
upstream areas in an attempt to find the source of gold.
Bedrock sampling commonly consists of chip-channel
sampling in areas of extensive exposure in creek beds;
particularly when alteration or sulfides are present. Chip
channel samples are collected over 1 to 5 meters, depending
on the company and the type and alteration in the rocks. If
intriguing areas are identified, then soil sampling is usually
the next method of data collection.

Methods of soil-sample collection are variable, depend-
ing upon the depth and type of soil developed in an area. In
some cases, soil augers are used, in others, a clam-shell post
hole digger proves exceptionally effective. Soil samples are
not usually submitted for 28 or 35 element multi-element
analysis. Instead, these samples are usually submitted for
precious- and base-metal analysis with the addition of Sb,
As, Hg. In areas of deep saprolite, soil sample anomalies
may be tested by digging pits into the saprolite and collect-
ing panel samples of 1 m2 or 2 m2 in the walls of the pit.
Saprolite is easily sampled since a machete can be used to
scrape 1 to 2 cm off a measured panel and all material is
collected and analyzed.

Identification of anomalous and background values in
both stream-sediment and soil samples is arbitrary in most
cases. Maps showing sample locations and values for Au,
Cu, Pb, Zn, As, and Sb are usually made. Value ranges are

Continued on Page 8
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arbitrarily chosen and are identified by size of circle on the
map. Thus, a small circle may indicate any value <100 ppb
Au, then graduated circle sizes to indicate 100-199 ppb, 200-
299 ppb, etc. The determination of these groupings of values
is seldom based on an interpretation of background and
anomalous populations. In some cases, breaks in slope are
used to identify a threshold value, but even this analysis is
exceptional. The other elements analyzed in multi-element
packages are seldom interpreted.

In conclusion
Ecuador certainly has the right geology and large gold

deposits are there to be discovered as evidenced by the
Nambija and Ponce Enriquez districts. The government's
positive attitude toward mining is reflected in continuing
changes in the mining law to make investment more attrac-
tive. There still exist minor problems regarding information
and concession rights and the larger issue of local miner
invasions. However, these are being addressed by the
government. In all likelihood, the next couple of years of
exploration and joint-venture partnerships will result in new
mine development.

William C. Bagby, Ph.D.
Consulting Geologist
Issaquah, Washington, USA

Miguel Mora, Ph.D.
Consulting Geologist
Quito, Ecuador *&

"Geochemistry in Mineral Exploration (2nd Ed)" by
Rose, Hawkes and Webb went out of print at Academic Press
last year. However, the authors now own the copyright and
it has been reprinted in a hard-cover edition. The book is
being sold by AEG for $60 to AEG members and $80 for
non-members, postpaid by surface mail. For further infor-

FIRE ASSAY
GEOCHEMICAL ANALYSIS

810 Quail St., Suite I • Lakewood, CO 80215 • Phone (303) 232-8371
4788 Longley Lane • Reno, NV 89502 • Phone (702) 827-3600

mat ion on o rde r ing from AEG, see the AEG publ ica t ions
page in this issue of EXPLORE.

Art R o s e *&&
Pennsylvania State University <np>

International, national and regional meetings of interest to
colleagues working in exploration, environmental and other
areas of applied geochemistry.

H Feb. 5-6, '96 Latin American Mining, Scottsdale, AZ (M.
Oliver or ]. Harrell, Latin American Mining Conference,
Inistifcute of the Americas, 10111 N. Torrey Pines Rd., La Jolla,
CA 90237; TEL: (619) 453-5560 ext 101 or 104; FAX: (619) 453-
2165; email: cmorton@weber.ucsd.edu).

M Feb. 5-7, '96, Investing in African Mining Conference/
Indaba '96, Cape Town, South Africa, (International Invest-
ment Conferences, Inc., 9100 S. Dadeland Blvd., Suite 702,
Miami, FL 33156; TEL: (305) 670-1963; FAX: (305) 670-4518).

• Mar. 10-13, '96, Canada 96 PDAC, Toronto, ON, Canada,
(Prospectors and Developers Association of Canada, Con-
gress Canada, 49 Bathurst St., Suite 100, Toronto, ON M5V
2P2, Canada; TEL: (416) 504-4500; FAX: (416) 504-4505).

• Mar. 11-14, '96, SME Annual Meeting and Exhibit,
Phoenix, AZ (Meetings Dept, SME, P.O. Box 625002,
Littleton, CO 80162-5002; TEL: (303) 973-9550; FAX: (303)
979-3461)

H Mar. 14-17, '96, International Workshop and Exhibition
on Geophysics, Hanoi, Vietnam by Geophysical Society of
Viet Nam (T. Muoi, Geophysical Society of Viet Nam, Thanh
Xuan -Dong Da, Hanoi, Viet Nam; TEL: 84.4544311; FAX:
84.4.542223)

M Mar. 27, '96, Environmental and Legislative Uses of
Regional Geochemical Baseline Data for Sustainable
Development, IGCP 360 Global Geochemical Baselines
Workshop, Keyworth, Nottingham, UK (Peter Simpson,
British Geological Survey, Keyworth, Nottingham, NG12
5GG; TEL: (0115) 9363532; FAX: (0115) 9363200; E-mail: k-
prs@va.nkw. ac.uk)

M Mar. 28-29, '96, BGS Minerals Industry Forum, Keyworth,
Nottingham, UK (Peter Simpson, British Geological Survey,
Keyworth, Nottingham, NG12 5GG; TEL: (0115) 9363532;
FAX: (0115) 9363200; E-mail: k=prs@va.nkw.ac.uk)

• Mar. 31-Apr. 1, '96, V. M Goldschmidt Conference,
Heidelberg, Germany (Goldschmidt Conference Secretary,
Laboratorium Fur Geochronologic, Ruprects_Karls-
Universitat Heidelberg, Im Neuenheimer Feld 234, 69120
Heidelberg, Germany; FAX: 49-6131-371-051)

H Apr. 15-19, '96, Integrated Mining and Land Reclamation,
short course, Reno, NV (Yung Sam Kim, Nevada Institute of

Continued on Page 9
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Technology, Box 8894, Reno, NV 89507; TEL:(510)-757-2000;
FAX: (510)~757-7997).

