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PRESIDENT'S MESSAGE 

This issue of EXPLORE contains the 
Report of the Ad Hoc Committee on the 
Identity of the Association of Exploration 
Geochemists. The Committee was chaired 
by J. Alan Coope, and the Committee's 
report was presented to and accepted by 
the AEG Council at its meeting on June 
26, 1991. I wish to thank Alan and his 
Committee for their efforts and diligence 
on behalf of the AEG. 

In brief, the report reaffirms the central 
focus of the AEG on exploration geo­
chemistry while encouraging closer communication with specialists 
in related fields to advance application of geochemical methods in 
interpretation, discovery, exploitation and reclamation. Most impor­
tantly, the report recognizes that past lack of emphasis on research 
into dispersion processes has been detrimental to both the applica­
tion and perception of exploration geochemistry. The extent to 
which the AEG'and the Journal of Geochemical Exploration should 
expand int~, environmental geochemistry has been vigorously 
debated by the membership. The report recommends: (i) involve­
ment and joint meetings in areas where exploration and en­
vironmental geochemical interests overlap, and (ij) expansion of the 
Journal of Geochemical Exploration to include studies of an en­
vironmental nature that may contribute to the resolution of explora­
tion problems. 

To be effective, several of the Committee's recommendations re­
quire action. The AEG Council has -therefore approved formation 
of, 
(i) an Educational Committee with a' broad mandate to examine 

and recommend on the education of the exploration 
geochemist. Professor Art W. Rose (penn State University, 332 
Deike Building, University Park, FA 16802, USA) has agreed to 
chair this committee; 

(ii) a Professional Registration Committee, to examine the rapidly 
changing requirements for registration of geoscientists and 
make recommendations as to the response of the AEG. This 
Committee will be chaired by Dr. Ivor L. Elliott (Cominco Ltd., 
700-409 Granville Street, Vancouver, BC, V6C H2, Canada); 

(iii) a Seminar Committee to introduce leading-edge seminars aimed 
at stimulating debate and raising the professional image of ex­
ploration geochemistry. Dr. Gwendy E.M. Hall (Geological 
Survey of Canada, 601 Booth Street, Ottawa, ON, KIA OEB, 
Canada) has agreed to chair this Committee. 

In parallel developments Dr. E. M. Cameron, Editor-in-Chief of 
the Journal of Geochemical Exploration, is developing new 
guidelines for the scope of the Journal. These are intended to en­
courage submission of a greater range of subject matter, including 
environmental geochemical topics, related to mineral resource ex­
ploration and development. 

Graham F. Taylor (CSIRO Division of Exploration Geoscience, 
PO Box 136, North Ryde, NSW 2113, Australia), as the new Second 
Vice President (and a former Regional Councillor for Australia) 
now assumes responsibility for liaising with the Regional Coun­
cillors and promoting the interests of the membership outside North 
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AEG IDENTITY 
AEG Council MEMO TO, 

FROM, The Ad Hoc Committee on the Identity of The 
Association of Exploration Geochemists 

EXECUTIVE SUMMARY 
The ad hoc Committee has completed its consideration of the 

future identity of the Association. The message underlying the 
following recommendations is that exploration geochemistry must 
advance beyond the empirical into the more creative and intellectual 
in order to guarantee the future of both the profession and the 
Association. The achievements of our pioneers and mentors and the 
foundations they established were profound, appropriate and time­
ly, but in order to be effective, the Association must continually 
adapt to the challenges of the changing world. 

The Committee presents the following recommendations for 
Council's attention and consideration: 
1. The Association should reaffirm that there will always be a de­

mand for natural resources. The need for bask geoscientific 
understanding, the challenges of discovery and the increasing 
regulation governing exploration, exploitation and reclamation 
will guarantee the necessity for geochemical research and 
development well into the foreseeable future. 

The AEG can foster all of these needs and meet the aspira­
tions of a broadly based membership in a variety of affiliations 
by fully exercising its present mandate. 

2. The AEG should maintain its central focus on exploration 
geochemistry but should exp.and its traditional horizons to 
cover those aspects of other geochemical disciplines that are 
relevant to mineral exploration. 

3. The Association has to address the loss of credibility of ex­
ploration geochemistry as a specialized discipline in both 
academia and industry through the communication and 
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Information for Contributors to EXPLORE 
Scope . This Newsletter endeavors to become a forum for recent ad­
vances in exploration geochemistry and a key informational source. 
In addition to contributions on exploration geochemistry, we en­
courage material on multidisciplinary applications, environmental 
geochemistry, and analytical technology. Of particular interest are 
extended abstracts on new concepts for guides to ore, model im­
provements, exploration tools, unconventional case histories, and 
descriptions of recently discovered or developed deposits. 

Format Manuscripts should be double-spaced and include camera­
ready illustrations where possible. Meeting reports may have 
photographs, for example. Text is preferred on paper and 5%- or 
31f2-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 
do USGS 
Denver Federal Center, MS973 
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 1100 geologists, geophysicists, and geochemists. Addi­
tionally, 100 copies are sent to geoscience libraries, 1500 are mailed 
to selected addresses from the rosters of other geoscience organiza­
tions, and 1000 are distributed at key geoscience symposia. 
Approximately 20% of each issue is sent overseas to every 
continent. 

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

The EXPLORE newsletter is produced on a volunteer basis by the 
AEG membership and is a non-profit newsletter. The advertising 
rates are the lowest feasible with a break-even objective. Color is 
charged on a cost plus 10% basis. A discount of 20% is given to 
advertisers for an annual commitment (four issues). All advertising 
must be camera-ready PMT or negative. Business card advertising is 
available for consultants only*. Color separation and typesetting 
services are available through our publisher, Network Graphics, Inc. 

Full page 254h x 178w mm (lOh x 7w in) US $ 800 
Half page 254h x 86w mm (lOh x 3-3/8w in) US $ 440 

124h x 178w mm (4-7/8h x 7w in) US $ 440 
Third page 254h x S8w mm 10h x 2%w in) US $ 340 

l78h x 86w mm (7h x 3-3/8w in) US $ 340 
Quarter page 124h x 86w mm (4-7/8h x 3-31Bw in) US $ 240 

254h x 41w mm (10h x l-5lBw in) US $ 240 
Eighth page 60h x B6w mm (2-3IBh x 3-31Bw in) US $ 150 
Business Card* slh x B6w mm (2h x 3-31Bw in) US $ 60 

Please direct advertising inquiries to: 

S. Clark Smith or 
MINERALS EXPLORATION GEOCHEMISTRY 
PO BOX 18325 
RENO, NV, B9511 
USA 
TEL: (702) B49-2235 
FAX: (702) 849-2335 

J. Stevens Zuker 
WESTMONT GOLD, INC. 

4949 S. SYRACUSE ST. 
SUITE 4200 

DENVER, CO, B0237 
USA 

TEL: (303) 694-070B 
FAX: (303) 773-0733 
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NOTES FROM THE EDITOR 

This issue of EXPLORE features the final report of the Ad Hoc Com­
mittee on the Identity of the Association of Exploration Geochemists. 
The committee has given full and careful considerations to the chang­
ing conditions that exploration geochemists work under and have recom­
mended a course for the future of the AEG. The Editor strongly recom­
mends that each member who has not already read this report do so 
now to determine how the Association of Exploration Geochemists can 
continue to benefit them in the future. Now that the report is final, the 
EXPLORE staff expect to reference this document when considering ac­
ceptance criteria for submission to EXPLORE as well as the general flavor 
and slant of the newsletter. Although the committee's deliberations are 
completed, we hope and expect to see comments and opinion on the 
report in the pages of future editions. 

Also in this issue Shea Clark Smith reminds us of our past in a descrip­
tion of a field portable colorimetric technique, 

The next issue of EXPLORE (No. 74, January 1992) will be devoted 
to Australian issues and papers. Anyone interested in contributing should 
contact Dr. Graham Taylor, CSIRO Division of Exploration Geoscience, 
PO Box 136, North Ryde, NSW 2113, Australia, 

Owen P. Lavin 
Editor, EXPLORE 

President's Message 
Continued from Page 1 

America. As the first non-North Amorimn VIc.'C President, it is particular~ 
ly timely and appropriate that G!'aham should assume this role. 

All these individuals have agreed to assume important tasks and to 
invest their time in the future of the AEG. I urge everyone to give them 
all the support and assistance possible, In particular, please contact them 
directly to make your own views known. 

W,K. Fletcher 
Department of Geological Sciences 
University of British Columbia 
Vancouver, Be. V6T 2B4 
Canada 
TEL (604) 822-2392 
FAX: (604) 822-6088 
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AEG Identity 
Continued from page 1 

demonstration of current, innovative research and the need for 
more intensive investigations of geochemical dispersion pro­
cesses. Lack of emphasis on process research in the past has 
been detrimental to the exploration geochemistry discipline. 

4. The Association, the Journal of Geochemical Exploration and 
EXPLORE should continue to be prominent in the advancement 
of exploration geochemistry as contemplated by the aims and 
objectives of the Association. In the pursuit of these aims, the 
Association should expand existing programs and develop new 
initiatives as follows: 
(il introduce leading-edge seminars (of Penrose quality) that 

will stimulate debate and also create a more intellectual 
impact and raise the scientific/ professional image of the 
exploration geochemist. 

(iii influence the development of curricula and promote and 
support formal education in exploration geochemistry in 
colleges and universities, stimulate research into the scien­
tific aspects of geochemical processes and sponsor some 
aspects of graduate research. 

(iii) strengthen both the profession and also the role of the 
AEG by continuously upgrading the quality of the 
Association's service to the membership and encourage 
and promote high professional standards through the 
establishment of guidelines for exploration geochemical 
practice. 

(iv) foster, more directly, the interests of the non-North 
American membership (and potential membership) 
through maintaining and nourishing the AEG Distinguish­
ed Lecturers program and, as exploration geochemistry ac­
tivity develops in more and more countries, give the non­
North American membership increased responsibilities 
and stronger representation on Council. 

(v) cultivate a more effective and polished image and develop 
programs and policies that will make the Voting Members 
of the Association more visible and influential. 

5. The Association of Exploration Geochemists should not 
unreservedly embrace environmental geochemistry, but main­
tain its present identity, restrict objectives to the dispersion 
(both natural and anthropogenic) of naturally occurring 
geochemical species and exchange ideas and encourage joint 
meetings and projects in areas where exploration and en­
vironmental geochemical interests overlap. 

6. The Association should not launch another journal devoted 
primarily to environmental geochemistry. The Journal of 
Geochemical Exploration should be encouraged to publish 
papers that address processes and procedures likely to increase 
efficiency in exploration, and help understand environmental 
challenges. The JGE should accept manuscripts of an en­
vironmental nature which may contribute to the resolution of 
exploration problems. 

7. The Association should establish closer communication with 
specialists in related fields. Joint meetings, collaborative pro­
jects, special volumes, review volumes, productive integration 
and the creation of communication networks are all recom­
mended with a variety of disciplines including hydrology, 
geomorphology, plant physiology, geophysics, economic 
geology, pedology/soil science, analytical chemistry and 
petroleum geochemistry. 

8. While establishing closer scientific and technical relationships 
with other diSciplines, it is essential that the Association 
vigorously cultivate these advances to improve, indirectly and 
directly, the understanding of the geochemical environment of 
mineral deposits, allowing, encouraging and fostering the 
development of improved methodology for application inter­
pretation, discovery, exploitation and reclamation. 

9. Upon acceptance of the Committee's report, Council is strongly 
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urged to establish a procedure and a time-table for the im­
plementation of the Committee's recommendations. 

INTRODUCTION 
This ad hoc Committee was formed in June 1990 following Coun­

cil's decision that a review of the future identity of the Association 
would be appropriate and timely. 

Initially a statement was prepared on 'The Identity of the Association 
of Exploration Geochemists" (dated July 18th 1990) which was 
distributed to approximately 40 Voting Members including all Coun­
cillors. The twenty-eight responses (70%) were distributed to the Com­
mittee members along with a summary memorandum (dated December 
6th 1990) identifying numerous points for comment and discussion. 
Committee responses were summarized and a series of preliminary 
recommendations identified in a March 18th 1991 memorandum which 
was returned to the Committee along with an additional contribution 
by the Chairman (dated March 19th 1991) entitled "Where are we and 
why?" Written contributions from Committee members not attending 
the 15th IGES were reviewed in a face-to-face meeting of the Com­
mittee held at the Symposium on April 29th 1991. 

Eleven Voting Members constituted the Committee: 
lA. Coope, Denver, USA, Chairman 
1.L. Elliott, Vancouver, Canada 
KG. Garrett, Ottawa, Canada 
R.K. Glanzman, Denver, USA 
G.E.M. Hall, Ottawa, Canada 
J.A. Jaack" Denver, USA 
G. Matheis, Berlin, Germany 
FE Matysek, Victoria, Canada 
1. Nichol, Kingston, Canada 
G.F. Taylor, North Ryde, Australia 
E.F. Weiland, Tucson, USA 

Continued on Page 4 
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AEG Identity 
Continued from Page 3 

The Committee's deliberations were wide~ranging and perceptive. 
These took into account the history of the Association, the 
numerous developments in exploration geochemistry and other 
geochemical disciplines over the past four decades, the previously 
noted contributions from interested Voting Members and the useful 
discussions in both Council and in EXPLORE leading to the for­
mulation of a series of recommendations which are presented for 
Council's attention and approval in this report. 

An Executive Summary is provided but Council's attention is also 
directed to the sections on "Exploration Geochemistry, Historical 
Development, Current Perceptions and Some Solutions'; "The Im­
portance of a Clear Objective" and "Some Specific Questions" 
which follow. 

Upon acceptance of the Committee's report, Council is strongly 
urged to establish a procedure and a time-table for the impleme~ta­
tion of the Committee's recommendations. 

An archive of all correspondence pertaining to the Committee's 
activities is being delivered to the Secretary of the Association for 
safe-keeping and for future reference. 

