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This issue of EXPLORE reflects the
changing role of the exploration
geochemist. In the past, the primary
role of the exploration geochemist was
to assist the exploration staff in apply-
ing geochemical techniques to the
discovery of mineral deposits. Today,
more and more frequently, this same
professional is also called upon for
technical advice on environmental ap-
plications, whether it be performing
baseline studies for properties going in-
to production, dealing with mining contamination problems, or
assisting with remediation issues after mine closure.

The Association recognizes this changing role and has formed
an Environmental Committee chaired by Dick Glanzman, who
like many members, is a former exploration geochemist now
employed in the field of environmental geochemistry. The man-
date of this committee is to expand the Association's contacts
with environmentally oriented geochemical societies, developing
a reciprocal exchange of benefits, co-sponsoring meetings, and
providing assistance in the exchange of similar technology.

With the increased interest of the membership in mining-
related environmental geochemical applications, the committee
has organized this issue of EXPLORE. On behalf of the Associa-
tion, I want to thank Dick Glanzman and the authors of these
papers for their contributions.

Jeffrey A. Jaacks
President, AEG
Westmont Gold Inc
390 Union Blvd., Suite 580
Lakewood, CO 80228
TEL: (303) 988-9677
FAX: (303) 988-9689 X
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Exploration Geochemistry and the
Environment

Mineral exploration and development professionals generating
geochemical data, particularly geologists and geochemists, are in
a unique position to develop geochemical background/baseline
data. These data are important both for definition of target and
indicator elements for use in mineral exploration and for iden-
tification of situations that may be potential threats to public
health and the environment. Without comprehensive
background/baseline data it may be difficult, if not impossible,
to establish what is natural and what is anthropogenic (con-
sidered man-caused contamination). Documentation of elevated
metal levels in toxic concentrations is best obtained at the initial
property evaluation stage of exploration. It becomes critical at
the development stage for both prudent development planning
and for potential defence at later environmental assessment
reviews.

This issue of EXPLORE presents four short papers which
demonstrate that an appreciation of natural geochemical pro-
cesses is the common, determining factor in the effective use of
geochemistry in solving exploration and environmental
problems. In the first paper, Dick Glanzman and Graham Closs
present the minimum quality assurance and control procedures
necessary for both exploration and environmental purposes.
Next, Don Runnells points out the close association between
geochemical tools used for exploration and environmental pur-
poses, and how data can be generated that presents a case for a
natural background/baseline in mineralized areas. Peter Daven-
port illustrates the general principles for establishing a
geochemical background/baseline using lake sediments. Finally,
Keith Nicholson documents the use of metal adsorption by
manganese as both an exploration guide and an indication of
control on metal mobility.

Quality Assurance and Control Guidelines
for Exploration and Environmental
Geochemistry Investigations.

A few relatively simple quality assurance and control pro-
cedures produce data of sufficient known quality upon which to
base informed decisions for mineral potential evaluation and en-
vironmental risk assessment. Consideration of these needs
simultaneously permits elimination of costly duplication of
effort. Although requirements for geochemical data quality are
different for these individual applications, the differences are
minimal. Further, the cost differential associated with meeting
the various data quality requirements is often also minimal.
Thus, it is commonly simpler, more efficient and appropriate to
consistently obtain the high quality geochemical data which
meets all anticipated requirements associated with the variety of
potential applications. Continued on Page 6
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Scope This Newsletter endeavors to become a forum for recent ad-
vances in exploration geochemistry and a key informational source.
In addition to contributions on exploration geochemistry, we en-
courage material on multidisciplinary applications, environmental
geochemistry, and analytical technology. Of particular interest are
extended abstracts on new concepts for guides to ore, model im-
provements, exploration tools, unconventional case histories, and
descriptions of recently discovered or developed deposits.