H April 22-25, '96, Investing in the Americas, Miami, FL
{International Investment Conferences Inc, 9100 S. Dadeland
Blvd., Suite 702, Miami, FL 33156; TEL: (305) 670-1963; FAX:
(305) 670-0971).

S April 22, '96, Societal Needs and the Environment: Earth
Sciences and Public Health, Forum, Washington, D.C.
(Frederic R. Siegel, Department of Geology, George Washing-
ton University, Washington, D.C. 20052; FAX: 202-994-0450;
E-mail: NDFRS@GWUVM.GWU.EDU)

• April 28-May 2, '96, International Mining Trade Show
and 98th Annual Meeting of the Canadian Institute of
Mining, Metallurgy, and Petroleum, Edmonton Convention
Centre, Edmonton, Alberta, Canada (Ian Muirhead, General
Chairman, c /o University of Alberta, 606 CME Building,
Edmonton, Alberta T6G 2G6, Canada; TEL: (403) 492-3810;
FAX: (403) 492-3409; email:
ianm@cominco. mineral.u alberta.ca)

H May 19-21, '96, Industrial Minerals, ann. forum, Laramie,
Wyoming (Ray E. Harris, Wyoming State Geological Survey,
Box 3008, University Station, Laramie, 82071; TEL: (307)-766-
2286; FAX: (307)-766-2605).

s May 24-26, '96, Geological Association of Canada/
Mineralogical Association of Canada Short Courses,
WINNIPEG '96; 1) Trace element geochemistry of volcanic
rocks; applications to massive sulphide exploration (GAC),
2) Geological modelling with GIS (GAC), 3) Geological
remote sensing and radar application (GAC), and 4) Under-
saturated alkaline rocks: mineraology, petrogenesis and
economic potential (MAC) {G.S. Clark, Dept. of Geological
Sciences, University of Manitoba, Winnipeg, Manitoba, R3T
2N2; Tel: (204)-474-8857; FAX: (204)-261-7581).

B May 27-29, '96, Geological Association of Canada/
Mineralogical Association of Canada, Joint Annual
Meeting, Winnipeg, Manitoba (G.S. Clark, Dept. of Geologi-
cal Sciences, University of Manitoba, Winnepeg, R3T 2N2;
TEL: (204)-474-8857; FAX: (204)-261-7581).

B ]uly 21-28, '96, Fourth International Symposium on the
Geochemistry of the Earth's Surface, Ilkley, Yorkshire,
England by International Association of Geochemistry and
Cosmochemisfcry {Conference Secretariat, Dept. of Continu-
ing Education, Leeds University, Leeds LS2 9JT, UK; TEL:
01132-333-241; FAX: 01132-333-240)

^ July 24-26, '96, Mineral Exploration '96, Brisbane, Austra-
lia (P. Newhall or Alan Butcher, CSM Associates Ltd.,
Trevenson, Pool, Redruth, Cornwall TR15 3SE, United
Kingdom; TEL: (+44 1209) 717724/860141; FAX: (+44 (0)1209)
710893/861013; email: csma@csm.ex.ac.uk).

M Aug. 4-14, '96, 30th International Geological Congress,

Continued on Page 10
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Beijing, China (Prof. Zhao Xun, Deputy Secretary General,
30th International Geological Congress, P.O. Box 823, Beijing
100037, P.R. China; TEL: 86-10-8327772; FAX: 86-10-8328928;
E-mail: zhaox@bepc2.ihep.ac.en)

• Sept 22-25,1996. 7th International Symposium - The
Interactions between Sediments and Waters. Baveno (Stresa)
Italy. For info: Dr. E.D. Ongly, NWRI, 867 Lakeshore Rd., PO
Box 5050, Burlington, Ontario, Canada, L7R 4A6, tel: 416-
336-6439; or fax the 7th Intl. Symp. in Italy at 39-2-33220299.
Deadline for abstracts is Feb. 15, 1996.

H Nov. 4-8, '96, International Symposium on the Industrial
Application of the Mossbauer Effect, Johannesburg, South
Africa (Prof. Herman Pollak, Mossbauer Laboratory, Private
Bag 3, POWITS 2050, Johannesburg, South Africa; TEL: (27-
11) 716-4053; FAX: (27-11) 339-6282; email:
isiame@physnet.phys.wits.ac.za

?^m May 25-29, '97, 18th International Geochemical
Exploration Symposium, Jerusalem, Israel (Organizing
Committee, International Geochemical Exploration Sympo-
sium, P.O. Box 50006, Tel Aviv 61500, Israel; TEL: (972 3)
5140014; FAX: (972 3) 5175674/660325; E-mail:
iges@mail.gsi.gov.il)

