
Peter Simpson

One of the great advantages of
membership in specialised and well
focussed and professionally managed
societies such as the Association of
Exploration Geochemists is the fre-
quent opportunities for stimulating
contact with fellow members on matters,
of common concern and interest.
Council Members also benefit greatly
from the Council Meetings organised
by our Secretary Sherman Marsh
through tele-conference calls which are invaluable for
discussing issues and problems that are better resolved in
conference than by correspondence.

Four interrelated issues of crucial importance to the
AEG Membership have been at the top of the AEG
Officers' and Council's agenda over the last few months:
1) The flow of papers for publication in Journal of

Geochemical Exploration (JGE) and EXPLORE,
2) Negotiations and outcome of a new publication

agreement for the Journal of Geochemical Exploration
QGE) in 2000 and beyond,

3) A name change for our journal, combined with an
extended range of topics with strong emphasis on
geochemical exploration, and

4) Finalising of details for the 19th International
Geochemical Exploration Symposium (IGES),
Vancouver in 1999.
The first item concerns, most importantly, the need to

increase the scope and the flow of good quality papers for
the JGE and for our newsletter EXPLORE. These publica-
tions are the public expression of our group identity and
point of view in the world and much time and effort is
therefore put in by teams of dedicated volunteers, includ-
ing co-editors, reviewers and office staff to help make
them as interesting, informative and readable as possible.
This effort is rewarded by the attainment of a very respect-
able JGE Institute of Scientific Information (ISI) Citation
Index of 1.85 for the period 1991-1995, which is a good
measure of the value and use to which our publications are
put by the user community.

The Journal, under Eion Cameron's editorship, has
typically relied in the past on the publication of a series of
top quality Special Issues, edited by experts in the chosen
field of interest, interspersed with volumes containing
peer-reviewed general papers on a wide range of topics.

Continued on Page 3

Determining palladium: are you recovering

By GWENDYEM. HALL andJ.C. PELCHAT

Together with Au and Pt, Pd is usually determined in
geological materials by Pb fire assay combined with a wet
chemical technique such as ICP-AES or ICP-MS (Hall and
Bonham-Carter, 1988; Hall, 1992). Separation and
preconcentration of the analytes is the role of the fire assay
procedure which produces a Ag prill ready for dissolution
in a combination of the acids, HNO3 and HC1. The authors
previously demonstrated the capability of this method,
using ICP-MS as the analytical technique, with data
obtained during the certification of the GSC/Canmet PGE
control reference materials (CRM) TDB-1, WGB-1, WPR-
1, WMG-1, WMS-1 (Hall and Pelchat, 1994). In this paper,
it was pointed out that Pd results could be low if the
conditions recommended for dissolution of the Ag prill
were not adhered to. The procedure is as follows:
• To the Ag prill (ca 3 mg) in a graduated test-tube, add

0.5 ml of 3.2 M HNO3 and place in a water-bath at
90°C for 30 min;

• Add 0.5 ml of 2.4 M HC1 to precipitate excess Ag as
AgCl and carry on heating for 15-20 min (otherwise
loss of Pd was found to occur);

• Make up to 5.0 ml with water, mix, centrifuge off
solution, decant into another test-tube, make up to the
mark and analyse.
This method produced a detection limit of 0.5 ppb Pd

for a 10-g sample and a precision of 3-10% relative
standard deviation in the range 20-1300 ppb Pd. It was
indicated that full coagulation of the AgCl precipitate was
desired for complete recovery of Pd. Recently, changes

Continued on Page 4
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Information for Contributors to EXPLORE
Scope This Newsletter endeavors to become a forum for recent
advances in exploration geochemistry and a key informational source.
In addition to contributions on exploration geochemistry, we encour-
age material on multidisciplinary applications, environmental
geochemistry, and analytical technology. Of particular interest are
extended abstracts on new concepts for guides to ore, model improve-
ments, exploration tools, unconventional case histories, and descrip-
tions of recently discovered or developed deposits.
Format Manuscripts should be double-spaced and include camera-
ready illustrations where possible. Meeting reports may have photo-
graphs, for example. Text is preferred on paper and 5- or 3-inch IBM-
compatible computer diskettes with ASCII (DOS) format that can go
directly to typesetting. Please use the metric system in technical
material.

Length Extended abstracts may be up to approximately 1000 words
or two newsletter pages including figures and tables.
Quality Submittals are copy-edited as necessary without re-
examination by authors, who are asked to assure smooth writing style
and accuracy of statement by thorough peer review. Contributions
may be edited for clarity or space.
All contributions should be submitted to:

EXPLORE
c/o J.T. Nash, Box 25046, MS973, Denver Federal Center
Denver, CO 80225, USA

Information for Advertisers
EXPLORE is the newsletter of the Association of Exploration
Geochemists (AEG). Distribution is quarterly to the membership
consisting of 1200 geologists, geophysictsts, and geochemists.
Additionally, 100 copies are sent to geoscience libraries. Compli-
mentary copies are often mailed to selected addresses from the rosters
of other geoscience organizations, and additional copies are distributed
at key geoscience symposia. Approximately 20% of each issue is sent
overseas.
EXPLORE is the most widely read newsletter in the world per-
taining to exploration geochemistry. Geochemical laboratories,
drilling, survey and sample collection, specialty geochemical services,
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data services are just a few of the areas available for advertisers.
International as well as North American vendors will find markets
through EXPLORE.
The EXPLORE newsletter is produced on a volunteer basis by the
AEG membership and is a non-profit newsletter. The advertising rates
are the lowest feasible with a break-even objective. Color is charged
on a cost plus 10% basis. A discount of 15% is given to advertisers for
an annual commitment (four issues). All advertising must be camera-
ready PMT or negative. Business card advertising is available for
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EXPLORE on the other hand is continually seeking
informative, newsy and topical items of interest to the
membership generally. The message from both the Journal
and EXPLORE should therefore be interpreted by all
members (and others) as an open invitation to put in that
extra effort and polish up that manuscript or topical news
item and submit it to the editors for review and publica-
tion.