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

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

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

All contributions should be submitted to:
EXPLORE
c/o USGS
Box 25046, MS973, Denver Federal Center
Denver, CO 80225
USA

Information for Advertisers
EXPLORE is the newsletter of the Association of Exploration
Geochemists (AEG). Distribution is quarterly to the membership
consisting of 1200 geologists, geophysicists, and geochemists. Addi-
tionally, 100 copies are sent to geoscience libraries. Complimentary
copies are mailed to selected addresses from the rosters of other
geoscience organizations, and additional copies are distributed at
key geoscience symposia. Approximately 20% of each issue is sent
overseas.

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

The EXPLORE newsletter is produced on a volunteer basis by the
AEG membership and is a non-profit newsletter. The advertising
rates are the lowest feasible with a break-even objective. Color is
charged on a cost plus 10% basis. A discount of 15% is given to
advertisers for an annual commitment (four issues). All advertising
must be camera-ready PMT or negative. Business card advertising is
available for consultants only*. Color separation and typesetting
services are available through our publisher, Network Graphics, Inc.
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NOTES FROM THE EDITOR

Anyone who has worked in geochemical exploration will have
noticed the emergence of environmental concerns and en-
vironmental geochemistry over the past few years. Even as a
passive observer it is difficult not to notice the parallels between
environmental geochemistry and exploration geochemistry.
What we may fail to fully appreciate, however, is that the
general public does not have the training and experience of a
practicing geologist, and they can be easily swayed by
statements made by either side to appear scientific. With this in
mind, it seems that geologists have an obligation to monitor and
contribute to debates on environmental issues, not necessarily
from the partisan position of their employer, but from the posi-
tion of a fellow citizen and scientist who has a concern for the
environment as well as the development of our economies. It is
time that the debates on environmental issues be elevated from
this current level to a scientific level.

This EXPLORE goes a step in this direction. Richard Glanz-
man has assembled the technical papers for this issue that con-
centrate on the relationship between environmental and explora-
tion geochemistry. Our thanks to Richard and his colleagues.

Owen P. Lavin
Editor 5£
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August 31, 1992

Dear Pear] Harbor Editor,
I am commenting on the issues as they appeared in the Pearl

Harbor File in EXPLORE #76.
A. Registration. This is not a guarantee for success or

avoidance of failure, especially in exploration. There are just too
many factors involved.

B. 5000 sample project awarded to the lowest bidder.
Mistakes in this approach are a few or all of the following:
1. Inherently inconsistent random sampling;
2. Sloppy sample preparation and subsampling;
3. Inadequate extraction method;
4. Improper analytical detection limits;
5. Misjudgment in interpretation of results;
6. Failure to do corrections (i.e., analytical contamination,

soil background);
7. Inadequate statistics (i.e., failure to look at all possible

combinations, correlations, graphics).

C. Example from 1000 samples in British Columbia.
1. All elements should have been treated statistically, i.e.

moving cells with background correction; composite
graphics.

2. Correlation Ca/Sr and anti-[pathetic] correlation Fe/V/Cr
could be interpreted as stated (influenced by geological
factors) or from alteration (geochemical). In this latter
case, fluids (or decomposing pyrites) could have replaced
Ca by Fe.

Conclusion: The misinterpretation is only negligence, since all
the data were available for statistical manipulation. In my
opinion, the company was negligent in allowing an improperly
trained professional to pass judgement on the final, but unfinish-
ed work. In essence, they failed in asking a second (third, etc.)
opinion before discarding all that costly work. Opinions, in this
case, need not be formulated by registered professionals because
these are suggestions for comparative use only.

Respectfully submitted,

Evaldo L. Kothny
Walnut Creek, CA %

Abstracts with Program; 15th IGES

Abstracts with Program, 15th Internationa! Geochemicai Ex-
ploration Symposium, Reno, Nevada is available from the Van-
couver AEG office at US $7.50 to AEG members and US$ 15.00
to non-members, postage and handling included.

XRAL Acquires GFMC Assay Laboratory

Dr. Michael Hildon, President and CEO of Commercial
Testing & Engineering Co. (CT&E), recently announced the pur-
chase of Gold Fields Mining Company's assay laboratory, located
in Golden, Colorado.