CANADA
6790 Kkimat Rd., Unit 4

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

Contact: Steve Simpson

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

AUSTRALIA
Lucas Heights Research Laboratories

New Illawarra Rd, Lucas Heights, NSW 2234
Post: PMB 1, Menai, NSW 2234

Tel: (02)543 2644
Fax: (02) 543 2655

Contact: David Ganiett / Helen Waldron

a Sept. 14-18, '97, Fourth Decennial International Confer-
ence and Exhibition on Mineral Exploration with a theme
of Geophysics and Geochemistry at the Millenium,
Toronto, Canada

jfjS M Oct. 5-10, '97, 4th International Symposium on
Environmental Geochemistry, Vail, Colorado (4th ISEG, c/o
USGS/CEGG, Federal Center, Box 25046, MS 973, Denver,
CO 80225; FAX: (303) 236-3200; E-mail:
iseg@helios.cr.usgs.gov )

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

Fred Siegel
The George Washington University
Department of Geology
Washington, DC 20052
USA
TEL: (202) 994-6194
FAX: (202) 994-0450 <u
e-mail: ndfrs@gwuvtn.gwu.edu infc

To All Voting Members:
Pursuant to Article Two of the Association's By-Law No.l,
names of the following candidates, who have been recom-
mended for membership by the Admissions Committee, are
submitted for your consideration. If you have any com-
ments, 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,
recommendation by the Admissions Committee, review by
the Council, and publication of applicant's names in the
newsletter remains unchanged.

FELLOWS

Bristow, Andrew P.).
Regolith Geochemist
CSIRO
Floreat Park, WA, AUSTRALIA

Dummett,Hugo T.
VP Exploration
BHP Minerals
San Francisco, CA, U.S.A.

Freyssinet, Philippe
Project Leader
BRGM
Orleans, FRANCE Continued on Page 11
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Henckel, Johannes
Chief Geologist
Goldfields of South Africa
Oberholzer, SOUTH AFRICA

Peters, Thomas J.
Geologist
U.S. Bureau of Mines
Spokane, WA, U.S.A.

Rebagliati, Mark
President
Rebagliati Geol. Consulting
Vancouver, BC, CANADA

MEMBERS

Berry, Andrew D.
Project Geologist
Ashton Mining of Canada
North Vancouver, BC, CANADA

Carlson, Shawn M.
Sr. Mineralogist
Ashton Mining of Canada
North Vancouver, BC, CANADA

Davey, Stephen R.
Regional Chief Geologist
GENCOR
Mendoza, ARGENTINA

De Souza, Frederico J.C
Candeias, BRAZIL

Eriba!, W.
Mining Geol. Engineer
Ashton Mining
W. Perth, WA, AUSTRALIA

Gumbo, Hillary N.
Sr. Geologist
Reunion Mining
Harare, ZIMBABWE

Hanssen, Mary G.
Sr. Geologist
Reunion Mining
Harare, ZIMBABWE

Harper, Gerald
Geological Consultant
Gamah International
Etobicoke, ON, CANADA

Continued on Page 12
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Hauseux, Marcelle
Geological Consultant
North York, ON, CANADA

Kreps, Judy
Geochemist
Knight Piesold
Denver, CO, U.S.A.

LarizzatU, Joao H.
Geologist
Pesquisa de Recursos Minerals
Manaus, BRAZIL

Letendre, Jacques
Manager, Diamond Division
Golden Star Resources
Verdun, PQ, CANADA

Lopes, Idio, Jr.
Santos, BRAZIL

Machado, Gilberto J.
Geologist
CPRM
Urea, BRAZIL

XRAL Laboratories
1885 Leslie Street
Toronto. Ontario M3B 3J4
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

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

Member ol the SGS Group (Sociele GSnSrale de Surveilfance}

Les Laboratoires XRAL
129 Ave Real Caouette,
C.P. 2283
Rouyn, Quebec J9X 5A9
Tel: (819) 764-9108
Fax:(819)764-4673

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.

Macpherson, Joseph A.
Geologist
Freeport Indonesia
Jakarta, INDONESIA

Magrum, M.
Northern Geophysics
Yeilowknife, NWT, CANADA

Malan, Paul O.
Geologist
Newmont Exploration
Elko, NV, U.S.A.

Moles, Charles M.E.
Sr. Geologist
Reunion Mining
Harare, ZIMBABWE

Margotomo, Widodo
Geologist
Freeport Indonesia
Jakarta, INDONESIA

Mulja, Thomas
Consulting Geologist
Bre-X Minerals
Jakarta, INDONESIA

O'Connor, Gary V.
Sr. Geologist
Freeport Indonesia
Jakarta, INDONESIA

Parris, Keith R.
Sr. Geologist
Freeport Indonesia
Jakarta, INDONESIA

Plews, Iain C.
Regional Geologist
Ashanti Exploration
Harare, ZIMBABWE

Potter, D.R.
VP Exploration
Freeport Indonesia
Jakarta, INDONESIA

Richards, Catherine J.
Geologist
GMD Resource Corp
Vancouver, BC, CANADA

Rohwedder, J.
General Manager
Ashton Mining
West Perth, WA, AUSTRALIA

Schulze, Daniel J.
University of Toronto
Mississauga, ON, CANADA

Continued on Page 13
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Strickland, Derrick
Mineralogist
Ashton Mining of Canada
North Vancouver, BC, CANADA

Sunyoto, Wahyu
Sr. Geologist
Freeport Indonesia
Jakarta, INDONESIA

Widodo, Sugeng
Geologist
Freeport Indonesia
Jakarta, INDONESIA

STUDENTS

Barren, Keith
University of Western Ontario
Brampton, ON, CANADA

Gaunt, Matthew J.
University of Technology - Sydney
Cobbitty, NSW, AUSTRALIA

Paulen, Roger C.
University of Waterloo
Waterloo, ON, CANADA

Lloyd James
Admissions Committee
7059 East Briarwood Drive
Englewood, CO 80112

The list comprises titles that have appeared in major publica-
tions since the compilation in EXPLORE Number 89.
Journals routinely covered and abbreviations used are as
follows: Economic Geology (EG); Geochimica et
Cosmochimica Acta (GCA); the USGS 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 CIoss, Department of Geology
and Geological Engineering, Colorado School of Mines,
Golden, CO 80401-1887, Chairman AEG Bibliography
Committee. Please send references to Dr. Closs, not to
EXPLORE.