Exploration Geochemistry, Historical Development, Current Percep­
tions and Some Solutions 

In the late 1940's and early 1950's when exploration geochemistry 
was gaining attention in the western world, the methods were 
vigorously promoted as being relatively simple, suitable for routine 
application and, once defined, could be confidently delegated to 
technical and, indeed, unskilled personnel. Not only did the com­
bination of low costs, simple application and numerous well­
publicized successes bring acclaim and attention, but it also served 
to convince the growing community of exploration geologists that 

Multi-element Analysis for 
Routine Exploration Programs 

30 Element ICP (Aqua Regia Digestion) 

Element 
AG 
Cd, Co, Cr, Cu, Mo, Mn, Ni, Sr, Zn 
As, Au, B, Ba, Bi, La, Pb, Sb, Th, V, W 
U 
AI, Ca, Fe, K, Mg, Na, Ti 
p 

Price: US $3.90 all 30 elements 

32 Element ICP 
All of the above 30 elements plus Tl & Hg 
Detection limits: Tl 5 ppm; Hg 2 ppm 

Detection 
0.1 ppm 
1 ppm 
2 ppm 
5 ppm 
0.01 % 
0.001 % 

US $4.35 

Digestion Procedure: 0.5 gm sample is digested with 3 mls 3-1-2 HCl­
HN03-H20 at 95 degrees for one hour and diluted 10 10 mls with water. 
This leach is near total for base metals, partial for rock forming elements 
and very slight for refractory elements. Solubility limits Ag, Pb, Sb, Bi, 
W dissolution for high grade samples. 

Pricing Policy: Sample preparation is an extra cost; minimum 10 
samples per shipment or add $5.00 per shipment. 

Note: ACME has serviced the mining and exploration industries for 21 
years. During that time, the company has served its many clients in a 
professional fashion, offering high quality analysis at low cost with rapid 
turnaround of results. For example, during peak periods, over 2 tons of 
sample material arrives daily, and results are typically returned within 
5 days. Please ask for our complete price brochure. 

By Greyhound Bus 
ACME Labs 

U.S. Shipping Address 

clo Greyhound Bus Depot 
Blaine, WA 98230 

By UPS 
ACME Labs 
250 H Street 
Blaine, WA 98230 

I. 11 Acme Analytical laboratOries, Ltd. lAVa 852 E. Hastings Street 

t t ~~~~~~ve~6~~'R6 
L L (604) 253-3158 

FAX: (604) 253-1716 
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success with exploration geochemistry entailed nothing more than 
the almost unconscious repetition of the procedures set out in 
published case histories. Although there has been some general in­
crease in geochemical awareness, this opinion has tended to harden 
over the years and today many exploration managers believe that 
exploration geochemistry is a skill to be developed by the explora­
tion geologist rather than being the specialized discipline of the ex­
ploration geochemist. 

The Association of Exploration Geochemists was formed in 1970 
and has been successful in becoming internationally recognized as 
the society for exploration geochemists. The Journal of Geochemical 
Exploration is, indisputably, the leading publication of the explora­
tion geochemistry discipline. Professional recognition of the ex­
ploration geochemist has been a prime consideration of the Associa­
tion from the beginning. Standards of qualification for Voting 
Membership have been identified in the bylaws and articles defining 
the professional exploration geochemist have appeared in the 
newsletter on at least two occasions. Within industry, however, the 
typical geochemist is the exploration geologist who, despite only 
limited basic training in exploration geochemistry, is considered ade­
quately geochemically literate and therefore a qualified practitioner. 
In addition, field work is quite often delegated to technical person­
nel with a minimum of supervision. Consequently, the quality of 
geochemical work in many exploration programs is often tainted 
with mediocrity. 

Many draw a direct correlation between low levels of expertise in 
the average geochemical exploration survey and the early promotion 
of low costs, low skills and simplicity. If this is true then it is equal­
ly true that exploration geochemists have failed to convey to in­
dustry not only a basic appreciation of the complexities of the 
natural environment but also the potential of innovative 
geochemical science to address complex exploration problems. 

It is not uncommon for qualified and experienced exploration 
geochemists to unwittingly perpetuate this myth of simplicity. We 
repeatedly read that sampling is a simple procedure and that 
analysis is cheap. Psychologically this conveys the impression that 
cheap analysis is not only desirable but adequate - in fact in several 
of our commonly used texts we are told that the need for a highly­
skilled operator (and therefore well-paid) is a disadvantage of the 
ICP analytical technique. Similarly, the need for dedicated and well~ 
trained samplers for some highly effective geochemical exploration 
procedures is often conveyed as being prejudicial to exploration 
economics. 

Although not intended, short courses and workshops which 
advise on "how~to" conduct geochemical surveys tend to sustain the 
notion of a trade which can be learned very quickly and very 
cheaply and downgrades the geochemist from a professional scien­
tist to a technician. 

Because of this, many in academia look upon exploration 
geochemistry with some disdain and too many exploration 
managers cannot justify employing well-qualified exploration 
geochemists. Leading-edge seminars (of Penrose quality) that will 
stimulate debate but also create a more intellectual impact and 
raise the scientific/professional image of the exploration 
geochemist are necessary to balance and eventually overshadow the 
more technical instruction that industry will continue to demmu/. 
Subjects that should be considered include dispersion critel'ia, 
migration pathways, the form of elements in the secondary cnvll'On~ 
ment the application of stable isotope and fluid inclusion studlt19, 
and many other topics. In addition/ the Association sJlOulcJ (I) In" 
fluence the development of geochemistry curricu/,1, (JI) Pl'OIllO/t} 
and support formal education in exploration gt.wdltllllfstry III ('OJ­
leges and universities, (iii) stimulate research Illto }/W 9tjfjlllJlk 
aspects of geochemical processes and (jv) SPOW;(){I S{UIW it9JH:ds of 
gr<1duate research. 

In order to strengthen both the pro/tWit/Oll role of 

the AEG the quality of the Associl1iioll'ti ~r:;~~!;~i~mi~i'!~~f,::;'I;;:!~;~:'1: should be continuously upgmdf.'d ,III('/ II 
Oil Page 5 
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AEG Identity 
Continued from Page 4 

should be encouraged and promoted through the establishment of 
gUidelines for exploration geochemical practice in the interests of 
orderly and responsible natural resource development and public 
safety. 

Further,. the Association should Eoster/ more directly,. the interests 
of the non~North American membership (and potential member~ 
ship). In the near term,. this can be done by maintaining and 
nourishing the AEG Distinguished Lecturer program. As explora~ 
lion geochemistry activity develops in more and more countries,. 
the Association should give the non~North American membership 
increased responsibilities and stronger representation on Council. 

Programs and policies,. should be developed that will make the 
Voting Members more visible and influential and downplay, 
(although !lot abandon), the financially oriented thrust of making it 
easy for geologists and technicians to join the Association as 
Associate Members. 

Exploration geochemistry cannot be fostered and promoted in the 
same way that society markets cosmetics, shoes or automobiles. The 
Association must cultivate a more effective and polished image and 
encourage the more intellectual approach of research into 
geochemical processes and related topics. In this context, linkages 
with other disciplines are essential and the translation of research 
into innovative exploration methodology becomes even more 
challenging. 

The Importance of a Clear Objective 
A clear objective for the Association is fundamental to any 

discussion of identity. 
The Association membership consists of people from a wide 

variety of affiliations broadly classifiable into industry, independent 
contractors, academia and government. The philosophical ap­
proaches to exploration geochemistry within these estates can all be 
different. 

For example, industry strives for discovery whereas academia 
and, possibly to some degree, government strive for understanding. 
Industry is absolutely dependent on the discovery of mines for its 
continued existence, whereas the independent contractor, the 
academic and the government employee can switch efforts away 
from mineral discovery into other fields ~ ego environmental 
geochemistry - at short notice. These switches are caused by 
several factors - public opinion, availability of money and real or 
apparent declines in mineral exploration/development activity -
which are usually complexly interrelated. 

The present objectives and purposes of the Association of 
Exploration Geochemists are very clear. In order for the Association 
to continue to be a productive organization it must maintain a clear 
and objective purpose. The Association should not assume a fickle 
attitude that will be interpreted by many in terms of inconsistency 
and unreliability. Such would erode identity. 

This understanding is implicit in a majority of submissions from 
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the voting membership and, indeed, in the counsel of individual 
Committee members. The Committee therefore recommends to 
Council that the Association reaffirms that there will always be a 
demand for natural resources. The need for basic geoscientific 
understandinlJI the challenges of discovery and the increasing 
regulation governing exploration,. exploitation and reclamation will 
guarantee the necessity for geochemical research and development 
well into the foreseeable future. The AEG can foster all of these 
needs and meet the aspirations of a broadly based membership i~ a 
variety of affiliations by fully exercising its present mandate. 

Some Specific Questions 
During exchanges of correspondence, members of the Committee 

focused on several pertinent questions related to its mandate. Con­
clusions and recommendations summarized below are in harmony 
with proposals put forward earlier in this report. 

Question 1. What is the preferred future direction of the AEG? 

This was the central question included in the July 18th 1990 state­
ment and was addressed by both the Committee and the responding 
voting membership. Responses were classified relative to the follow­
ing positions: 
(a) Those who feel the AEG should focus strongly on exploration 

geochemistry. 
(b) Those who feel the AEG should maintain its central focus on 

exploration geochemistry, but should expand its traditional 
horizons to cover those aspects of other geochemical disciplines 
that are relevant to mineral exploration. 

(c) Those who feel that the AEG is too exploration oriented and 
should expand into other applied geochemical fields and 
assume an even broader mandate. Continued on Page 6 

PLA TINUM, PALLADIUM 
GEOCHEM DATA 
Conditions: Fire Geochem Au 30 or 32 element ICP analysis. 

Package 1 

30 element ICP (Aqua Regia digestion) 
& Fire Geochem Au, Pt, Pd 
(10 gm, 20 gm or 30 gm at same price) 

Detection: 
Au 1 ppb; Pt, Pd 3 ppb Price: U.s. $9.55/sample 

Package 2 

32 element ICP (Aqua Regia digestion) 
& Fire Geochem Au, Pt, Pd 
(10 gm, 20 gm or 30 gm at same price) 
All of the above elements plus TL & Hg 

Detection: 
TL 5 ppm; Hg 2 ppm Price: U.s. $10.00/sample 

PRICING POLICY' 
Sample preparation is an extra cost; minimum 

10 samples per shipment or add $10.00 per shipment. 

Shipping By UPS 
ACME LABS . 250 H Street· Blaine, IM:l:shinglon 98230 

Acme Analytical Laboratories Ltd. 
852 E. Hastings Street, Vancouver; 
B.C., Canada V6R lR6 
(604) 253-3158 Fax: (604) 253-1716 

'offer expires April I. 1992 
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Generally it was noted that company employees tended to favor a 
position closer to (a) than (b); government employees and those 
from academia tended to group much closer to (b) than (a) and the 
more extreme opinions of some consultants tended towards a posi­
tion between (b) and (c). There is no significant correlation between 
responses and geographic location although it is apparent that there 
is a stronger focus on the environmental aspects of applied 
geochemistry in Europe and that several consultants (worldwide) 
have entered into the environmental field. 

The consensus of opinion among the voting members, which is 
supported and recommended by the Committee is that 

The AEG maintain its central focus on exploration 
geochemistry but should expand its traditional 
horizons to cover those aspects of other geochemical 
disciplines that are relevant to mineral exploration. 

Question 2. Is exploration geochemistry a sunset science? 

This question was raised by a voting member. A majority of 
Committee members emphatically rejected the notion that explora­
tion geochemistry is a sunset profession or science. It was noted that 
exploration geochemistry has had a relatively short but successful 
history and the methods are still widely used in the search for 
mineral deposits. Although the number of students pursuing 
graduate studies in exploration geochemistry has declined compared 
with recent years, this number is probably comparable with the 
number of graduate students preparing to enter the profession 
approximately 30 years ago. 

The Committee notes, however, that exploration geochemistry is 
In<:inl! some credibility as a professional discipline and interest and 
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support in government and academic institutions has decreased. 
This is all the more disappointing because the Committee is aware 
of some very innovative research investigations being carried out by 
certain groups around the world which could introduce a whole 
new dimension to geochemical understanding relating to element 
dispersion. These advances, stemming, for example, from elec­
trogeochemical and gaseous dispersion studies are focusing attention 
on process in geochemical dispersion - an aspect of geochemical ex­
ploration that many claim has been ignored to the detriment of the 
discipline and the Association. 

The Committee therefore recommends: 
The Association has to address the loss of credibility 
of exploration geochemistry as a specialized discipline 
in both academia and industry through the com­
munication and demonstration of current innovative 
research and the need for more intensive investiga­
tions of geochemical dispersion processes. Lack of em­
phasis on process research in the past has been 
detrimental to the exploration geochemistry discipline. 

Question 3. To what extent should the AEG promote and foster 
exploration geochemistry? 

It is recommended that the Association and the 
Journal of Geochemical Exploration and EXPLORE 
should continue to be prominent in the advancement 
of exploration geochemistry as contemplated by the 
aims and objectives of the Association. In the pursuit 
of these aims the Association should expand existing 
programs and develop new initiatives 

(in concert with the recommendations set out under the heading 
"Exploration Geochemistry, Historical Development, Current 
Perceptions and Some Solutions:') 

Question 4. To what extent should the AEG embrace environmen­
tal geochemistry? 

Information obtained by the Committee indicates that a signifi­
cant number of geochemists presently practicing in the environmen­
tal field would not join the AEG if the Association expanded its 
mandate to include the broad discipline of environmental 
geochemistry. This is because their interests are covered by existing 
organizations. 

Committee members note that there is a danger that dilution of 
the current membership with peripheral interest groups could cause 
serious identity problems for the Association and unreservedly 
opening the Association to environmental membership will not 
serve the needs of the majority of the current AEG membership 
who are exploration geologists practicing exploration geochemistry. 

On the other hand, Committee members are aware that many 
practitioners in the environmental geochemistry field are chemists 
and engineers without an expert appreciation of geological aspects 
of the natural environment, and also acknowledge that exploration 

Continued on Page 7 
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geochemists have developed skills of application needed in en­
vironmental investigations and often work with environmentally 
significant data in pursuit of the mineral discovery objective. In 
recognition of these close interrelationships, the majority opinion 
on the Committee is that: 

The Association should not unreservedly embrace the 
broad discipline of environmental geochemistry,. but 
maintain its present identity,. restrict its objectives to 
the dispersion (both natural and anthropogenic) of 
na turally occurring geochemical species and exchange 
ideas and encourage joint meetings and projects in 
areas where exploration geochemical and environmen­
tal geochemical interests overlap, 

Question S. Should the AEG consider another journal? 

All members of the Committee are against the launching of 
another journal. Reasons vary, however, with more than one Com­
mittee member citing the additional costs to the Association and the 
predictable strain on other resources. Others note that two journals, 
with one primarily devoted to environmental geochemical papers, 
would tend to divide the Association and lead to a decline in the 
Journal of Geochemical Exploration. 

While some Committee members state that the JGE should accept 
environmental geochemical papers, others make recommendations 
compatible with the majority opinion in answer to Question 4. 