Concurrently with the purchase agreement, CT&E and Gold
Fields entered into a service agreement under which CT&E will

provide assay services to Gold Fields in connection with their
ongoing gold exploration programs.

The laboratory will offer commercial assay services to other
mining companies and will operate as a division of CT&E under
the name XRAL Laboratories. CT&E is a member of the Swiss
SGS Group, the world's largest independent inspection and
testing company. SGS operates a number of other mining ex-
ploration laboratories under the XRAL name in Canada, Mex-
ico, South America, and Africa.

For more information contact Bob Gerteis (303) 277-1377,
Dave Mclnnes (708) 953-9300 or Linda Bloom (416) 445-5755.

Professional Registration Committee Report
(USA)

In twenty of the United States, geochemists must register
under the title of Professional or Registered Geologist. In most
of these states, engineers, assayers, geologists and architects all
fall under the same enacting legislation and rules of the register-
ing board. To date, the regulations applying to geologists (and
therefore geochemists) have been very state specific. This has
caused problems with reciprocity and testing.

The Association of State Boards of Geology (ASBOG) was
formed in 1991 to standardize testing of professional geologists
and facilitate reciprocity between different State Boards. The
effort to date has been very successful. Of the twenty states

Continued on Page 4
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Professional Registration
Continued from Page 3

requiring registration of geologists, eight have committed to par-
ticipate and all but two have indicated an intent to join upon
successful legislation/rule changes. ASBOG has been working
hard at developing a national test which was given for the first
time in October in eight states {Arizona, Oregon, Wyoming,
North Carolina, South Carolina, Arkansas, Georgia, and
Virginia). The national exam consists of two, four-hour,
multiple-choice exams (Fundamentals of Geology, and Principles
and Practice of Geology). Member boards will have the option
of constructing an additional examination section to test the ap-
plicant's knowledge regarding geologic conditions of particular
importance to that state's protection of public health and
welfare.

ASBOG is using the Arizona exam and content validity model
to develop the national exam. I have been working with the
Arizona Technical Board of Registration (through the AZ section
of AIPG) for the past eight years in the development of the
Arizona test. Arizona contracted Dr. Jack Warner, a
psychometrician, to assist in the development of a content
validity model for the Arizona exam. The validation process has
been used for the past eight years to demonstrate that the ques-
tions and problems on the exam are representative of the impor-
tant duties/tasks needed for competent practice in the
profession.

To that end, a job analysis was conducted to determine the
type of duties performed by geologists which are related to
public protection and the underlying knowledge and skills

International Plasma Laboratory Limited
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Sample Drop-Off
816 Peace Portal, Box 8195-39, Blaine, WA 98230

needed in order to perform those duties. A job analysis survey,
consisting of 75 task statements, was developed and sent to
registered and certified geologists in Arizona. The survey was
distributed so that a large group of experts could provide infor-
mation about how frequently they performed the 75 tasks, how
important each task was in terms of protecting the health,
welfare, or safety of the public, and to what extent it was
necessary that a geologist be competent to perform each task at
the time of initial licensure.

As a result of the survey, a "test blueprint" was developed in
order to ensure that examination questions were linked to
specific job tasks and knowledge statements. Once the "test
blueprint" was established, a question bank was developed by a
group of 20 registered geologists from Arizona. Multiple choice
questions were developed in contrast to the previous essay for-
mat exam. This removed the subjectivity of the scorer when
grading the exam. In addition, the'applicant was no longer given
a choice of questions to answer, but was required to answer all
questions. These subtle changes greatly enhanced the validity of
the exam.

The "test blueprint" includes the following areas under the
Geochemistry content domain:

1} Establish analytical objectives and approaches.
2) Evaluate geochemical data.
3) Construct models based on results of geochemical

analyses.
4) Make recommendations based upon results of

geochemical analyses.