Afanas'yeva, Z.B., Ivanova, G.F., Miklishanskiy, A.Z.,
Romashova, TV, and Kolesov, G.M., 1995. Geochemical
characteristics of the tungsten mineralization at the
Olimpiada gold-sulfide deposit, Yenisey Ridge.
Geochem. Intern. 32(8): 118-136.

Auge, T and Maurizot, P., 1995. Stratiform and alluvial
platinum mineralization in the New Caledonia ophiolite
complex. Can. Min. 33(5): 1023-1045.

Bacon, J.R., Berrow, MX., and Shand, C.A., 1995. The use of
isotopic composition in field studies of lead in upland
Scottish soils (U.K.). Chem. Geol. 124(1/2): 125-134.

Basto, M.J., Figueiredo, M.O., Legrand, R, Chevallier, P.,
Melo, Z., and Ramos, M.T., 1995. Gold assessment in
micas by XRF using synchrotron radiation. Chem. Geol.
124(1/2/) 83-90.

Baumgartner, L.P. and Olsen, S.N., 1995. A least-squares
approach to mass transport calculations using the Isocon
method. EG 90(5): 1261-1270.

Boudreau, A.E., 1995. Some geochemical considerations for
platinum-group-element exploration in layered intru-
sions. Explor. & Mining Geol. 4(3): 215-225.

Bulanova, G.P., 1995. The formation of diamond. J.
Geochem. Explor. 53(1-3): 1-23.

Chenery, S., Cook, J.M., Styles, M., and Cameron, E.M., 1995.
Determination of the three-dimensional distributions of
precious metals in sulphide minerals by laser ablation
microprobe - inductively coupled plasma-mass spec-
trometry (LAMP-ICP-MS). Chem. Geol. 124(1/2): 55-65.

Davis, J.C., Hausberger, G., Schermann, O., and Bohling, G.,
1995. Adjusting stream-sediment geochemical maps in
the Austrian Bohemia Massif by analysis of variance.
Math. Geol. 27(2): 279-300.

Dickinson, K.A., 1995. Geology, Geochemistry, and Uranium
Favorability of Tertiary Rocks in South-Central Alaska:
USGS Bull. 2098, 70 p.

Dongarra, G., Ottonello, D., Sabatino, G., and Triscari, M.,
1995. Use of lichens in detecting environmental risk and
in geochemical prospecting. Environ. Geol. 26: 139-146.

Dunn, C.E., 1995. Mineral exploration beneath temperate
forests: The information supplied by trees. Explor. &
Mining Geol. 4(3): 197-204.

Continued on Page 14
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Evans, A.M. (Ed.), 1995. Introduction to Mineral Explora-
tion. Blackwel! Scientific. 396 p.

Golubev, Yu. Kv 1995. Diamond exploration in glaciated
terrain: A Russian perspective. J. Geochem. Explor.
53(1/3): 265-275.

Gregoire, D.C., Ansdell, K.M., Goltz, D.M., and Chakrabarti,
C.L., 1995. Trace analysis of single zircons for rare-earth
elements, U and Th by electrothermal vaporization-
inductively coupled plasma-mass spectrometry (ETV-
ICP-MS). Chem. Geol. 124(1/2): 91-99.

Griffin, W.L. and Ryan, C.G., 1995. Trace elements in
indicator minerals: area selection and target evaluation
in diamond exploration. J. Geochem. Explor. 53(1-3):
311-337.

Gurney, J.J. and Zweistra, P., 1995. The interpretation of the
major element compositions of mantle minerals in
diamond exploration. J. Geochem. Explor. 53(1-3): 293-
309.

Harris, D., 1995. Mineral-resource assessment - perspectives
on the past and present and speculation on future
directions. Nonrenewable Resources. 4(3): 213-232.

Helmstaedt, H.H. and Gurney, J.J., 1995. Geotectonic
controls of primary diamond deposits: implications for
area selection. J. Geochem. Explor. 53(1-3): 125-144.

Hughes, N., Coats, J.S., and Petts, G.E., 1995. Local variabil-
ity of gold in active stream sediments. J. Geochem.
Explor. 54(2): 137-148.

Hsu, L.C. Bonham, H.F., Jr., Price, J.G., Garside, L.J., Desilets,
M.O., and Lechler, P.J., 1995. Geochemical characteris-
tics of the Paleozoic sedimentary rocks in the
Winnemucca Quadrangle, Nevada, USA - Background
values for gold exploration. Explor. & Mining Geol. 4(3):
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MINERALS EXPLORATION £r
ENVIRONMENTAL GEOCHEMISTRY

Advanced survey, analytical and interpretational methods
for exploration through exotic 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
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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, abandoned
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 growing ur-
ban centers and the high reliance on the automobile for trans-
portation. Radon gas that is emitted naturally from certain geo-
logic terranes is being mapped and the effect is might have on
human health is debated. Hazardous materials disposal (in-
cluding radionuclides) remains a hotly debated issue and an
understanding is needed of the processes and technologies that
confine toxins. Experience has shown that interaction needs to
be strengthened between scientists and regulators of environ-
mental laws—especially at this time when revisions to laws are
being made.

Aims
To provide a forum for the discussion of current investigations
and new methodologies that focus on geochemical and bio-
geochemical processes that affect the health of humans and eco-
systems through soil, sediment, water, plants, and the atmo-
sphere.