The recommendation of the Committee is: 
The Association should not launch another journal 

devoted primarily to environmental geochemistry. The 
Journal of Geochemical Exploration should be en­
couraged to publish papers that address processes and 
procedures likely to increase efficiency in exploration 
and help understand environmental challenges and 
also accept manuscripts of an environmental nature 
which may contribute to the resolution of exploration 
problems. 

Question 6 (i) Are you in favor of closer scientific and technical 
relationships with scientists in related fields? 

(ii) Should we court the petroleum industry more 
strongly? 

Th~ Committee members' response to part (i) of this question is 
unanlmous: 

The Association should establish doser communica­
tion with specialists in related fields. Joint meetings/ 
collaborative projects/ special volumes, review 
volumes/ productive integration and the creation of 
communication networks are all recommended with a 
variety of diSciplines including hydrology, geomorph­
ology, plant physiology/ geophysics/ economic 
geology/ pedology/soil science/ analytical chemistry 
and petroleum geochemistry. 

Public Domain Software for Earth Scientists 
Handbook of public domain and inexpensive software programs. 

Also contains popular and inexpensive commercial programs. 

Software solutions for: 
MINING' ENVIRONMENTAL' ENGINEERING 

PETROLEUM' GEOLOGY' GENERAL 
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$25 
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There are cautionary comments. While allowing for this kind of 
activity, a few express concern about potential loss of objective. 
There is a danger, as we have seen with other prominent publica­
tions that many of us consult regularly, for themes of interest to 
"wander" too far from the society's prime purpose or the needs of 
the society's membership. In broadening scientific and technical 
relationships with other disciplines/ it is essential that the AEG 
vigorously cultivate these advances to improve directly and indirect­
ly the understanding of the geochemical environment of mineral 
deposits allowing/ encouraging and fostering the development of 
improved methodology for application interpretation/ discovery/ 
exploitation and redamation. 

The Association, particularly through the efforts of the JCE 
editorial board have made several overtures to petroleum 
geochemists to contribute to the Journal and participate in other 
AEG activity. These overtures have not been wholly successful. The 
work of petroleum geochemists has uncovered considerable data 
pertinent to process and dispersion in geochemistry relevant to 
metals, other elements and hydrocarbons. As a result, a few Com­
mittee members consider communication with petroleum 
geochemists to be important. 

Question 7. Other matters? 

The Committee addressed several, additional, general questions 
relating to geochemical methods and applications and future direc­
tions of the Association. Responses are covered in previous discus­
sion and recommendations. 

). Alan Coope 
Committee Chairman 
Newmont Mining 
1700 Lincoln Street 
Denver, CO 80203 
USA 
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LETTERS 
To AEG members: 

For almost two years I have sat on a committee titled "Committee 
for the Professional Registration of Geoscientists in Ontario" which 
is working with the Association of Professional Engineers of 
Ontario to effect registration of geoscientists. 

Ontario has certainly not led the way in professional registration. 
As many of you may already Know, Alberta, the Northwest 

.:111111111111111111 
Engineering Software for Solving Real World Problems 

Let Joseph Pirozzoli 
Tell You About the TECHBASE 
Database Management System 

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

"AMS Engineering utilizes TECHBASE in a variety of 
applications to provide our clients with a complete range of 
services related to the mining industry. From data analysis 
to are reserve modeling to mine design and planning, 
TECHBASE has supplied the tools needed for problem 

Joseph F Pirozzoli, PE., 
Project Ellgineer 

AMERICAN MINE 
SERVICES, INC. 

AI/rora, CO 

solving on over ISO projects. The TECHBASE modules are fully integrated to allow 
the user to adapt any variable or parameter (including costs) for project evaluation. 
Recently, AMS Engineering completed an are reserve estimate using a full 
indicator-kriged block model with 11 grade classes. Subsequently, the open pit 
design was optimized using the floating cone module incorporating all pertinent 
costs, commodity price and mill recovery factors. 

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

"TECHBASE has proved to be completely reliable on all of our IBM-compatible 
PC's including our latest 386 and 486 machines. Without exception all of our 
peripheral devices (digitizers, plotters and printers) are also compatible. The utilities 
package allows for a variety of exchanges with other software fonnals affording us 
the capability of providing or receiving data in a fonnat tailored to our clients' 
needs. From the field to the engineering department 10 the board room. 
TECHBASE does it all!" - Joseph F. Pirozzoli, P.E. Project Engineer, American 
Mine Services, Inc., Aurora, CO. 
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Territories, Newfoundland and most recently British Columbia have 
effected legislation which requires geologists to be registered with a 
provincial professional body to conduct business. At a recent 
meeting, the representative from Newfoundland submitted the 
following statement "We are taking the position that registration is 
mandatory, although operationally we have not started to conduct 
'witch hunts', at least not until the grandfather period is over:' 

Saskatchewan hopes to have legislation in place by 1992 and the 
Ontario Committee is probably looking at 1993. The real concern is 
that the revised Engineering Profession Acts will be comparable and 
thus facilitate interprovincial reciprocity not to mention interna­
tional recognition. 

The working definition of professional geoscience that has been 
accepted by our committee is: 

Practise of professional geoscience means reporting, advising, 
processing, evaluating, interpreting, surveying, sampling or ex­
amining related to any activity that: 

a) is directed towards the discovery or development of oil, natural 
gas, coal, metallic or non-metallic minerals, precious stones, 
other natural resources or water or the investigation of surface 
or subsurface geological conditions including identification of 
geological hazards, and 

b) is directed toward the protection, enhancement and manage­
ment of the natural environment, and 

c) requires the professional application of the principles of 
geology, geophysics, geochemistry and environmental 
geoscience. 

I have been asked to submit to the committee a definition of a 
geochemist primarily to justify to the Engineering Association the 
inclusion of geochemists as professionals, I would appreciate the in­
put of any members who may have worked on such a definition in 
other contexts. 

As the review process continues, I expect that issues concerning 
university curricula will arise and I hope to have some input to en­
sure that geologists who wish to take chemistry or environmental 
science courses can be encouraged to do so without jeopardizing 
their membership in a professional organization. 

Lynda Bloom 
Manager - Exploration 
Citadel Gold Mines Inc 
150 Signet Dr. 
Weston. ON, M9L IT9 
Canada 

Dear Editor: 

Most of us knew the late Dr. Hubert Lakin of the USGS who 
made and distributed six geochemical samples for round-robin 
testing, initiating with his effort a self-testing program for mineral 
laboratories. Unfortunately, most participants in this program deter­
mined total element content by any method they pleased to apply, 
whereas partial dissolution techniques were ignored. As a result, the 
rock standards arsenal was increased by 6 new members, and the 
original idea for geochemistry was lost. In ''Technical Notes" 
(EXPLORE Number 70, January 1991, page 1), an excellent article 
expressing the needs of quality control in analytical geochemistry, 
by R.W. Leinz of the USGS, summarizes principles and tools 
employed in certification programs. I agree that such a program is 
badly needed for geochemistry, but there are application problems. 

Existing conditions: Few commercial laboratories, have or employ 
personnel experienced in geochemistry. A quality improvement pro­
gram in geochemistry as suggested by Mr. Leinz, could be a major 
undertaking, We have to bear in mind, that government or universi­
ty laboratories have the time and resources to investigate, develop, 
innovate, optimize and correct procedures. Discounting a few com­
mercial laboratories which make good profits, most need to survive 
on sales, pay leases and debts, and return dividends to the investors. 
As a result, commercial laboratories rarely investigate or develop 
methods. At the most, a chemist with a shortcut attitude may 

Conthlued on Page 10 
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Research tells us that 
most exploration geologists 
think all labs are the same. 

Can you bank on that? 
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high-quality work in the shortest turnaround time possible. In order to 
offer exactly that, we establish quality control standards which include: 
• random screening for sample preparation quality control 
• mUltiple repeat assays for every submittal 
• Certified Reference Materials in every assay run 
• frequent "blind" sample submittals 
• randomly positioned blank samples in each test run 

At Bondar-Clegg, we've been committed to high-quality work and 
client satisfaction for over 25 years. If all labs could say that, then all labs 
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change or introduce a few analytical operations without checking to 
see if the modifications have altered the original method. In all 
probability, the modification is not equivalent to the original ver­
sion. It is here where quality assurance is mandatory. 

With the complexities that exist in geochemistry, commercial 
laboratories cannot be held liable if they err in applying proper 
methods for matrices which are not obvious to them. Therefore, it 
is an obligation of the explorationist to suggest or require specific 
methods for particular series of samples. Hence, the laboratories 
need a compendium of geochemical analytical methods as a guide 
for outlining a quality assurance document. 

Certification: As an initial step in certification, the AEG could 
discuss and propose quality assurance guidelines adaptable to 
geochemical testing. A good certification program could then be 
established by checking laboratories for their capabilities, organiza­
tion, application of quality assurance documentation and by having 
labs pass tests in the analysis of proficiency evaluation samples. For 
discovering poor performers, plain metallic solution mixtures have 
proven sufficient. Sophisticated proficiency testing with rock 
samples could be reserved for specialized testing after a compen­
dium of methods is made available by the AEG. 

We have to remember that most laboratories are tired of analyz­
ing proficiency evaluation or round-robin samples. This is because 
many laboratories subscribe to redundant certification programs, 
such as those from the various federal programs, various states, and 
some private certification organizations. It would be possible to 
compare our requirements with other programs. In principle, re­
quirements established for hazardous materials testing laboratories 
are adaptable to geochemical testing. The AEG could require proof 

Dramatic changes in the methodology of exploration 
geochemistry have occurred in recent years. A strong 
competitive advantage is available to those exploration 
and mine development companies which make a 
strategic investment in geochemical expertise. 
Advantages to your program include: 

• reduced overall costs. 
• enhanced data presentation and interpretation. 

• higher confidence in exploration target selection. 
• effective "audits" of your sampling 

and analytical methods. 

• efficient follow-up recommendations. 

To maximize returns on your investment in geochemical 
surveys (or on chemical analysis), funds must be well 
spent. This does not just happen! Prime Geochemical 
Methods Ltd. is in business to service your needs in 
an Efficient and cost-effective manner. For your multi­
element plotting requirements contact Cambria Data 
Services Ltd. (see the accompanying advertisement). 

Stan Hoffman, Ph.D., PCeo. 
Consulting Geochemist 

Prime Geochemical Methods Ltd. 
1531 West Ponder Street 
Vancouver, B.c., Canada V6G 2Tl 
Telephone (604) 684-0069 
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of actual certification in that area of testing. With this precedent 
and additional compliance with a few remaining requirements of the 
AEG, including some tests of unknown rock samples, a laboratory 
could enter into the category of geochemical testing laboratory (e.g. 
"certified by the AEG"). 

Geochemical methods: For satisfying the special requirements of 
our profession, the AEC could standardize sampling and sample 
preparation methods for various types of matrices. This is the most 
critical element necessary for quality assurance. In addition, ap­
propriate instruments for the expected range of concentration could 
be recommended. 

Necessary committee efforts to reach a fruitful stage in the 
establishment of preparative and analytical methods may involve 
two to ten meetings and about the same number of mail inquiries 
and phone calls for each method. 

Steps to follow for setting up standardization committees would 
be: 1) secure travel funds, 2) nominate a leading committee com­
posed of a chairman, an editor and the chairmen of subcommittees, 
and 3) nominate a panel of experts in each area of expertise. Sub­
committee chairmen and panel experts would be assigned to repre­
sent a professional society or agency (e.g. AEC, USGS, ACS, 
ASTM, GS, GSC, laboratory representatives, etc.). 

The leading committee would agree on the goals and the subcom­
mittees carry out the work. The pace of the work could be set at dif­
ferent speeds, depending on the aspirations of the leading commit­
tee, of the expected completeness and of the available resources. 
After finishing each work assignment, methods would be approved 
by the leading committee for publication in a specialized journal or 
returned for review. A compendium of approved methods would be 
published at a later date. 

Maybe now is the time we could come together and fix this 
problem. 

Evaldo L. Kothny 
3016 Stinson Circle 
Walnut Creek, CA 94598 
USA 

NEWS OF MEMBERS 

Dr. Jane Plant has been appointed to the post of Assistant Direc­
tor, Minerals and Geochemical Survey Division at the British 
Geological Survey, Nottingham, England. Effective immediately. 

Dr. Stan Hoffman, Business Manager of the Association of Ex­
ploration Geochemsits, has relocated his office. Effective immediate­
ly, the new address is 1531 West Pender Street, Vancouver, BC, V6C 
2T1, Canada. The telephone and fax numbers remain unchanged. 

BD 
BECQUEREL 

8ecquereJ Laboratories Inc. 
6790 KitimatRd., Unit 4 
Mississauga, Ontario 
Canada, L5N 5L9 
Telephone (416) 826-3080 
Fax (416) 826-4151 

USE NEUTRON ACTIVATION TO 
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TECHNICAL NOTES 

Hanby Colorimetric Test 

Introduction 
Several of us recall, and some of us still use, the various cold extractable field tests 

developed by Professor Harold Bloom. The "Bloom Tests" use chelating agents that when 
bound to certain metals form colored complexes. Remember the pink-purple to blue colors you 
would get using diphenylthiocarbazone (you know, DITHIZONE) when the soils, sediments, 
or water you were testing had ppm levels of Cu, Zn and Pb. Thanks to Professor Bloom, there 
was a sensitive, inexpensive, on-site test that moderately trained geologists and geochemists 
could use to help them find ore. 

It is amusing and curious how history repeats itself. Now, environmental geochemists are 
scrambling for sensitive, inexpensive, on-site tests they can use to determine the extent of con­
tamination. John Hanby has just that. In application, his test is very similar to the Bloom Test, 
but the Hanby test identifies soils, sediments, and water contaminated by various aromatic 
compounds. It is based on a Friedel-Crafts aromatic alkylation which produces colored pro­
ducts proportional to the concentration of the reactants. 

The colors depend on the aromatic composition. If 5 to 10 ppm benzene is present, the reac­
tion will produce a rich yellow color. Toluene produces orange. The colors also depend on the 
concentration: 

Benzene, yellow (1 ppm) to orange (10 ppm); 
Toluene, ethylbenzene and xylenes: orange-yellow (1 ppm) to burnt orange (10 ppm); 
Gasoline: beige (5 ppm) to rust, red-brown (20 ppm); 
Diesel, beige (5 ppm) to green (20 ppm); 
PCB" light pink (0.05 ppm) to coral (0.2 ppm); and 
Naphthalene, light violet (0.2 ppm) to violet (2 ppm). 