The remaining content domains include:
1) Research, field methods, and communications
2) Mineralogy
3) Petrography/Petrology
4) Stratigraphy/Historical Geology
5) Structural Geology
6) Paleontology
7) Geomorphology
8) Geophysics
9) Hydrogeology

10) Engineering Geology
11) Mining Geology
12) Petroleum Geology
One of the exciting features of the current testing format is

that after the exams are computer graded, the results are review-
ed by a group of registered geologists. This review is beneficial
for both the integrity of the exam and for the applicants. During
the review, questions that have been 'flagged' as being statistical-
ly anomalous are critically reviewed for completeness, accuracy,
and fairness. For example, a question would be reviewed if those
who took the exam and passed, did poorly on that question. A
questions may be credited; or may be removed from the test if
the question was poorly worded, misleading, trivial, incorrectly
keyed, or otherwise at fault. This dynamic process provides
Arizona with a constantly evolving base of high quality ques-
tions. It is important to remember the purpose of the exam is to
test MINIMUM COMPETENCY, not to be tricky, or overly dif-
ficult. This same process will be applied to the national test.

If you would like further information on ASBOG or the na-
tional geology test, please do not hesitate to contact me. I will
let you know how the first national geology test fairs in the next
EXPLORE.

E.F Weiland
Co-Chairman
Professional Registration Committee of the AEG 1$
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THE POCOS DE CALDAS PROJECT:
NATURAL ANALOGUES OF PROCESSES IN A
RADIOACTIVE WASTE REPOSITORY, PART 1

Edited by

N.A. CHAPMAN
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Caldas, Brazil by N. Miekeley, H. Coutinho de Jesus, C.L.
Porto de Silveira (Rio de Janeiro, Brazil), P. Linsalata and R.
Morse (Tuxedo, NY, USA) 365

Light rare earth elements and natural senes radionuclides within
the Morro do Ferro by P. Linsalata and R. Morse (Tuxedo,
NY, USA) 389

Chemical and physical characterization of suspended particles
and colloids in waters from the Osamu Utsumi mine and
Morro do Ferro analogue study sites, Pocos de Caldes Brazil
by N. Miekeley, H. Coutinho de Jesus, C.L. Porto de Silveira
(Rio de Janeiro, Brazil) and C. Degueldre (Villigen,
Switzerland) 409

Microbiological analysis at the Pocos de Caldas natural
analogue study sites by J.M. West (Nottingham, UK), I.G.
McKinley (Wettingen, Switzerland) and A. Vialta (Pocos de
Caldas, Brazil) 439

Testing models of trace element geochemistry at Pocos de Caldas
by J. Bruno (Cerdanyola, Spain), J.E. Cross (Harwell, UK), J.
Eikenberg (Villigen, Switzerland), I.G. McKinley (Wettingen,
Switzerland), D. Read (Epsom, UK), A. Sandino and P. Sellin
(Stockholm, Sweden) 451

Movement of the redox front at the Osamu Utsami uranium
mine, Pocos de Caldas, Brazil by L. Romero, I. Neretnieks
and L. Moreno (Stockholm, Sweden) 471

Geochemical modelling of uranium redistribution in the Osamu
Utsumi mine, Pocos de Caldas by D. Read (Epsom, UK). .503

Redox front geochemistry and weathering: theory with applica-
tion to the Osamu Utsami uranium mine, Pocos de Caldas,
Brazil by P.C. Lichtner and N. Weber (Bern, Switzerland) 521

Near-field high temperature transport: evidence from the genesis
of the Osamu Utsami uranium mine, Pocos de Caldas
alkaline complex, Brazil by L.M. Cathles (Ithaca, NY, USA)
and M.E. Shea (Chicago, IL, USA) 565

NTEGR AT ED E N V I R O N M E N T A L SOFTWARE
0 Geology Database

• Digital Terrain Modeling

° Groundwater Modeling (Modflow, Flow 3D, MOC)

» Engineering Design (Excavations, Tailings)

• 3D Graphical Representation

S3O S. Rack Bivd • Suite 2 9
Reno, NV 83502

Tel. 7O2 . 856 • 5700 • Fan 7O2 • 856 - 6053