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 map-

ping
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.

Scientific Program - October 6-10,1997
The program will include invited and key-note speakers as well
as oral and poster presentations.

Excursions
A 2-1-2 format will be followed (2 days of meetings—1 day of
excursions—2 final days of meetings). Pre- or post-conference
field trips and wokshops are also planned.

See over

Preliminary Registration
To remain on our mailing list, please complete and return this preliminary registration form by January 1,1996. Reply by
mail: 4th ISEG, c/o USGS/CEGG, Federal Center, Box 25046, MS 973, Denver, CO 80225 USA; fax (303) 236-3200; or e-
mail: iseg@helios.cr.usgs.gov.

Name

Address.

Country

Phone Fax:

I intend to participate in the pre- or post-conference field trips

I intend to submit an oral presentation
Under which theme 1-12 (see "Proposed Themes" above)

I intend to submit an poster presentation
Under which theme 1-12 (see "Proposed Themes" above)

I will be accompanied by persons.

I am interested in being a corporate sponsor

I am interested in purchasing commercial space

Yes •

Yes D
Theme No.

Yes D
Theme No.

Yes D

Yes Q

e-mail:

No D

No •

No D

No D

No D
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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 accommo-
dations.

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.

Chairpersons of the Symposium
Dr. Ronald Severson, USGS
Dr. Larry Gough, USGS
Mr. Richard Sanzolone, USGS
Ms. Cathy Ager, USGS
Mr. Sherman Marsh, USGS

Scientific Committee
Dr. Willard Chappell
Dr. Brian Davies
Dr. Robert Garrett
Dr. Gwendy E. M. Hall
Dr. Betsy Kagey
Dr. OUie Selinus

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.

4th International Symposium on
Environmental Geochemistry

c/o U.S. Department of the Interior—USGS
MS 973, Box 25046, Federal Center
Denver, CO 80225-0046
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Continued from Page 14

Morgan, P., 1995. Diamond exploration from the bottom up:
regional geophysical signatures of lithosphere condi-
tions favorable for diamond exploration. J. Geochem.
Explor. 53(1-3): 145-165.

Muggeridge, M.T., 1995. Pathfinder sampling techniques for
locating primary sources of diamond: Recovery of
indicator minerals and geochemical signatures. J.
Geochem. Explor. 52(1-3): 183-204.

Muller, D. and Groves, D.I., 1995. Potassic Igneous Rocks
and Associated Gold-Copper Mineralization. Lecture
Notes in Earth Sciences V. 56. springer-Verlag. 210 p.

Nagaytsev, Yu. V. and Belyayev, A.M., 1995. Mineralogical,
geochemical and other features of a new genetic type of
lithium-cesium anomaly. Geochem. Intern. 32(9): 38-47.

Nash, J.T., Utterback, W.C., and Trudel, W.S., 1995. Geology
and Geochemistry of Tertiary Volcanic Host Rocks,
Sleeper Gold-Silver Deposit, Humboldt County, Nevada.
USGS Bull. 2090. 63 p.

Nixon, P.H., 1995. The morphology and nature of primary
diamondiferous occurrences. J. Geochem. Explor. 53(1-
3): 41-71.

Novgorodova, M.I., Generalov, M. Ye., Trubktn, N.V., and
Ziborova, T.A., 1995. Experimental studies on the
products of coprecipitation of gold and iron hydroxides.
Geochem. Intern. 32(8): 79-86.

Nurmi, P.A. and Son onen-Ward, P. (Eds.), 1992. Geological
Development, Gold Mineralization and Exploration
Methods in the Late Archean Hattu Schist Belt,
Ilomantsi, Eastern Finland. Geol. Surv. Finland Spec.
Paper 17. 386 p.

Oliver, M.A. and Badr, 1., 1995. Determining the spatial scale
of variation in soil radon concentration. Math. Geol.
27(8): 893-922.

Pan, G., 1995. Related information measures for the associa-
tion of earth-sciences variables. Math. Geol. 27(5): 609-
632.

Parnell, J. (Ed.), 1994. Geofluids: Origin, Migration, and
Evaluation of Fluids in Sedimentary Basins. Geol. Soc.
(London) Spec. Pub. 78. 372 p.

Perry, B.J., Speller, D.V., Barefoot, R.R., and Van Loon, J.C.,
1995. Detection of noble metal depletion in layered
mafic intrusions: potential aid to exploration for
platinum-group element deposits. Chem. Geol. 124(1/
2): 47-53.

Pittman, E.D. and Lewan, M.D. (Eds.), 1994. Organic Acids
in Geological Processes. Springer. 482 p.

Polya, D.A., Pattrick, R.A.D., Marsh, D.J., and Bao, J.J., 1995.
Silver and base metal dispersion in stream sediments

and waters around an epithermal Ag-Au-Cu prospect at
Lagalochan, western Scotland. Explor. & Mining Geol.
4(3): 271-284.

Ramsey, M.H., Potts, P.J., Webb, P.C., Watkins, P., Watson,
J.S., and Coles, B.J., 1995. An objective assessment of
analytical method precision: comparison of ICP-AES
and XRF for the analysis of silicate rocks. Chem. Geol.
124(1/2): 1-19.

Ray, G.E., Webster, I.C.L, and Ettlinger, A.D., 1995. The
distribution of skarns in British Columbia and the
chemistry and ages of their related plutonic rocks. EG
90(4): 920-937.

Robinson, D.A. and Williams, R.B.G., (Eds.), 1994. Rock
Weathering and Landform Evolution. Wiley. 519 p.

Rombouts, L., 1995. Sampling and statistical evaluation of
diamond deposits. J. Geochem. Explor. 53(1-3): 351-367.