Methodology 
Somewhat unlike the Bloom Tests, the Hanby test requires more and larger glassware. It 

would also be handy to have a table for the setup. To perform the test, a 500 ml water sample 
is taken in a separatory funnel, and 5 ml of a proprietary alkyl halide reagent is added. The 
sample is agitated vigorously for two minutes during which time organics are extracted into 
the reagent phase. (DOES THIS SOUND FAMILIAR [[) The sample then sits for 5 minutes 
until the reagent phase has settled to the bottom. Then the reagent phase is drained into a test 
tube containing a catalyst (Lewis base) and the reaction between the aromatics and the alkyl 
halide immediately proceeds. Vigorous shaking during the reaction (2 minutes) ensures even 
dispersal of the catalyst and uniform color of the products. A color chart created from known 
concentrations of the contaminant is used for comparison. Since the contaminant could be a 
complex mixture of various aromatics, knowledge about the composition of the contaminant 
is desirable. The colors must be read quickly because of the photochemical degradation of the 
products in sunlight. 

There are two ways to test soils. The easiest is direct extraction, which is more effective for 
older gasoline, diesel and other fuel oil contamination where the components are fairly insolu­
ble. The more time consuming method is washing; this method is more effective for fresh 
gasoline. 

The direct extraction method uses 5 g of soil and 10 ml of extraction reagent. The mixture is 
agitated vigorously for 5 minutes to effectively disaggregate the soil and extract the aromatic 
compounds. The reagent is then transferred to a test tube and mixed with the catalyst. 

The washing method requires 100 g of soil in a 500 ml mixture of flocculent salt and dis­
tilled water. The soil floc is shaken for 15-20 minutes and then transferred to a 1 liter Imhoff 
cone. Clarification takes about 30 minutes. The wash water is then tested like the water test 
described above. 

All of these tests are based on a 4.2 ml aliquot of the extraction phase. Since partitioning of 
the phase is somewhat variable, the volume of the extraction phase prior to the alkylation 
reaction must be measured. Failure to calibrate to the 4.2 ml standard may result in overstating 
the concentration by as much as 16 percent. Tests comparing Hanby's test to other methods 
(purge and trap GC, and UViVIS spectrophotometric reflectance) show colorimetry variation 
(± 20%) is mostly due to the amount of catalyst. 

One charming attribute of the test is that it can be performed backwards: that is, alkyl 
halides like trichloroethylene, freon, chloroform, methyl chloroform, chI oro propane and 
others can be tested using an aromatic extractant. It yields the same color results, but tends to 
have a number of negative interferences that limit its applicability. 

Contillued 011 Page 12 
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Technical Notes 
Continued from page 11 

Case History 
The Hanby test was used to monitor river water that had been 

contaminated by the collapse of an oil tank near Pittsburgh, PA on 
January 2, 1988. Approximately one million gallons of oil spilled in­
to the Monongahela River, a tributary of the Ohio River. Part of the 
remedial investigation involved a run up the Ohio River from 
Wheeling to identify the front of the spill. However, the Hrst sample 
at Wheeling showed the front had already passed. Further testing 
upstream showed the Hanby test tracked well with on-site readings 
from a fluorometer provided by the EPA (Table 1). 

The Hanby test has been used on most of the more recent major 
oil spills. In addition to the Ashland Chemical Company tank col­
lapse (above), it was used for the Galveston Bay spill near San Leon, 
Texas (July, 1990) where it revealed concentrations of dissolved oil 
10 to 20 times the toxic level for fish even in waters that looked 
relatively pristine. The Hanby test was also used at the Exxon 
Valdez spill in Alaska's Prince William Sound where it helped 
monitor the impact on nearby fish hatcheries. 

Conclusion 
The Bloom Test solves a number of problems facing exploration 

geochemists including cost, sensitivity, and a need for immediate in­
formation. These same needs now face those operating in en­
vironmental science. The cost of one Hanby test is about $27 com­
pared to $175 from a off-site laboratory. The test's sensitivity is 
highly suitable for confirming contamination, quantifying the con­
tamination level, determining the limits for soil excavation and 
measuring the progress of groundwater remediation. It is moderately 
suitable for tracing the source of contamination and determining the 

MULTI-ELEMENT GEOCHEMISTRY 
Data Processing - Map Plotting 

In conjunction with Prime Geochemical Methods Ltd., 
we offer services for the processing of your multi­
element data. Our in-house computer systems are 
optimized for the rapid turnaround of large volumes of 
data. Enhanced data presentation allows all analytical 
results to be viewed in map form, ensuring a cost­
effective and confident interpretation. 

• Forward your sample location map upon comple­
tion of the sampling program. Your basemaps are 
ready for immediate plotting upon completion 
of the analysis. 

• Interpretation and geochemical consulting are 
available from Dr. Stan Hoffman. 

• If your processing requirements are large, talk to 
us about computer software sales and training. 

Cambria Data Services Ltd. also markets and supports 
software for database, computer-aided map drafting and 
diamond drill logging applications. 

Contact: 

Paul J. McGuigan, PGeo., Consulting Geologist 
Michael Pond, Geologist-Programmer 
Bob Sandu, Programmer 

Cambria Data Services Ltd. 
1531 West Pender Street 
Vancouver, B.C, Canada V6G 2Tl 
Telephone (604) 682-5313 
FAX (604) 682-7354 
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placement of monitor wells. It may even find its way into explora­
tion for oil deposits. 

The Hanby test has become a recognized method by the EPA and 
is reported by the Agency's Office of Underground Storage Tanks in 
Field Measurements: Dependable Data When You Need It (June, 
1990). It describes Hanby's test and several other alternatives to 
fixed-facility laboratories, including interviews with users of the 
various techniques discussed. 

Materials for this report were provided by John Hanby, Hanby 
Analytical Laboratories, Inc., 4400 South Wayside, Suite 107, 
Houston, Texas 77087, USA. 

TABLE 1 

DIESEL FUEL IN OHIO RIVER WATER 
January 7, 1988 

OHIO RIVER FLUOROMETER HANBY TEST 
MILE POINT READING (PPM) 

89.0 4 0.10 
85.5 8 0.15 
85.5 9 0.15 
85.5 6 0.20 
85.0 8 0.20 
85.0 11 0.20 
84.5 6 0.20 
84.5 10-15 0.50 
84.5 10 0.20 
82.0 20 1.00 
81.0 25 1.00 
80.0 30 1.50 
79.0 33 2.50 
77.0 57 10.00 
76.0 43 8.00 
75.0 35 7.00 
74.0 48 5.00 
70.0 29 3.00 

S. Clark Smith 
MEG 
P.O. Box 18325 
Reno. NV 89511 
USA 

STUDENT PAPER PRIZE 

Association of Exploration Geochemists 
Student Paper Competition 1991-1992 

The Association of Exploration Geochemists will hold its seventh 
annual Student Paper Competition this year. Papers eligible for the 
competition must address an aspect of exploration geochemistry 
which should form a substantial part of the paper, represent 
research performed as a student, the student must be the principal 
author as attested to by an accompanying letter from the head of 
the student author's department, and be published in any refereed 
scientific journal within 5 years of the student's graduation with his 
last graduate-level degree. A nomination may be made by anyone 
familiar with the work of the student. Nominations must be accom­
panied by three copies of the paper. The deadline for receipt of the 
nominations is December 31, 1991. The award will be announced in 
February, 1992 and the prize will consist of a two-year membership 
in the Association of Exploration Geochemists with receipt of the 
Journal of Geochemical Exploration and EXPLORE. Please send the 
nominations and the current address of the nominee to: Dr. Jeffrey 
A. Jaacks, Westmont Gold, Inc., 4949 S. Syracuse St., Suite 4200, 
Denver. CO 80237. USA. 
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RockWare offers a wide variety of affordable soft­
ware for the earth sciences. Call or write for a free 
120 page catalog of PC and Macintosh programs 
including mapping, digitizing, log-plotting, terrain 
analysis, statistics, fracture analysis, etc. 

RockWare Incorporated 
4251 Kipling Street, Suite 595, Wheat Ridge, CO 80033 
PH (303) 423-5645 FAX (303) 423-6171 

Portions of this advertisement were produced 
within the RockWare program 
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CALL FOR PAPERS 

SME Regional Symposium (with AEG 
Participation) 

The North Pacific section of the Society for Mining, Metallurgy 
and Exploration, Inc. (SME) is sponsoring a three day regional sym­
posium April 8 - 10, 1992 in Bellevue, Washington, assisted by the 
Association of Exploration Geochemists (AEG). The symposium 
will include open sessions for presentation of papers of topical ex­
ploration interest in geology, geochemistry, and geophysics. The 
AEG will participate in three half day sessions, focusing on the 
practicality of modern methods of multielement analysis, recent 
developments in drainage geochemistry, and the relationship be­
tween exploration and environmental geochemistry. The economic 
geology sessions will emphasize recent exploration case histories. 

A general call for papers is issued, with abstracts of up to 500 
words to be submitted to each program chairman. For more infor­
mation authors should contact the appropriate chairman . 

Session: Modern methods of multielement analysis 
Dr. Gwendy E.M. Hall 
Head, Analytical Methods Development 
Geological Survey of Canada 
Room 702, 601 Booth Street 
Ottawa, ON, KIA OE8 
Canada 
TEL: (613) 995-4521 
FAX: (613) 996·9990 

Session: Recent developments in drainage geochemistry 
Dr. W.K. Fletcher 
Department of Geological Sciences 
University of British Columbia 
Vancouver, BC, V6T 2B4 
Canada 
TEL: (604) 228-2392 
FAX: (604) 228-6088 

Session: The relationship between exploration and the environment 
Dr. Donald D. Runnells 
Department of Geological Sciences 
University of Colorado 
Boulder, CO 80309·0250 
USA 
TEL: (303) 492-8141 
FAX: (303) 492-2606 

The symposium will be accompanied by short courses prior to the 
convention and field trips after the convention. For more informa­
tion on the many more sessions to be held at this symposium, 
please contact: 

Grant Newport 
c/o Weyerhaeuser Company 
PC2-31 
Tacoma, WA 98477 
USA 
TEL: (206) 924-2567 
FAX: (206) 924-3862 

Prospectors and Developers Association 
of Canada 

The Prospectors and Developers Association of Canada invites 
papers for presentation at a special open session to be held during 
the 1992 annual PDAC convention. Abstracts of no m9re than 200 

Continued on Page 15 
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Call For Papers 
Continued from Page 14 

words on any aspect of mineral exploration and/or development 
should be submitted for consideration by November 1, 1991. 

Authors whose abstracts are accepted by the committee will be re­
quired to submit an extended six-page abstract for publication by 
January 17, 1992. The authors will also be asked to make a 20 
minute presentation at a session to be held on Tuesday, March 31, 
1992. This session is designed to provide an opportunity for in­
dividuals in the mineral industry to report on technical matters and 
will run parallel to the main convention technical session. Papers 
should be submitted in triplicate to: 

Dr. W.E. Urquhart 
Chairman, Convention 92 Technical Program 
Prospectors and Developers Association of Canada 
74 Victoria Street 
Suite 1002 
Toronto, ON, MSC 2AS 
Canada 

Symposium on International 
Geochemical Mapping 
and 

Integrated Methods in Exploration & 
Discovery 

See advertisements in this volume for abstract deadlines and other 

details. 

SPECIAL NOTES 

PROBPLOT 

Purchasers of PROBPIOT may have experienced delays in receipt 
of the program disks. Our production problems have been rectified. 
New orders and unsatisfied complaints should be addressed to the 
Vancouver business addresses. 

Journal of Geochemical Exploration 
Special Offer 

Elsevier has made available all back issues of the Journal of 
Geochemical Exploration currently in print (or reprinted) to AEG 
members at a price of $50/volume for individuals or $lOO/volume 
for corporate members. The following table lists volume numbers 
available, along with an indication of the contents of special 
volumes. Note that entire volumes must be ordered (i.e. no in­
dividual numbers are available for sale). 

Send orders to, AEG JOURNAL OF 
GEOCHEMICAL EXPLORATION 
Special Offer. 
PO Box 48270 
Bentall Centre 
Vancouver, Be, V7X lAl 
Canada 
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Vol. Number Year Description of Special Numbers Amount* 

1 1-2 1972 
2 1-' 1973 No.4 Geochemical Exploration in 

Australia 
3 1-' 1974 

• 1-' 1975 No.1 Conceptual Models in 
Exploration Geochemistry-Canada 

5 1-3 1976 No.3 Conceptual Models in 
Exploration Geochemistry - Norden 
and east Greenland 

6 1-3 1976 No.1 Exploration Geochemistry 
in the Appalachains 

7 1-3 1977 No.2 Application of Geochemistry 
to the Search for Crude Oil and 
Natural Gas 

8 1-3 1977 Nos.1 & 2 Geochemical Exploration 
6th IGES, Sydney, Australia-1976 

9 1-3 1978 No.2 Conceptual models in 
Exploration Geochemistry - Basin 
and Range Province of West USA 
and Northern Mexico 

10 1-3 1978 
11 1-3 1979 
12 1-3 1980 Nos.2 & 3 Conceptual Models in 

Exploration Geochemistry -
Australia 

13 1-3 1980 Nos.2 & 3 Geochemical Exploration 
for Uranium 

14 1-3 1981 
15 1-3 1981 Out of Print 
16 1-3 1982 
17 1-3 1982 
18 1-3 1983 
19 1-3 1983 Nos.1-3 Geochemical Exploration 

1982, 9th IGES, Saskatoon, Canada 
20 1-3 1984 
21 1-3 1984 Nos.1-3 Geochemical Exploration 

1983, 10th IGES, Espoo, Finland 
22 1-3 1984 Nos.1-3 Geochemical Exploration in 

Arid and Deeply Weathered Terrains 
23 1-3 1985 
24 1-3 1985 
25 1-3 1986 Nos.1 & 2 Exploration for Ore 

Deposits of the North American 
Cordillera 

26 1-3 1986 
27 1-3 1987 
28 1-3 1987 Nos.1-3 Geochemical Exploration 

1985 (part 1) 11th IGES, Toronto, 
Canada 

29 1-3 1987 Nos.1-3 Geochemical Exploration 
1985 (part 2) 11th IGES, Toronto, 
Canada 

30 1-3 1988 
31 1-3 1989 
32 1-3 1989 Nos.1-3 Geochemical Exploration 

1987, 12th IGES, Orleans, France 
33 1-3 1989 Nos.1-3 Geochemical Exploration 

in China 
34 1-3 1989 No.1 Exploration Geochemistry in 

Southern Africa 
35 1-3 1990 Nos.1-3 Epithermal Gold 

Mineralization of the Circum-
Pacific; Geology, Geochemistry, 
Origin and Exploration, I 

36 1-3 1990 Nos.1-3 Epithermal Gold 
Mineralization of the Circum-
Pacific; Geology, Geochemistry, 
Origin and Exploration, II 

TOTAL 

* U.S. $50.00/volume individual 
U.S. $100/volume corporate 

Cont.inued on Page 16 
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Special Notes 
Continued from page 15 

Soils of the World 

Elsevier has produced an excellent colour chart of Soils of the 
World approximately 95 em X 135 em in size. Soil nomenclature of 
the type used in the United States, Canada, England and Wales, 
France, Federal Republic of Germany, and Australia are super­
imposed on each profile which are of remarkably high quality. List 
price for this item is U.S. $28. It would be a valuable addition to the 
library of any geochemist or explorationist involved in soil survey­
ing. A special price has been negotiated on behalf of AEG members 
- $22 post paid (surface mail). Use the order form below to request 
your copy. 