Ryan, P.D., Stillman, C.J., Allen, M., and Pow, S., 1995.
Terrane geochemistry contrasts across the lapetus Suture
in Ireland. Geol. Mag. 132(2): 581-597.

Schandl, E.S., Gorton, M.P., and Wasteneys, H.A., 1995. Rare
earth element geochemistry of the metamorphosed
volcanogenic massive sulfide deposits of the
Manitouwadge mining camp, Superior Province,
Canada: A potential exploration tool? EG 90(5): 1217-
1236.

Continued on Page 18

Deadlines for the Next Four Issues of
EXPLORE

Contributors's deadlines for the next four
issues of EXPLORE are as follows:

Contributor's Deadline

February 29,1996

May 31,1996

August 31,1996

November 30,1996

Issue

91

92

93

94

Publication date

April 1996

July 1996

October 1996

January 1997

Support Your Orgariization
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Schwartz, M.O., Akanyang, P., Trippler, K., and Ngwisanyi,
T.H., 1995. The sediment-hosted Ngqako Pan copper
deposit, Botswana. EG 90(5): 1118-1147.

Shchetochkin, V.N., 1995. Classification of the elements of
exogenic-epigenetic systems based on the atomic
geochemical charge. Geochem. Intern. 32(9): 48-72.

Shchetochkin, V.N., Kislyakov, Ya. M., and Vasiliyeva, E.G.,
1995. A natural galvanic effect during the formation of
stratai-oxidation mineralized zones. Geochem. Intern.
32(9): 86-104.

Simakov, S.K. and Nikitina, L.P., 1995. The relation between
diamond levels in mantle xenoliths and Upper Mantle
redox conditions. Geochem. Intern. 32(10): 46-57.

Spetsius, Z.V., 1995. Occurrence of diamond in the mantle: a
case study from the Siberian Platform. J. Geochem.
Explor. 53(1-3): 25-39.

Sposito, G., 1994. Chemical Equilibria and Kinetics in Soils.
Oxford. 268 p.

Stanton, R.L., 1994. Ore Elements in Arc Lavas. Oxford. 391
P-

Stendal, H., Grahl-Madsen, L., Olsen, H.K., Schonwandt,
H.K., and Thomassen, B., 1995. Gold exploration in the
Early Proterozoic Ketilidian Orogen, South Greenland.
Explor. & Mining Geol. 4(3): 307-315.

Steven, N.M. and Moore, J.M., 1995. TourmaHnite mineral-
ization in the Late Proterozoic Kuisek Formation of the
Damara Orogen, Central Namibia: Evidence for a
replacement origin. EG 90(5): 1098-1117.

Stolz, A.J., 1995. Geochemistry of the Mount Windsor
Volcanics: Implications for the tectonic setting of
Cambro-Ordovician volcanic-hosted massive sulfide
mineralization in northeastern Australia. EG 90(5):
1080-1097.

Thompson, J.F.H. (Ed.), 1995. Magmas, Fluids and Ore
Deposits. Min. Assoc. Can. Short Course V. 23. 525 p.

Torgov, V.G., Vail, G.A., Demidova, M.G., and Yatsenko, V.T.,
1995. Extraction-atomic absorption methods for the
determination of arsenic, antimony, selenium and
tellurium in geological samples. Chem. Geol. 124(1/2):
101-107.

Totland, M.M., Jarvis, I., and Jarvis, K.E., 1995. Microwave
digestion and alkali, fusion procedures for the determi-
nation of the platinum-group elements and gold in
geological materials by ICP-MS. Chem. Geol. 124(1/2):
21-36.

Towie, N.j. and Seet, L.H., 1995. Diamond laboratory
techniques. J. Geochem. Explor. 53(1-3): 205-212.

Van der Weijden, C.H. and Van der Weijden, R.D., 1995.
Mobility of major, minor and some red ox-sensitive trace
elements and rare-earth elements during weathering of
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4): 149-167.

Vircavs, M, Taure, I., Njastad, O., and Steinnes, E., 1995. An
evaluation of the environmental state of Lake Liepaja
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Chem. Geol. 124(1/2): 135-141.
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Presidential Address). EG 90(5): 1359-1380.

Watling, R.J., Herbert, H.K., and Abell, I.D., 1995. The
application of laser ablation-inductively coupled
plasma-mass spectrometry (LA-ICP-MS) to the analysis
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White, N.C. and Hedenquist, J.W., 1995. Epithermal Gold
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Newsletter #23: 1, 9-13.
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1995. Epithermal gold deposits of the southwest Pacific.
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The U.S. Geological Survey has just published an Open-
File Report 95-831 entitled "Preliminary compilation of
descriptive geoenvironmental mineral deposit models". This
272 page report looks at 32 mineral deposit types and
develops geology-based geoenvironmental models. Mineral
deposit geology, as well as geochemical and biogeochemical
processes, fundamentally control the environmental condi-
tions that exist in naturally mineralized areas prior to
mining, and conditions that result from mining and mineral
processing. Deposits of a given type that have similar
geologic characteristics should also have similar environ-
mental signatures that can be quantified by pertinent field
and laboratory data and summarized in a geoenvironmental
model for deposits of that type.

The geoenvironmental models in this report follow the
classification scheme and numbering of the mineral deposit
models presented in Cox and Singer (1986) and Bliss (1992).
The geoenvironmental models presented should be consid-
ered as a descriptive guide concerning the potential for
environmental impact and not used as tools applicable to
quantitative risk assessment. These models can provide a
basis for understanding and interpreting environmental
processes related to mineral deposits in a systematic geologic
context.

This report can be obtained from the U.S. Geological
Survey Open-File Services Section, MS 517, P.O. Box 25046,
Federal Center, Denver, CO 80225-0046, USA.TEL: (303) 236-
7476. *&

Research on Carlin deposits to begin at the
Mackay School of Mines, Reno, Nevada

The goals of the research are to foster collaboration,
discussion and communication between geoscientists at the
Mackay School of Mines and the mining industry. Research
will address the common needs of the industry as defined
from the input of the industry geoscientists with advise from
the Economic Geology Steering Committee, and will be
focused on providing practical and timely solutions to
problems associated with the exploitation of Carlin deposits.
Funding will be provided by the participation of 1 to 15
mining and exploration companies. The projects will be
integrated and specifically concentrate on generating new,
innovative ideas applicable to mine geology and exploration,
based on detailed field observations and working closely
with the mining industry staffs. The the research effort is
designed to result in a strong and viable Economic Geology
program within the Mackay School of Mines within 5 years.
Anticipated funding will support students (as Research
Fellowships), a new Director of the Ralph Roberts Center for
Research in Economic Geology, a postdoctoral position and
possibly a new distinguished professor position in Economic
Geology. Those interested in more information about the pro-
gram should contact Richard Schweikert, Chair, Department
of Geological Sciences, Mackay School of Mines, University of
Reno 172, Reno Nevada 89557 (Ph: 702-784-4002). AA

Economic Geology
Department of Geological Sciences, Mackay

School of Mines
University of Nevada, Reno

The Department of Geological Sciences,
Mackay School of Mines, University of Nevada,
Reno seeks to fill several one-half time graduate
research fellowships for studies on Carlin-type
gold deposits in Nevada and related topics. The
successful applicants will have strong back-
grounds in one or more of the following areas:
metallogeny, stratigraphy, structure, geochemistry,
tectonics, petrology, and an interest in studying
Carlin-type precious metal mineralization. A
Bachelor of Science degree is a minimum require-
ment and a Master of Science degree is desirable.
Candidates with a background in economic
geology and experience in the minerals industry
will be given preference.

The successful applicants will work on
research projects under the direction of faculty,
U.S. Geological Survey scientists, and industry
geologists, with coordination and integration of
their research into the goals of the Center by the
Director of the Ralph Roberts Center for Research
in Economic Geology. Most of the projects will
have a major field component.

The fellowships will be funded competitively
and funds will be provided for research expenses.
Additional specific projects funded by industry
may also be available. Interested geoscientists
should contact the Department of Geological
Sciences, MS-172, Mackay School of Mines,
University of Nevada, Reno, 89557 for applica-
tions. The University requires that the Graduate
Record Examination be taken and a satisfactory
score achieved prior to consideration for admis-
sion. The completed application should be
accompanied by a letter of interest citing a Carlin
Research Fellowship and a statement of qualifica-
tions, along with the names and addresses of at
least three references. The completed application
package should be sent to the Chairman, Depart-
ment of Geological Sciences at the above address.
Application deadline for the 1996-97 academic
year is March 15, 1996. The University of Nevada
is an affirmative action equal opportunity
employer. < ^ b
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201.25 120.00

279.50
142.00

190.75

167.00
85.00

114.00

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 Aleva G.J.J. Lateritic Bauxites

Buchanan, D.L. Platinum-Group Element Exploration

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

Chapman, N.A. et al. The Pocos 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.J.S. Rock Geochemistry in Mineral Exploration

Guison, B.L. Lead Isotopes in Mineral Exploration

Hedenquist, J.W., White, N.C. and Slddely G. E pi thermal Gold
Mineralization of the Circum-Pacific: Geology, Geochemistry,
Origin and Exploration

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

Kauranne, L.K., Salminen, R. and Eriksson, K. Regoiith Exploration
Geochemistry in Arctic and Temperate Terrains

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

Laznicfia, P. Breccias and Coarse Fragmentites

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

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

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

Out of Print

Please note that cheques, International Money Orders,
UNESCO coupons, InternationalPostal Orders, VISA and
MasterCards are acceptable. All 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 D MasterCard D VISA

Credit Card Account number here:

Expiration date:
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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.
No. Description

Member
Price

Non-Member
Price

14

4*14
7

10
11
11.1

11.2

12

SPECIAL 1.

Application of Probability Plots in Mineral Exploration (A.J. Sinclair) US S 8.00
PROBPLOT, An Interactive Computer Program to Fit Mixtures of Normal {or Log Normal}
Distributions with Maximum Likelihood Optimization Procedures (C.R. Stanley).
On 3.5" diskette; requires 1 mb hard disk space
Combination offer
Geochemical Exploration 1977 Proceedings of the Denver Geochemical Symposium
(ed, J.R. Waterson and P.K. Theobald)
Gold-81, Precious Metals in the Northern Cordillera (ed.AA Levinson)
Exploration Geochemistry Bibliography to January 1981 (complied by H.E. Hawkes)
Exploration Geochemistry Bibliography Supplement 1 to October 1964
(complied by H.E. Hawkes)
Exploration Geochemistry Bibliography Supplement 2 to October 1987
(complied by H.E. Hawkes)
Digital bibliography - entire AEG bibliography through 1994. A \dbf file on 3.5" diskette
(requires 14 mb hard disk space)
Writing Geochemical Reports (SJ. Hoffman)
Geochemical Exploration 1980 - Hannover (ed. A.W. Rose and H. Gundlach). Hard cover editionUS $35.00
GEOEXPO/86, Proceedings of an exploration symposium focussing on Cordiileran
environments held in Vancouver May 12-14,1986 {ed. I.L Elliot and B.W. Smee)
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.
1992AEG Membership Listing and Directory of Exploration Geochemical and
Environmental Services
Epithermal Gold Mineralization of the Circum-Pacific; Geology, Geochemistry,
Origin and Exploration, Volumes 1 and 2.
Journal of Geochemical Exploration, Volumes 35 and 36: Hard-Covered Edition)
Soils of the World. Colour wall chart. 95 cm x 135 cm in size. Published by Elsevier.
Practical Problems in Exploration Geochemistry, 1987. (A.A. Levinson, P.M.D. Bradshawand
I. Thomson) 269 pp.
17(hiGESExtendedAbstractsfrom "Exploring the Tropics", 15-19 May, 1995, Townsville
Australia (for airmail add S20)
A Global Geochemical Database for Environmental and Resource Management,
Recommendations for International Geochemical Mapping, Final Report of IGCP Project 259.
(A.G. DarnleyA. Bjorkland, B. Bolviken, N. Gustavsson, P.V. Koval, J.A. Plant, A. Steenfeld,
M. Tauchid and Xie Xuejing; with contributions by R. Garreit, and G.E.M Hall).