Members _____ copies @ $22.00US each _____ _ 
Non-members copies @ $28.00U5 each ______ _ 

Send orders to, AEG SOIL CHART SPECIAL OFFER 
PO Box 48270 
Bentall Centre 
Vancouver, BC, V7X 1A1 
Canada 

FIELD TRIP REPORT 

Gold/Silver Deposits of Chile - An 
AEG/SEG Field Conference 

The Association of Exploration Geochemists and the Society of 
Economic Geologists jointly sponsored a field conference on the 
gold/silver deposits of Chile from April 13-24, 1991. The field trip 
was led by Richard Sillitoe, consultant, London, England and Fran­
cisco Camus, exploration manager for CODELCO, Santiago, Chile 
assisted by Nicolas Saric, exploration manager, Society Minera 
Pudahel Ltcla., Toms Vila, exploration manager, Minera Anglo 
American Chile Ltcla., Harold F. Bonham Jr. Nevada Bureau of 
Mines and Geology, and Larry J. Garside, Nevada Bureau of Mines 
and Geology, The trip commenced on the evening of April 12 at the 
Miami International Airport for an overnight flight to Santiago, 
Chile. The field conference was fully subscribed at 35 participants 
and 5 trip leaders. The participants were truly an international 
group with representation from Australia, Canada, France, 
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Fast turnaround, quality service, competitive prices 
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AEGISEG Chile Field Trip participants at Santa Cecilia field camp 
of Minera Anglo American Chile. 

Ireland, South Africa, Italy, Great Britain, and the United States. 
The group assembled on Sunday evening at the offices of the 
Chilean Geological Survey for a talk on the Geological Evolution of 
Chile by Dr. Constantino Mpodozis, chief regional geologist. 

On Monday, April 15 the group visited the EI Bronce mine of 
Compania Minera El Bronce, a major producer of gold and silver, in 
the foothills of the Andes north of Santiago. El Bronce is a low­
sulfidation, epithermal vein system of Cretaceous age, related to a 
deeply eroded ash-flow tuff caldera. After an underground tour of 
the main veins, the group proceeded to La Serena. 

On Tuesday, April 16, a visit was made to the Andacollo district, 
where gold ~bearing mantos in Cretaceous volcanic rocks occur 
marginal to, and genetically related to, a porphyry Cu~Mo~Au stock. 
The gold deposits are currently being developed by Dayton 
Developments Corp. In the evening, a talk on the El Indio gold 
deposit was given by Raymond Jannas, chief of exploration at El 
Indio. April 17 was devoted to travelling from La Serena to EI 
Salvador. April 18 was devoted to an examination of the El Hueso 
gold mine operated by Homestake. El Hueso is a high-sulfidation 
gold deposit which is located marginal to the Potrerillos porphyry 
copper deposit at elevations above 4,000 meters. A brief visit to the 
old glory hole of the Potrerillos porphyry copper deposit was made 
in the late afternoon. The participants were impressed with the 
spatial and probable genetic links between the porphyry and the El 
Hueso deposit. 

On April 19 the field party departed El Salvador en route to the 
La Coipa silver-gold mine. La Coipa is a high-sulfidation silver-gold 
deposit hosted by Triassic sedimentary rocks and Miocene dacitic 
volcanic rocks. It occurs in an extensive belt of argillic and advanced 
argillic alteration. The mine is operated by Minera Mantos de Oro. 
The ore bodies occur at elevations ranging from 3800 to 4000 
meters. 

On April 20 the group departed for visits to the Marte and Lobo 
porphyry gold deposits in the Maricunga belt. The Marte deposit is 
late Miocene in age and occurs in the core of a dissected 
stratovolcano. The mine is operated by Minera Tres Cruces, a con­
sortium representing Anglo~American, Cominco Resources and 
Chemical Bank. The Marte open pit is located at 4100 to 4200 
meters above sea level. The composite diorite porphyry stock, ex~ 
posed in the open pit, is cut by a multidirectional quartz stockwork 
which contains the bulk of the gold mineralization. Alteration 
presently exposed in the pit is intermediate argillic in character and 
is immediately overlain by a zone of advanced argillic alteration 
developed in the andesite wall rocks of the deposit. In the late after~ 
noon the group proceeded to the Lobo porphyry gold property, 
where they examined representative diamond drill core from the 

Contilwed on Pa.ge 17 
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Field Trip Report 
Continued from Page 16 

deposit. Alteration and mineralization at Lobo are similar t6 Marte, but 
Lobo is somewhat more deeply eroded than Marte. The field group then 
proceeded to Anglo American's field camp at Santa Cecilia. 

On April 21 the group departed for the Alderbaran prospect. The 
final climb up exploration roads to an elevation of 5000 meters above 
sea level proved to be too much for one of the vans so it was necessary 
to ferry part of the group to the ridge crest. From there, most of the 
group enjoyed a bracing hike in a stiff breeze to the top of the Aldebaran 
system, at an elevation of 5100 meters. Aldebaran provides a excellent 
opportunity for an overview of a nearly intact system, from near the 
original paleosurface of the stratovolcano, with sulfur and mercury 
mineralization associated with acid leaching, downward through an 
epithermal high-sulfidation vein system into a copper-gold porphyry 
deposit, all in a vertical distance of 1000 meters. 

It is certain that our Chilean hosts, in particular Francisco Camus, 
Nicolas Saric, and Toms Vila made our field trip a most enjoyable and 
rewarding experience through their long hours of hard work in prepara­
tion for the trip and in the superb hospitality afforded the participants 
all along the way. A special vote of thanks is also owed to Dick Sillitoe, 
who was the initial catalyst for the idea of a Chilean field conference 
and who spent much time and effort working with his Chilean col­
leagues in planning the trip and making it a reality. Thanks are also 
owed to all of the Chilean mine geologists, too numerous to mention 
here, who gave of their time and imparted their knowledge of the 
deposits to us at the various properties. 

Harold f. Bonham Jr. 
Research Geologist 
Nevada Bureau of Mines and Geology 
University of Nevada, Reno 
Reno, NV 89557-0088 
USA 

PEARL HARBOR FILE 

In EXPLORE Number 72, a portion of a soil survey for Zn was 
presented, along with the location of the massive sulphide lens 
discovered as a consequence of followup. How was or could the 
bedrock source(s) of mineralization be predicted without additional 
sampling? 

Firstly, reference could be made to field notes collected at time of 
sampling which would have indicated overburden genesis to be 
alluvium beside a creek channel way. Note the creek valley is not 
substantial and the government 1:50,000 scale topographic map 
does not show the creek or the valley. You had to be in the field to 
recognize drainage conditions. No field notes? Historical drilling/ 
trenching describes what happens in the absence of field notes! 

A second approach (not tried here) should prove successful; that 
of employing a terrain analysis (EXPLORE Number 65, pp. 14-16). 
A terrain analysis could be conducted using air photographs, which 
would allow recognition of drainage features and alluvial deposits 
not apparent on government 1:50,000 scale maps. Creeks, bogs, 
alluvium, and other overburden types would be immediately ap­
parent and could be factored into the geochemical interpretation. 
With this information at hand, geochemical interpretation would 
point to a bedrock metal source near the western end of the 
anomaly. 

Stan Hoffman 
1531 West Pender Street 
Vancouver, Be, V6G 2T1 
Canada 
TEL (604) 684-0069 
FAX (604) 682-7354 
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JOURNAL OF 
GEOCHEMICAL EXPLORATION 

During the past year there have been discussions about broaden­
ing the scope of both the AEG (see report this issue of the Ad Hoc 
Committee) and the Journal of Geochemical Exploration. In the case 
of the latter, this has involved the AEG Council, the Editorial Board, 
and Elsevier. The results of these deliberations are summarized in an 
editorial for an upcoming issue of the JGE and which is reproduced 
below. 

OGE) Editorial 
This issue marks a change in the Scope of the Journal of 

Geochemical Exploration, which is carried on the back cover of each 
issue. This has been revised as follows: 

The Journal of Geochemical Exploration covers all aspects of the 
application of geochemistry to the exploration and study of mineral 
resources, and related fields, including the geochemistry of the en­
vironment. Topics include: the description and evaluation of new or 
improved methods of geochemical exploration; sampling and 
analytical techniques and methods of interpretation; geochemical 
distributions in and around minterized environments; and processes 
of geochemical dispersion in rocks, soils, vegetation, water and the 
atmosphere. Papers that seek to integrate geochemical, geological, 
and geophysical methods of exploration are particularly welcome. 
Given the many links between exploration and environmental 
geochemistry, the journal encourages the exchange of concepts and 
data; in particular, to develop mineral resources while protecting the 
environment. 

There are two important changes. The first is the inclusion of en­
vironmental geochemistry as a major topic. Environmental 
geochemistry is in rapid growth, in response to public demand for 
the protection of the Earth. For many environmental studies, 
methods of sampling, analysis and interpretation are essentially 
similar to that uses by exploration geochemists. Investigations of 
nuclear waste disposal are a variation on the broad geochemical 
problem of the dispersion of elements out from a point source. An 
increasing proportion of exploration geochemists are now working 
wholly or in part on environmental problems. One of the most ob­
vious links between environmental and exploration geochemistry is 
that they share the same methods of analysis. More attention will 
be given to geochemical analysis within our pages, starting with a 
special issue planned for 1992. 

The second change is that the journal will be giving greater em­
phasis to the integration of geochemical, geological and geophysical 

Continued on Page 18 
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Journal of Geochemical Exploration 
Continued from page 17 

methods in the search for minerals. As exploration becomes more 
demanding, the need for a holistic approach becomes more 
necessary, as does the exchange of ideas between the different 
specialists. In part, this change reflects the very favorable reception 
of readers to a past special issue which compared the geological, 
geochemical and geophysical characteristics of gold deposits around 
the Pacific. 

This broadening in scope of the journal will require the 
strengthening of the editorial board to inclU,de expertise in these new 
areas. A technical change is that we are now requesting authors to 
provide the final copy of their manuscript on floppy disc. This will, 
hopefully, speed publication of papers, and reduce the errors that in­
evitably occur during typesetting. 
Eion Cameron 
Editor-in-Chief, IGE 
Geological Survey of Canada 
601 Booth St. 
Ottawa, ON, KIA OEB 
Canada 

Following is the list of titles contained in the next two issues of 
the Journal of Geochemical Exploration to be published. 

Volume 41, No.3 

Transport of magnetite and gold in Harris Creek, British Columbia, and 
implications for exploration. WK. Fletcher and]. Wolcott 

Biogeochemical prospecting for gold-bearing quartz veins of the Pied­
mont, Great Falls, MaI)'land. F.R. Siegel, J.A.N. Barrows, and E.M. 
Barrows 

Comparison of analytical results for gold in vegetation with and without 
high-temperature ashing. G.E.M. Han A.M. Rencz and A.I. 
Maclaurin 

Gold-bearing iron duricrust in Central Brazil. S.M.B. de Oliveira and 
E.G. Campos 

An assessment of least median of squares regression in exploration 
geochemistry.C.Y. Chork 

The analysis of termite hills to locate uranium mineralization in the 
Karoo Basin of South Africa. J.P. Le Roux and B.B. Hambleton-fanes 

An analytical method for hydrogeochemical surveys: inductively 
coupled plasma-atomic emission spectrometI)' after using enrichment 
coprecipitation with cobalt and ammonium pyrrolidine dithiocar­
bamate. D.M. Hopkins 

GeochemistI)' and exploration criteria for epithermal cinnabar and stib­
nite vein deposits in the Kuskokwim River region, southwestern 
Alaska. J.E. Gray, R.f. Goldfarb, D.E. Detra, and K.E. Slaughter 

Book reviews 
Geochemical Methods of Prospecting for Non-Metallic Minerals, by IL 

Komov, A.M. Lukashev, and A.V Koplus - A.W Rose 
Exploration Geochemical Data Analysis with the IBM Pc' by C.S. Koch 

Jr. - J.A. Sturdevant 

Geologic Software 
Rt. 10 Box 65 
Spokane, WA 
99206 USA 

Public Domain & Shareware 
software for the Minerals 
Industry. Free catalog. 
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Volume 42, No.1 
Special Issue on Fluid Inclusion Gas Analyses in Mineral Exploration 

Introduction Stephen E. Kesler 
Fluid Inclusion Volatiles as an Exploration Guide to Black Shale Hosted 

Gold Deposits, Dolgellau Gold Belt, North Wales, U.K. T.f. 
Shepherd, S.H. Bottrell and M.P. Miller 

Fluid Inclusion Gas Geochemistry as a Potential Minerals Exploration 
Tool: Case Studies from Creede, CO, Jerritt Canyon, NV, Coeur 
d}l.lene district, ID and MT, Alaska Juneau Gold Belt, AK and mid­
continent MVTs. G.P. Landis and A.H. Hofstra 

Geology and Geochemical Analysis of Mineralizing Fluids at the St. 
Cloud and U.S. Treasury Mines, Chloride Mining District, New 
Mexico, D.I. Norman, R.W Harrison, and C Behr Andres 

Application of Gas Analysis of Jasperoid Inclusion Fluids to Exploration 
for Micron Gold Deposits. J.R. Craney, S.H Kesler, and H.D fanes 

Fluid Inclusion Gas Composition of Some Mineral Deposits and a 
Geothermal Area. Sukune Takenouchi 

Use of Fluid Inclusion Gas Surveys for the Assessment of Lode Deposits 
(With Reference to Gold and Tungsten Deposits). F.A. Letnikovand 
A.V. Narseev 

Decrepitation in Gold Exploration. A Case HistoI)' from the Cotan Pros­
pect, N.T., Australia. K. Burlinson 

Multichannel Micro-raman Spectroscopy of Fluid Inclusion Gases in 
Mineral Exploration. R.WI Wilkins 

Fluid Inclusion Volatile Analysis by Heated Crushing, On-line Gas 
Chromatography: Applications to Archean Fluids. CJ. Bray, EIC 
Spooner, and A.V Thomas 

Fluid Inclusion Gas Analysis of Hydrothermal Vein Molybdenum 
Deposits Associated with the Drammen Granite in the Permian Oslo 
Rift, Norway. 1.F. Walder, D.l. Norman and IV Segalstad 

Application of fluid inclusions in Mineral exploration. Kun fa Moon 

Is a good start really 
that important? 