Geochemistry in Mineral Exploration (second edition, published 1979)
(A.W. Rose, H.E. Hawkes, and J.S. Webb) - airmail US$10.00 additional

USS12.00

US$30.00
US $35.00

US $20.00
US S 7.50
US$10.00

US$10.00

ussio.oo

ussio.oo
US $ 5.00
US$35.00

US$25.00

US$20.00

US$10.00

USS160.00
US$22.00

US$35.00

US $50.00

US$20.00

US $60.00

US$55.00
US$60.00

US$40.00
US$18.00
US$20.00

US$17.00

US$17.00

US$20.00
US$7.00
US$50.00

US$25.00

US$25.00

US$20.00

US$246.25
US$28.00

US $80.00

US $65.00

US$20.00

US $80.00

Journal of Geochemical Exploration in Subscription Years 1994 and earlier, whole year or part US $70.00 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.Erdman, G.E.M. Hall, and S.C.Smith) US$50.00 US$50.00
Note: this text Includes geobotanical aspects in some detail

— Applied Biogeochemical Prospecting in Forested Terrain (C.E. Dunn,
G.E.M. Hall, and Scagei) 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, Ft. Scagei, D.Cohen, RCatt, and M. 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$60.0Q.

Do you need a receipt? Include self-addressed envelope and US $ 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 per volume, unless otherwise noted.
(Specify number of volumes)

US $ 2.00

US$15.00

1

X

TOTAL US $

US$2.00

US$15.00

US$10.00

Send Orders to: P.O. Box 26099,72 Robertson Road, Nepean, Ontario, K2H 9R0, CANADA; FAX: (613) 828-0199
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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
I 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 I will read them and, in the event of being elected a Member, agree to honour and abide by
them. Witness my hand this day of 19 .

(Signature of applicant)

I wish to apply for election as a Student Member of the Association of Exploration
Geochemists. I am presently engaged as a full-time student at , where I am taking
a course in pure or applied science. I have read the Code 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)

(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

*AppHcation 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 1996 - December 1997

William B. Coker, President
Geological Survey of Canada
601 Booth Street
Ottawa. Ontario K1A 0E8
CANADA
TEL: (613) 992-2378
FAX: (613)996-3726
email: coker@gsc.emr.ca

David Garnett, First Vice President
Becquerel Laboratories Pty, Ltd.
P. M. B. 1
Menai, New South Wales 2234
AUSTRALIA
TEL: (612) 543-2644
FAX: (612)543-2655
email: bq@atom.ansto.gov.au

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

Gwsndy E.M. Halt, Treasurer
Geological Survey of Canada
Room 702, 601 Booth Street
Ottawa, Ontario K1A 0E8
CANADA
TEL: {613) 992-6425
FAX: (613)996-3726
email: hall@gsc.emr.ca

COUNCILLORS

1993-1995
John Fortescue
Jeffrey A. Jaacks (ex-officio)
Owen P. Lavin
Howard R. Lahti
Frederic R. Siegel
Erick F. Weiland

1995-1997
Graham F. Taylor (ex-officio)
John S. Cone
Mark A. Fedikow
R. Steve Friberg
Alistair J. Sinclair
Barry W. Smee

Australian Geoscience Council
Representative
Russell D. Birrel!

Canadian Geoscience Council
Representative
Colin E. Dunn

Awards and Medals Committee
Graham F.Taylor, Chair 1995-1996
John S. Cone
Robert G.Garrett
Gunter Matheis
Barry W. Smee

Bibliography Committee
L. Graham Closs, Chair
Robert G. Garrelt
Richard K. Glanzman
EricC. Grunsky
Gwendy E.M. Hall
Peter J.Rogers

Distinguished Lecturer Committee
Graham F. Taylor, Chair

Education Committee
Alastair J. Sinclair, Chair

Australia 1994-1996
Russell D. Birrell
Mark Elliott

Brazil 1993-1995
Marcondes Lima Da Costa

Chile
Chris J. Oates

China
vacant

COMMITTEES

Election Official
Ray E. Lett

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

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

Journal ofGeochemical Explora-
tion
Eion M. Cameron, Editor-in-Chief

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

fijrope 1992-1994
Gunter Matheis

Northern Countries 1992-1994
Agnete Steenfelt

Southeast Asia 1994-96
Tawsapom Nuchanong

Southern Africa 1995-1997
Hannes Henckel

UK and Republic of Ireland 1994-96
Peter R. Simpson

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

Regional Councillor Coordinator
David L. Gamett

Short Course Committee
Colin E. Dunn, Chair

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

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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