You tell me. 
How tough is 
the competition? 
How many races 
are there to run? 

Next time you get into the blocks. CALL 
US FIRST. We've run this race before. 

* mapping * digitizing 
* scanning * conversion 
* AutoCAD * Arclnio 
* aerial photography 

IE UP" CompuSyst Inc. 
(303) . 741 . 1586 
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RECENT PAPERS 

This list comprises titles that have appeared in major publications 
since the compilation in EXPLORE Number 72. 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 (GCS Paper) and Open File Report (GCS OFR); 
Bulletin of the Canadian Institute of Mining and Metallurgy (elM 
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 1. Graham Closs, Depart­
ment of Geology and Geological Engineering, Colorado School of 
Mines, Golden, Colorado 80401, Chairman AEC Bibliography 
Committee. Please send new references to Dr. Closs, not to 
EXPLORE. 

Anderson, G.M. 1991. Organic Maturation and ore precipitation in 
southeast Missouri. EG 86 (5): 909·926. 

Anon. 1991. Nuclear Techniques in the Exploration and Exploita­
tion of Energy and Mineral Resources. IAEA. Proe. V. UNIPUB. 
627p. 

Anon. 1991. A guide for reporting exploration information, 
resources and reserves. Min. Eng. 43(4): 379-384. 

Ansdell, K.M. and Kyser, T.K. 1991. The geochemistry and fluid 
history of the Proterozoic Laurel Lake Au-Ag deposit, Flin Flon 
greenstone belt. Can. J. Earth Sci. 28 (2): 155-171. 
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Barsukov, v.L., Baranov, E.N., Volosov, A.G. and Grinenko, V.A. 
1991. Means of developing and improving the principles of the 
geochemical methods of predicting concealed mineralization. 
Geochem. Intern. 28(5): HO. 

Bird, D.K., Brooks, e.K., Gannicott, R.A. and Turner, P.A. 1991. A 
gold-bearing horizon in the Skaergaard Intrusion, East Greenland. 
EG 86(5): 1083-1092. 

Boyle, RW. et al. (Eds.) 1990. Sediment-Hosted Stratiformed Cop­
per Deposits. GeoI. Assoc., Can. Spec. V. 36. 710 p. 

Bushnell, S.E. 1991. Polymetallic epithermal fissure vein mineraliza­
tion, Topia, Durango, Mexico: Part II. Silver mineral chemistry and 
high-resolution patterns of chemical zoning in veins - A discussion. 
EG 86(4): 900-902. 

Campbell, J.D. 1990. Hidden Gold: The Central Norseman Story: 
An Account of Structural Geology Studies and Ore-Search at 
Norsemen, Western Australia. Australasian IMM Monograph series, 
No. 16, Proe. 16. 2 V. 67 p, 

Chyi, L.L. and Chous, e.L. 1990. Recent Advances in Coal 
Geochemistry. Geol. Soe. Am. Sp. Paper 248. 99 p. 

Closs, L.G. 1991. Geochemistry - 1990 Annual Review, Min. Eng. 
43(5): 492-493. 

Commeau, J. and Valentine, P.e. 1991. A method for the concentra­
tion of fine-grained rutile (Ti02) from sediment and sedimentary 
rock by chemical leaching. EG 86(4): 878-882. 

Continued on Page 20 

Environmental Geochemistry in 

Northern Europe 

Environmental Geochemistry in Northern Europe, Rovaniemi, Finland, October 17 - 19, 1989 

Proceedings of the First Symposium on Environmental Geochemistry in Northern Europe have been 
published as Geological Survey of Fiuland. Special Paper 9, ed. by Eelis Pulkkinen, 321 pages, 269 
figures and 48 tables, 199 L 
Price 260 Finnish marks + postage. 

* Geosciences in environmental research 
* Parent soil, soil formation and acidification 
* Acidification and pollution in waters 
* Natural and anthropogenic effects of atmosphere and soil on plants 
* Geochemistry of soil and plants and the effect on human health 
* Research methods and special techniques in environmental geochemistry 

The publication can be ordered by phone +358-0-4693 452 IRiitta Wasenius, telefax +358-0-462 205 or 
by mail: Geological Survey of Finland, Publication Sales, Betonimiehenkuja 4, SF-02150 Espoo, Finland, 
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Recent Papers 
Continued from Page 19 

Domenico, P.A. and Schwartz, EN. 1990. Physical and Chemical 
Hydrogeology. Wiley. 824 p. 

Eby, G.N. 1990. The A-type granitoids: A review of their occurrence 
and geochemical characteristics and speculations on their 
petrogenesis. Lithos 26(1/2), 115-134. 

Eliopoulos, D.C. and Economou-Eliopoulos, M. 1991. Platinum­
group element and gold contents in the Skouries porphyry copper 
deposit, Chalkidiki Peninsula, Northern Greece. EG 86(4): 740-749. 

Elliott-Meadows, S.R. and Appleyard, E.C. 1991. The alteration 
geochemistry and petrology of the Lar Cu-Zn Deposit, Lynn Lake 
Area, Manitoba, Canada. EG 86(3), 486-505. 

Fa, H. et al. 1990. Evidence for exhalative origin of the Dachang tin­
polymetallic sulfide deposits - their geological and geochemical 
characteristics. Min. Deposits 9(4): 322-330. 

Fedikow, M.A.F., Parbery, 0. and Ferreira, K.J. 1991. Geochemical 
target selection along the Agassiz Metallotect utilizing stepwise 
discriminant function analysis. EG 86(3): 588-599. 

Foster, R.P. (Ed.) Gold Metallogeny and Exploration. Blackie Pub. 
Grp. 432 p. 

Francois-Bongarcon, D. 1991. Geostatistical determination of sample 
variances in the sampling of broken gold ores. CIM Bull. 84(950): 
46-57. 

Geyh, M.A. and Schleicher, H. 1990. Absolute Age Determination: 
Physical and Chemical Dating Methods and Their Application. 
Springer-Verlag. 503 p. 

Guha, J., Huan-Zhang, L., Dube, B. Robert, E, and Gagnon, M. 
1991. Fluid characteristics of vein and altered wallrock in Archean 
mesothermal gold deposits. EG. 86(3), 667-684. 

Hanna, W.E 1990. Geologic Applications of Modern Aeromagnetic 
Surveys. USGS Bull. 1924. 106 p. 

Huston. D.L. and Theobald, P.K. 1990. The Nature and Possible 
Significance of the Batamote Copper-Bismuth-Silver Anomaly, Pima 
County, Arizona. USGS Bull. 1907. 19 p. 

Hutchinson, KW. and Grauch, R.I. (Eds.) 1991. Mineral Deposits: 
Historical Perspectives of Genetic Concepts and Case Histories. EG 
Mono. 8. 359 p. 

Jewell, P.W. and Stallard, R.F. 1991. Geochemistry and paleo­
ceanographic setting of central Nevada bedded barites. J. GeoI. 
99(2), 151-170. 
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Kogarko, L.N. 1990. Ore-fonning potential of alkaline magmas. 
Lithos. 26(1/2), 167-176. 

Korobova, Y.M. and Khitrov, L.M. 1991. Proceedings of the All­
Union Conference in Suzdal on Landscape Geochemistry of Cher­
noby!. Radionuclide Migration. Geochem. Intern. 28(5): 131-134. 

Lentz, 0. 1991. Radioelement distribution of U, Th, Mo, and rare­
earth-element pegmatites, skarns, and veins in a portion of the 
Grenville Province, Ontario and Quebec. Can. J. Earth Sci. 28(1): 
1-12. 

Lottermoser, B.G. 1991. Trace element composition of exhalites 
associated with the Broken Hill sulfide deposit, Australia. EG. 86(4): 
870-877. 

Loucks, R.R. and Petersen, U. 1988. Polymetallic epithermal fissure 
vein mineralization, Topia, Durango, Mexico: Part II. Silver mineral 
chemistry and high resolution patterns of chemical zoning in veins. 
EG 83(8), 1529-1559. 

Loucks, R.R 1991. Polymetallic epithermal fissure vein mineraliza­
tion, Topia, Durango, Mexico: Part II. Silver mineral chemistry and 
high resolution patterns of chemical zoning in veins - A reply. EG 
86(5), 1120-1129. 

Love, D.A. and Roberts, RG. 1991. The geology and geochemistry 
of gold mineralization and associated alteration at the Rundle Gold 
Deposit, Abitibi Subprovince, Ontario. EG 86(3): 644-666. 

MacLean, W.H. and Hoy, 1.0. 1991. Geochemistry of hydrother­
mally altered rocks at the Horne Mine, Noranda, Quebec. EG 86(3): 
506-528. 

Maracoux, E., Lescuyer, J.1. and Milesi, J.P. 1990. Geochimie 
isotopique du plomb du gisement de Chessy et des mineralisations 
volcanosedimentaries de la serie de la Brevenne (Massif central fran­
cais): Implications metallogeniques et consequences pour l'explora­
tion. Chronique de la Recherche Miniere. No. 501: 3-12. 

McIlreath, I.A. and Morrow, D.W. ,(Eds.) 1990. Diagenesis. Geo­
science Can. Reprint Series 4. 338 p. 

Middlemost, E.A.K. 1991. Towards a comprehensive classification 
of igneous rocks and magmas. Earth-Sci. Rev. 31(2): 73-87. 

Miller, D.J., Loucks, R.R. and Ashrat, M. 1991. Platinum-group ele­
ment mineralization in the Jijal Layered Ultramafic-Mafic Complex, 
Pakistani Himalayas. EG 86(5), 1093-1102. 

Moritz, R.P. and Crocket, J.H. 1991. Hydrothermal wall-rock altera­
tion and formation of the gold-bearing quartz-fuchsite vein at the 
Dome Mine, Timmins area, Ontario, Canada. EG 86(3): 620-643. 

Mueller, A.G. 1991. The Savage Lode magnesian skarn in the 
Marvel Loch gold-silver mine, Southern Cross greenstone belt, 
Western Australia. Part 1: Structural setting, petrography and 
geochemistry. Can. J. Earth. Sci. 28(5), 659-685. 

Continued on Page 21 
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Recent Papers 
Continued from Page 20 

Mulja, T. and Mitchell, R.H. 1991. The Geordie Lake Intrusion, 
Coldwell Complex, Ontario: A palladium - and tellurium-rich 
disseminated sulfide occurrence derived from an evolved tholeiitic 
magma. EG 86(5), 1050-1069. 

Mutschler, F.E, Mooney, T.e. and Johnson, D.c. 1991. Precious 
metal deposits related to alkaline igneous rocks - A space-time trip 
through the Cordillera. Min. Eng. 43(3), 304-309. 

Newberry, R.J., Einaudi, M.T. and Eastman, H.s. 1991. Zoning and 
genesis of the Darwin Pb-Zn-Ag Skarn Deposit, California: A 
reinterpretation based on new data. EG 86(5): 960-982. 

Neybergh, H" Moureau, 2./ Gerard, E, Verraes, G., and Sulten, E. 
1991. Utilization des concentrations de Bacillus cereus dans les sols 
camme technique prospection des gites auriferes. Chronique de la 
Recherche Minere. No. 520: 37-45. 

Niu, Yaoling and Lesher, CM. 1991. Hydrothermal alteration of 
mafic metavolcanic rocks and genesis of Fe-Zn-Cu sulfide deposits, 
Stone Hill District, Alabama. EG 86(5), 983-1001. 

Pan. G. and Harris, D.P. 1991. A new multidimensional scaling 
technique based upon associations of triple objects -Pijk and its ap­
plication to geochemical data. Math. Geol. 23(6), 861-886. 

Richards, J.P., McCulloch, M.T., Chappell, B.w. and Kerrich, R. 
1991. Sources of metals in the Porgera gold deposit, Papua New 
Guinea: Evidence from alteration, isotope and noble metal 
geochemistry. GCA 55(2),565. 

Saunders, CM. and Tuach, J. 1991. Potassic and sodic alteration ac­
companying gold mineralization in the Rattling Brook Deposit, 
Western White Bay, Newfoundland Appalachians. EG 86(3): 
555-569. 

Shawe, D.R. and Ashley, R.P. (Eds.) 1989. Geology and Resources of 
Gold in the United States. USGS Bull. 1857 (Bull. 1957-B United 
States Terranes. Pt. 1, Bull. 1857-C: Gold-Bearing Polymetallic Veins 
and Replacement Deposits. Pt. 1, Bull. 1857-D: Gold Deposits in 
Metamorphic Rocks. Pt. 1 and Bull. 1857-E, Gold in Porphyry Cop­
per Systems). 

Sketchley, nA. and Sinclair, A.J. 1991. Carbonate alteration in 
basalt, Total Erickson Gold Mine, Cassiar, Northern British Colum­
bia, Canada. EG 87(3), 570-587. 

Sun, S.S., Wallace, D.A., Hoatson, D.M., Glikson, A.Y. and Keays, 
R.R. 1981. Use of geochemistry as a guide to platinum group ele­
ment potential of mafic-ultramafic rocks: Examples from the west 
Pilbara block and Halls Creek nobile zone, Western Australia. 
Precambrian Res. 50(112): 1-. 

Taner, M.P. and Trudel, P. 1991. Gold distribution in the Val-d'Or 
Formation and a model for the formation of the Lamaque-Sigma 
Mines, Val-d'Or, Quebec. Can. J. Earth Sci. 28(5), 706-720. 

Theodore, T.G., Orris, G.J., Hammerstrom, J.M. and Bliss, J.n 
1991. Gold-Bearing Skarns. USGS Bull. 1930. 61 p. 

Thode, H.G., Ding, T. and Crocket, J.H. 1991. Sulphur-isotope and 
elemental geochemistry studies of the Hemlo gold mineralization, 
Ontario: sources of sulphur and implications for the mineralization 
process. Can. J. Earth Sci. 28(1): 13-25. 
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Yeats, P.A. and Loring, D.H. 1991. Dissolved and particulate metal 
distributions in the St. Lawrence estuary. Can. J. Earth. Sci. 28(5): 
729-742. 

1~;~'1Zt!~~_~~!ni:&.1 
Denver Area Geochemical Exploration 
Discussion Group 

The 1991-92 program for the Denver area geochemical discussion 
group has been established and is provided below. All interested 
parties are encouraged to attend. 

October 15, 1991 
AL HOFSTRA, U.S. Geological Survey 

Genetic Models for the Sediment-Hosted Gold Deposits in the 
J erritt Canyon District 

November 19, 1991 
WILLIS ALDERMAN, A.P.G.E. 

Stress Sage Anomaly over the Patrick Draw Field - Is it 
there? 

December 171 1991 
JEFF JAACKS, Westmont Gold Inc. 

Using Pyrolysis Mass Spectrometry for Mineral Exploration 

January 21, 1992 
STEVE SMITH AND DAVE DETRA, U.S. Geological Survey 

Update on Element Dispersion in Alluvium Covering Gold 
Deposits on the Getchell Trend 

Continued on Page 28 

IMAGE PROCESSING 

At last, an affordable alternative to image processing 
systems costing thousands of dollars. 

IMP ACT by TAR DIS Systems: 
over 90 integrated programs for only $225.00. 

• image enhancement 
• image restoration 
• object segmentation 
• pattern recognition 
• math and Boolean functions 
• editable mask filters 
• 1 and 2-D FFT and filters 
• fractional dimensions 
• full color mapping 
• 2- to 3-D rendering 
• ASCII/bin import/export 

Price: $225.00 plus 4.50 S&H. Runs on any PC/XT/AT 
with color monitor and Dos 2.1 or later. 

TARDIS Systems, 
P.O. Box 9865, Reno, NV 89507. (702) 674-6500. 

Demo and brochure, $10.00. 
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*SPECIAL BOOKS OFFER 1991* 
The following books, published by Elsevier Science Publishers, are available from the AEG on a post-paid basis. 

Members are entitled to a 40% reduction on the normal price. 
Note that lower prices are available for some of these books under special offers described on pages 15 and 26. 

Author/Title Non-member Member 

Bardossy, G., Lateritic Bauxites 
Bardossy, G., Karst Bauxites 
B jJilrkland, A.J., Geochemical Exploration 1983 
Boyle, R.W., Geochemical Prospecting from Thorium and Uranium Deposits 
Buchanan, D.L., Platinum-Group Element Exploration 
Das, H.A., Radioanalysis in Geochemistry 
David, M., Handbook of Applied Advanced Geostatistical Ore Reserve Estimation 
David, M., Geostatistical Ore Reserve Estimation 
Davy, R., Geochemical Exploration in Arid and Deeply Weathered Environments 
De Kun, N., Mineral Economics of Africa 
Govet!, GJ.S., Rock Chemistry in Mineral Exploration 
Gulson, B.L., Lead Isotopes in Mineral Exploration 
Gupta, H.K., Geothermal Resources: An Energy Alternative 
Hedenquist, J.W., Epithermal Gold Mineralization of the Circum-Pacific 
Howarth, RJ., Statistics and Data Analysis in Geochemical Prospecting 
Jenness, S.E., Geochemical Exploration 1987 
Kuzvart, M., Industrial Minerals and Rocks 
Kuzvart, M., Prospecting and Exploration of Mineral Deposits 
Kwak, T.A.P., W-Sn Skarn Deposits 
Laznicka, P., Breccias and Coarse Fragmentites 
Laznicka, P., Empirical Metallogeny 
Naqvi, S.M., Precambrian Continental Crnst and its Economic Resources 
Parslow, G.R., Geochemical Exploration 1982 ' 
Rich, R.A., Hydrothermal Uranium Deposits 
Rose, A.W., Geochemical Exploration 1980 
Rudawsky, 0., Mineral Economics 
Sumner, J.S., Principles ofInduced Polarization for Geophysical Exploration 
Taylor, R.G., Geology of Tin Deposits 
Trendall, A.F., Iron-Formation: Facts and Problems 

TOTAL PAYMENT ENCLOSED 

Price Price 

$ $ 
168.50 101.00 
134.25 80.50 
154.25 92.50 
134.25 80.50 
85.75 51.50 

120.00 72.00 
80.00 48.00 
88.50 53.00 

140.00 84.00 
117.25 70.50 
148.50 89.00 
91.50 55.00 

105.75 63.50 
274.25 164.50 
148.50 89.00 
205.75 123.50 
128.50 77.00 
162.75 97.50 
128.50 77.00 
182.75 109.50 
285.75 171.50 
137.25 82.25 
142.75 85.50 
82.75 49.50 

234.25 140.50 
85.75 51.50 
82.75 49.50 

112.75 73.50 
177.25 106.25 

US $ 

To qualify for the discount. all orders must be received by the AEG before December 31. 1991. Orders must be accompanied by payment. 
Orders will be shipped by surface mail. 

Send orders to AEG, Bentall Centre, PO Box 48720, Vancouver, BC, V7X 1Al, Canada. 

Please note that cheques, International Money Orders, 
UNESCO coupons, International Postal Orders, VISA 
and MasterCard are acceptable. All payments are in US 
funds. 

For users of VISA or MasterCard, minor variations in billing 
may reflect currency exchange rates at the time of bank 
posting. 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: o MasterCard o VISA 

Credit Card Account number here: 

Expiration date 
Signature ________________ _ 

Name ______ ~----------------
Address 

,/ 
/ 

/ 
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NEW MEMBERS 

To All Voting Members: 
Pursuant to Article Two of the Association's By-Law No.1, names 

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

Editors note: Council has decided that all new applicants will 
receive the journal and newsletter upon application for membership. 
The process of application to either the Toronto office or Vancouver 
office, recommendation by the Admissions Committee, review by 
the counci!' and publication of applicant's names in the newsletter 
remains unchanged. 

AFFILIATE MEMBERS 

De Voss, Walter 
Belgian Geological Survey 
Brussels, Belgium 

Elliot, John D, 
Consultant 
Bathurst, NSW, Australia 

Gardiner, Christopher 
Contract Geologist 
Charters Towers, Qld, Australia 

Harper, Glen H. 
Golden Rule Resources Ltd. 
Calgary, AB, Canada 

Humphrey, A,E, 
Humphrey Oil Corp. 
Dallas, TX, USA 

Johnston, A,C, 
Sr, Expl. Geologist 
Atherton, Qld, Australia 

DENVER 
424-7718 

Lanter, Steven M. 
Sales Representative 
Northeast Research Inst. Inc. 
Torrance, CA, USA 

Lema Londono, Juan D. 
Geological Engineer 
Minerales de Colombo S.A. 
Bogota, Colombia 

Lemiere, B. 
BRGM 
Jeddah, Saudi Arabia 

Lightfoot, Peter C. 
A/Chief Geoscience Labs. 
Ontario Geological Survey 
Toronto, ON, Canada 

Marshall, James P. 
Sr. Geologist 
Newcrest Mining 
Perth, WA, Australia 

TUCSON 
622-4836 

Martin, Allen B. 
Project Geologist 
Boise Cascade Min. Res. 
Kettle Falls, WA, USA 

Paull, Peter L. 
Consultant Geologist 
PLP Geoi. Consultancy 
Bundarra, NSW, Australia 

Pulkkinen, Eelis 
Geochemist 
Geoi. Survey of Finland 
Rovaniemi, Finland 

Rainer, Norman 
Dynaphore, Inc. 
Richmond, VA, USA 

Reimchen, Ted H. F. 
Pega!5us Earth Sensing 
N. Vancouver, BC, Canada 

Saether, Ola M, 
Norwegian GeoI. Survey 
Trondheim, Norway 

Saric, Nicolas R. 
Exploration Manager 
Soc. Minera Pudahuel 
Santiago, Chile 

Stadler, Carl 
Contract Geologist 
Newcrest Mining 
Duncraig, WA, Australia 
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Warnaars, Fred W. 
Cyprus Minerals 
Englewood, Co, USA 

Williams, John B, 
Zygloutch Exploration 
Sacramento, CA, USA 

Zito, Gary 
Geochemist 
Barringer Laboratories 
Golden, CO, USA 

STUDENT MEMBERS 

Dower, Brendan J. 
University of Tasmania 
Hobart, Tasmania, Australia 

Hamdy, M,A, Abdalla 
Alexandria University 
Alexandria, Egypt 

Ruff, Randy K, 
New Mexico Tech. 
Socorro, NM, USA 

Abdi, M, Said 
Technical University 
Berlin, Germany 

SME SHORT COURSE 

Biogeochemical Exploration - Simplified 
February 22-23, 1992 Sheraton Hotel 

Phoenix, Arizona, USA 
This course is designed for explorationists as an 
introduction to the concepts of biogeochemical methods 
applied to exploration programs for minerals and precious 
metals, Emphasis is placed on practical application of 
techniques. Course content includes: element requirements 
and tolerances of common plants; environmental controls 
on metal uptake; sampling methods, sample preparation, 
analytical methods, analytical controls, and data evaluation, 
Case histories from: arid, temperate, and boreal 
environments are presented, and a half day field trip is 
taken to demonstrate methods, 
INSTRUCTORS: Colin E. Dunn, Biogeochemist, 
Geological Survey of Canada; Gwendy EN, Hall, 
Analytical chemist, Geological Survey of Canada; James 
A. Erdman, Botanist, US Geological Survey; and S. Clark 
Smith, Geochemist, Minerals Exploration and 
Environmental Geochemistry, 

FEE: Cost for Members of AIME, 
AEG, CIM, and SEG is US$350, 
Nonmember cost is US$475, 

CONTACT: SME, Meetings Dept, 
PO Box 625002, Littleton, CO 
80162 USA, TEL:(303)973-9550 
FAX:(303)979-346L 

DEADLINE for registration is February 7, 1992 
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ASSOCIATION OF EXPLORATION GEOCHEMISTS 
APPLICATION FOR ADMISSION 

Bentall Centre, PO Box 48270, Vancouver, BC, V7X 1A1, Canada 
Your Name and Address: 
(Current membership status is indicated on your address labeL) 

Please check 0 Renewal 0 New address 

o New Member 

NAME ________________________________________ __ 

TITLE ________________________________________ __ 

AFFILIATION ______________________________________ _ 

MAILING ADDRESS 

TELEPHONE "-____ L-______________________________ _ 

TELEX ________________________________________ __ 

FAX 

Date 

o Check here if you do not want your name and address made 
available for sale as part of the AEG mailing list on address labels. 

o 
o 
o 
o 

D 
D 

D 

Annual dues for Voting or Affiliate Member, current year and 
next year 

Annual dues for current year, Voting or Affiliate Member 

Not a Voting Member? Check box to receive appropriate forms. 

Student Member 
(Note that students must have this form signed by a mem ber 
of the academic staff verifying their full-time student status) 

I certify that the applicant is a full-time student at this 
institution. 

(Signature and Title) 

Corporate Member 

Corporate Member 

(Printed Name) 

(Institution) 

(without Journal of Geochemical Exploration) 

Third World Membership Fund donation 
(Your contribution in any amount will be put into a separate 
fund to support memberships in Third World countries.) 

TOTAL ENCLOSED 

Please note that Cheques, International Money Order, UNESCO 
Coupons, International Postal Orders, VISA and Master Card 
are acceptable. All payments are in U.S. FUNDS. For users of 
VISA or Master Card, minor variations in your billing may reflect 
currency exchange rate fluctuations at time of bank posting. 
Please note that cheques not drawn on U.S.A. or Canadian 
banks require an additional $15.00 U.S. to be submitted to 
reimburse the AEG on bank charges. 

Field of interest selection t 0 2 0 3 0 4 0 5 0 6 0 
(Insert number in box) 

1. Drainage (streams & lakes) 

2. Soils 
3. Lithogeochemistry 

4. Biogeochemistry (geobotany) 

5. Gas geochemistry 

6. Heavy minerals 

Specialty or topic of interest selection 
(Insert number in box) 
1. Mineral Exploration 4. Computer 

7. Statistical methods 

8. Analytical instrumentation 

9. Analytical procedures 

10. Pollution 

11. Theoretical 
12. Other (specifYi-) __________ _ 

7. Petroleum 

2. Analytical 5. Agricultural. 8. Ground Water 

3. Environmental 6. Terrain (Quaternary) 

us $ 85.00 

US $ 50.00 

US $ 20.00 

US $100.00 

US $ 30.00 

US $ 

US $ 

Charge: Master Card 0 
Credit Card Account 

9. Other (specify) 

VISA 0 

Number I 
Here L. -.L-.L-'----'----'----'----'-----'----'--.J_'--'--'--'---'--' 

Expiration date 

Signature 

Print your name 
Is your credit card number completed (if ap'propriate)? 



EXPLORE NUMBER 73 

CALENDAR OF EVENTS 

International, National and Regional 
Meetings of Interest to Colleagues 
Working in Exploration and Other Areas 
of Applied Geochemistry 

• Oct. 15-17, '91 Industrial minerals in the European market, mtg., 
Hannover, Gennany (A. Muller, Bundesanstalt fur Geowissenschaft 
und Rohstoffe, Postfache 51 01 53, D-3000 Hannover 51, Germany; 
TEL 05 11 6 43-22 98/ 22 99; FAX, 643 23 04) 

• Oct. 21-24, '91 Geological Society of America, ann. mtg., San 
Diego, CA (Vanessa George, GSA, Box 9140, Boulder, CO 80301, 
USA; TEL (303) 447-2020) 

• Nov. 4-8, '91 Alaska Miners Association, ann. mtg., Anchorage, 
AK (AMA, Suite 203, 501 W Northern Lights Blvd., Anchorage, 
AK 99503, USA; TEL (907) 276-0347; FAX, (907) 278-7997) 

• Nov. 11-13, '91 Alluvial mining, intI. rntg., London (Institution 
of Mining and Metallurgy, 44 Portland Place, London, WIN 4BR) 

• Nov. 11-14, '91 Circum-Pacific Council for Energy and Mineral 
Resources, mtg., Bangkok, Thailand (Mary Stewart, Circum Pacific 
Council, Suite 500, 5100 Westheimer, Houston, IX 77056, USA; 
TEL (713) 622-1130; FAX, (713) 622-5360) 

• Nov. 11-15, '91 GIS for Mineral Potential Mapping, Shortcourse 
(GIS Shortcourse Dept. of Geology, University of Ottawa, 770 King 
Edward, Ottawa, ON, KIN 6N5, Canada; TEL (613) 564-3480, 
FAX, (613) 564-9916) 

• Nov. 11-28, '91 5th International Circum-Pacific Terrane Con­
ference, Santiago, Chile (D.G. Howell, U.S. Geological Survey, MS 
902, 345 Middlefield Road, Menlo Park, CA 94025, USA; TEL 
(415) 329-5430) 

• Nov. 18-19, '91 Ore Deposits and Exploration Potential of the 
Soviet Union, Golden, Colorado. Presented by the Colorado School 
of Mines Student Chapter of the Society of Economic Geologists: 
(Paul Emsbo, Dept. of Geology, Colorado School of Mines, Golden, 
CO 80401, USA; TEL (303) 273-3859) 

• Nov. 19-21, '91 International Symposium on AppJied 
Geochemistry, Hyderabad, India (Prof. K. S. P. Rao, Applied 
Geochemistry, Osmania University, Hyderabad 500007 (AP) India) 

• Dec. 4-7, '91 Mining in Indonesia, mtg" Jakarta (Ellen Lavine, 
Information Services, Suite 735, Bethesda, MD. 20814, USA; TEL: 
301-656-3179) 

• Dec. 4-6, '91 Northwest Mining Association Convention, 
Spokane, WA (Northwest Mining Association, 414 Payton Bldg" 
Spokane, WA 99201-0772, USA) 

• Jan, 6-7, '92 Mineral deposits, study group, field trip, and mtg., 
Aberdeen, Scotland (C.M. Rice, Dept. of Geology and Petroleum 
Geology, Meston Building, King's College, University of Aberdeen, 
AB9 2UE, UK) 

• Feb. 4-6, '92 Minerals, metals and the environment, mtg., Man­
chester, England (Institution of Mining and Metallurgy, 44 Portland 
Place, London, WIN 4BR, UK) 

ContinLied 011 Page 26 
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Symposium on 
International Geochemical Mapping 

Third Goldschmidt Conference 
Reston, Virginia 
May 8-10, 1992 

Co-sponsored by 
The Association of Exploration Geochemists 

and IGCP Project 259 

As part of the Goldschmidt Conference, a 
one-day symposium will present the results of 
regional and continental scale geochemical 
mapping in North America and Greenland, and 
demonstrate its application to geological and 
environmental fields, 

Topics will include: 

the extent of coverage by systematic 
geochemical mapping 

airborne gamma-ray spectrometry 

sample media, sampling methods and 
designs; establishing relevant geochemical 
baselines 

analytical techniques; element suites, 
instrumental methods, element speciation, 
standardization 

data compilation and presentation 

appliedlintegrated case histories; mineral 
exploration, geological correlation, health, 
agriculture, forestry ... 

For abstract forms and additional information, 
please contact: 

Dr. Peter H, Davenport 
Geological Survey 
Nfld. Dept. of 

Mines & Energy 
p.o. Box 8700 
St. John's, Nfld. 
A1B 4J6 
Canada 
Tel: 709-729-2171 
Fax: 709-729-3493 

Dr. James M. McNeal 
U.S. Geological Survey 
Mail Stop 913 
Reston 
Virginia 22092 
USA 

Tel: 703-648-5459 
Fax: 703-648-6057 

Abstract deadline: December 1, 1991 
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Calendar of Events 
Continued from Page 25 

• Feb. 18-20, '92 McKelvey Forum on Energy Resources, mtg., 
Houston, TX (Christine Turner, USGS, Box 25046, MS 939, Federal 
Center, Denver, CO 80225, USA; TEL (303) 236-1561) 

• Feb. 22-23, '92 Biogeochemistry Short Course pre-Society for 
Mining, Metallurgy and Exploration Inc., Phoenix, AZ - see below 
(Tara Davis, SME, P.O. Box 625002, Littleton, CO 80162, USA) 

• Feb. 24-27, '92 Mineral resources, ann. mtg., Phoenix, AZ 
(Society for Mining, Metallurgy and Exploration Inc., Meetings 
Department, Box 625002, Littleton, CO 80162, USA; TEL (303) 
973-9550; FAX, (303) 979-3461) 

• March 3-30, '92 Computer-simulated mineral exploration 
workshop, Fontainebleau, France (L. Zan one, Ecole des Mines de 
Paris, Centre de Geologie General et Miniere and Informatique 
Gitologique et Miniere, 35, Rue Saint Honore, 77305 Fontainebleau 
Cedex, France; TEL 33-1-64-69-49-30; FAX, 33-1-64-69-47-01; 
deadline for grant requests: Jan. 15, 1992) 

• March 9-12, '92 Circum-Pacific Council for Energy and Minerals 
Resources, mtg., Bangkok, Thailand (Mat Stewart, Circum-Pacific 
Council, Suite 500, 5100 Westheimer, Houston, TX 77056, USA; 
TEL (713) 622-1130; FAX, (713) 622-5360 

• March 28, '92 Came 92 'CAD, From Mapping to Mining, Royal 
York Hotel, Toronto, ON, Canada. 

• March 29 w April 1, '92 Prospectors and Developers Association 
of Canada 1992 Annual Convention, Royal York Hote}, Toronto, 
Ontario (Dr. W.E. Urquhart, 74 Victoria Street., Suite 1002, Toronw 

to, ON M5C 2A5, Canada) 

• Apr. 8-10, '92 Society for Mining, Metallurgy and Exploration 
Inc. Regional (Northwest Section) Symposium on Topical Explora­
tion Interest in Geology, Geochemistry and Geophysics, Bellevue, 
Washington (Grant Newport, c/o Weyerhaeuser Co., PC2-31, 
Tacoma, WA 98477, USA; TEL (206) 924-2754, FAX, (206) 
924-3862). 

• May 8-10, '92 Goldschmidt Conference, Reston, VA, by the 
Geochemical Society, the AEG, and other societies (Bruce R. Doe, 
USGS, 923 National Center, Reston, VA 22092, USA; TEL (703) 
648-6205; FAX, (703) 648-6191). Includes Symposium in Interna­
tional Geochemical Mapping (P. H. Davenport, Geological Survey, 
Newfoundland Department of Mines and Energy, P.o. Box 8700, St. 
john's, Newfoundland AlB 4j6, Canada; TEL, (709) 729-2171; FAX, 
(709) 729-3493, abstract deadline, Dec. 1, 1991). 

• May 25-27, '92 GAC-MAC, ann. mtg., Wolfville, Nova Scotia 
(Aubrey Fricker, Atlantic Geoscience Centre, Bedford Institute of 
Oceanography, Box 1006, Dartmouth, NS, B2Y 4A2, Canada; TEL 
(902) 426-6759) 

• Aug., '92 13th Caribbean Geological Conference, Pinar del Rio, 
Cuba (Sociedad Cubana de Geologia, Apartado 370, CH-10100, 
Habana, Cuba) 

• Aug. 23-28 '92 Symposium on The Environmental Geochemistry 
of Sulfide Oxidation, (American Chemical Society Meeting), 
Washington, D.c. (Charles N. Alpers, Dept. of Geological Sciences, 
McGill University, 3450 University St., Montreal, Quebec, H3A 
2A7, Canada, TEL: (514) 398-3589; or David Blowes, Waterloo 
Center for Groundwater Research, University of Waterloo, 
Waterloo, ON, N2L 3Gl, Canada; TEL (519) 885-1211, ext. 6997) 
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• Aug. 24-Sept. 3, '92 29th International Geological Congress, 
Kyoto, japan (Secretary General, IGC-92 Office, p.o. Box 65, 
Tsukuba, Ibaraki 305, japan, TEL 81-298-54-3627; FAX, 
81-298-54-3629) 

• Od. 26-29, '92 Geological Society of America, ann. Mtg., Cin­
cinnati (Vanessa George, GSA, Box 9140, Boulder, CO 80301, USA; 
TEL (303) 447-2020) 

• Apr. 17-20, '93 Integrated Methods in Exploration & Discovery, 
Society of Economic Geologists Conference, Denver, CO (Richard L. 
Nielsen, SEG, Box 571, Golden, CO 80402, USA; TEL/FAX (303) 
279-3118) 

• May 17-19, '93 GAC-MAC, ann. mtg., Edmonton, Alberta (j. W. 
Kramers, Alberta Geological Survey, Box 8330, Station F, Edmon­
ton, AB, T6H 5X2, Canada; TEL (403) 438-7644; FAX, (403) 
438-3364) 

• Sept., '93 16th International Geochemical Exploration Sym­
posium, and 5th Chinese Exploration Geochemistry Symposium, 
Beijing, China (Dr. Xie Xuejing, Honorary Director, Institute of 
Geophysical & Geochemical Exploration, Langfang, Hebei 102849, 
China; TELEX, 22531 MGMRC CN; FAX, 86-1-4210628; and, Dr. 
Lin Cunshan, Deputy Director, Institute of Geophysical and 
Geochemical Exploration, Langfang, Hebei 102849, China; TELEX: 
26296 LFPBL CN; FAX, 86-0316-212868) 

• Oct. 25-28, '93 Geological Society of America, ann. mtg., 
Boston, MA (Vanessa George, GSA, Box 9140, Boulder, CO 80301, 
USA; TEL, (303) 447-2020) 

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, D.c. 20052 
USA 
TEL 202-994-6194 
FAK 202-994-0458 

BOOKS AVAILABLE 

Geochemical Exploration 1980 - Hannover 

A very limited number of hard-covered copies of Geochemical Ex­
ploration 1980 - Hannover symposium have recently become 
available. These are being offered for sale to AEG members for $35, 
including shipment by surface methods. Non-members can purchase 
the volume for $50. Please send your orders to the AEG Vancouver 
address. If airmail shipment is required, please add $10 per copy. 

Exploration Geochemistry 1990 - Prague 

Extended Abstracts - 262 pages, 228 short papers of authors 
from 33 countries. The price of US$25 for AEG or IAGC members 
and US$35 for non-members, includes surface postage. If airmail is 
required, please add US$5. 

Proceedings of Exploration Geochemistry 1990 - 425 pages (26 
em x 29 em size) containing 70 papers of geochemists from 14 coun­
tries including a list of participants. Price is US$40 for AEG or 
IAGC members and US$50 for non-members, including surface 
postage. If airmail is required, please add US$5. 

Please send your orders for either or both volumes to the AEG 
Vancouver address. 
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SOCIETY OF ECONOMIC GEOLOGISTS 
1993 Conference 

Integrated Methods in Exploration & 
Discovery 

This international, multidisciplinary conference will highlight practical advantages and 
significant advances in the effective integration of technology and expertise in mineral 
exploration and development. A program of workshops, short courses, forums, field 
trips, and technical presentations and exhibits will focus on identifying future mineral 
supply. 

Watch for advance amwun, and callfor papers t.,a·be mailed in'SepJ£~ber 1991. 

Conference Chairman 
Richard L. Nielsen 
13741 Braun Drive 

Golden, Colorado 80401 
(303) 279-3118 fax (303) 674-3885 

Technical Program Chairman 
J. Alan Coope 
Newmont Exploration Ltd. 
One United Bank Center, 26th floor 
1700 Lincoln Street 
Denver, Colorado 80203 
(303) 837-5819 fax (303) 837-5851 

Short Course & Workshop Chairman 
Gary B. Sidder 

U.S. Geological Survey - MS 905 
Box 25046, Denver Fed. Center 

Denver, Colorado 80226 
(303) 236-5607 

fax (303) 236-5603 
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Denver Area Geochemical Exploration 
Discussion Group 

LIST OF ADVERTISERS 

Continued from Page 21 

February 18, 1992 

Acme Analytical Laboratories, Ltd .. 
Activation Laboratories Ltd. 
AEG Book Offer. 

KEN LOVSTROM Lovstrom and Associates Becquerel Laboratories; Inc. . 
Bondar-Clegg ~ Company .. 
Cambria Data Services, Ltd. 
Cambridge Mineral Consultants Ltd. 
Chemex Labs Ltd. 

Biogeochemistry in Base Metals Exploration in the Basin and 
Range 

March 17, 1992 
PAUL TAUEEN, Western Mining Corp. 

Exploration Geochemical Applications in the Tropics - Two Ex­
amples from Brazil 

CompuSyst Inc. . 
Cone Geochemical, Inc. 
Eco-Tech Laboratories Ltd. 
Geological Software 
Gibbs Associates. 

April 21, 1992 
DORIAN (DUSTY) NICOL, 

Environmental Engineering and Services 
Environmental vs. Exploration Geochemistry: Contrasts Golden Software, Inc. . 
All meetings start at 4:30 p.m. in Berthoud Hall, Colorado School 

of Mines, Golden, CO, USA; TEL (303) 273-3856. 
Goldschmidt Conference Announcement .. 
IPL Ltd. 

fV~~~~";;letch;"; 
S:rv:~~~n~?~~t~~~o~~'i~~~i:n~ 
Vancouver. BC V6T 254 
Canada TEL (604) 2.28·2.392 

Vi", rresidents: 
JeHrey A. /aacks 
Westmont Gold, Inc 
4949 $. Syracuse, Suite 4200 
Denver. CO 80237 
USA TEL, (303)694--0708 

Graham F. Taylor 
CSIRO Division of Explorotion Ge<>science 
ro Box 136 
North Ryde, NSW 2113 
Australia TEL, (612)887·8737 

Secretary; 
Shennan P. Marsh 
U.S, Geological Survey 
MS 973 Denver Federal Center 
Denvor. CO 80225 
USA TEL, (303)2.36.5521 

Treas"rer: 
David M. Jenkins 
890 West Pender Street 
Suite 525 
Vanmuver, Be. V6A 119 
Canada TEL, (604)684·6463 

Co",!dlon;; 
1990·92 
Harold F. Bonham 
Ray E. Lett 
Peter J. RogeI,; 
S. Clark Smith 
Arthur E. Soregaroli (ex officio) 
Paul Ta,,[en 

1991·93 
J. Alan Coope 
Peter H. Davenport 
Gwendy EM. Hall 
Owen P. Lavin 
Donald D. Runnells (ex officio) 
Frederic R. Siegel 
R~gioM,,1 Co!mcl/on;: 
AmtraU,,: 1989·9/ 
vacant 

Europ": 1990·92 
Gunter Matheis 

Southern Afrir;a; 1989·93 
Cecil C. Begley 

8mdl; 1990·92 
John M.A. Forman 

Nor/hem Co<mtrie" 1989·91 
AU /. Blorklund 

MEG Shea Clark Smith 
Miesch Programs .. 
MINEsoft, Ltd. 
Theodore P. Paster 
Prime Geochemical Methods, Ltd. 
ROCKLABS Ltd .. 
RockWare, Inc. 
Scandinavia 
SME 1992 Short Course. 
SEG Conference Announcement . 
Skyline Labs, Inc. 
Tardis Systems. 
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Please send changes of address to: 
Association of Exploration Geochemists 

Bentall Centre, EO. Box 48270, Vancouver, BC, V7X lAl, Canada 
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