Gwendy Hall, our new Editor in Chief who takes over
on Eion's retirement this year, has reorganised the JGE's
Ottawa Office on Anne Brown's retirement. We are all very
grateful to Anne for the many years of dedicated service to
the JGE. We are very pleased to welcome Marcia
Scrimgeour who will run this office in future under
Gwendy's direction and she is now readily contactable at
email: JGE(5)compmore.net. Authors will be guaranteed a
fast turnround of reviewed manuscripts which should help
to speed the written word into print.

The negotiations for a new agreement for JGE
with Elsevier, to commence in 2000 are now at an end. The
AEG negotiating team initially prepared an outline of
essential requirements for a new agreement which are
based on AEGVexperience and difficulties with the
present agreement. These have been discussed in great
detail in EXPLORE No 97. The aspect of greatest concern
to your Council was the alarming and sudden drop in
Institutional Subscriptions (libraries), which resulted
directly from the 52% subscription increase in US dollar
terms imposed by the publishers between 1995 and 1997.

It soon became clear that AEG representatives,
negotiating in good faith, were never going to achieve
either of the principal objectives established in the re-
evaluation of the current agreement with Elsevier. These
consisted of an urgent need to make a significant reduc-
tion of institutional subscription prices to levels compa-
rable with those charged by similar journals. In view of the
previous history of problems over institutional subscrip-

Continued on Page 3
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continued from page 1
tions and intimations of large price rises in the pipeline for
members also, it appeared that a share in the Copyright
would necessary to ensure that the AEG had adequate
control in the future management of the Journal. For
example, all of the efforts by the Editorial team to increase
and restore cancelled institutional subscriptions by
improving and extending the Journal, would be at risk if
AEG did not have control over the pricing mechanisms for
both institutions and members.

Following lengthy discussion on this topic at two
Council Meetings, a unanimous decision was reached to
advise Elsevier, that with the deepest regret, and in spite of
the long and generally mutually beneficial relationship,
"the Association of Exploration Geochemists does not wish to
enter into a new agreement at the end of the current agreement.
The Association of Exploration Geochemists will continue to
honour all existing commitments under the current agreement,
which remains in force until 31 December 1999."

Because Elsevier will retain the copyright to the
current JGE title, new arrangements will have to be made
by your Council to meet the AEG's requirements for
publication of the Association's new journal starting in
2000 and beyond. A change of name will be necessary and
the AEG will take that opportunity to develop and extend
the scope for the new journal. Several new titles have been
suggested already. In addition there is an opportunity to
review the future and increasingly diverse opportunities
which are becoming available for publication of both hard
and electronic copy. A minimum of two years will be
required to recover the AEG's very respectable existing ISI
ratings and rebuild a portfolio of library subscriptions,
during this period the support and loyalty of AEG
members and others to the new journal will be very
important for its success.

The range of topics for papers in the new journal
could include some or all of the following:-
1) Exploration (including geochemistry with geology and

geophysics, especially integrations of all three topics)
for economic mineral deposits, including precious
metals, base metals, energy minerals, bulk minerals;

2) Envirogeo chemistry, integrated with geology and
geophysics, where relevant, and including planning
for mine closure;

3) Lithogeochemistry;
4) Hydrogeochemistry;
5) Biogeochemistry;
6) Gas geochemistry, especially for detection of deeply

buried or blind orebodies;
7) Fluid inclusion studies for mineral exploration - for

example large hydrothermal ore deposits are generally
associated with host rocks containing abundant fluid
inclusions whereas barren host rocks are generally
devoid of such inclusions;

8) Mineral Deposit Modelling - This topic is usually
classified in terms of typological parameters only and
needs to be re-evaluated and redefined for exploration

purposes in relation to measurable and detectable
geoscientific signatures which can be identified in
regional geological, geochemical and geophysical
databases;

9) Regional and Global Geochemistry - Especially
Global Geochemical Baselines, with particular
reference to exploration, environment and legislative
developments;

10) New technological and analytical developments,
partial extraction techniques and current laboratory
research relevant to exploration and the environment;

11) Special Topics - Adaptation of geochemical methods to
local environments, such as those characterised by
deeply weathered and old continental platforms and
others including northern / subarctic and permafrost
environments;

12) Case Studies - from company reports, government and
university sponsored research;

13) Results of current university theses and research
contracts;

14) Geochemical exploration and environmental
technology transfer to developing countries;

15) Legal aspects, and quality assurance with implications
for exploration and the environment from both
national and global perspectives.
Perhaps of most immediate interest to the members,

arrangements for the 19lh International Geochemical
Exploration Symposium in Vancouver 11-16 April 1999,
have been agreed by the Organising Committee. The
second circular will shortly be circulated, so put this in
your diary straight away and start making your plans to
come to this meeting. Strong links to important local
meetings have also been organised through the personal
initiative of members, such as the Geological Society of
Nevada (GSN) Symposium entitled: Geology & Ore
Deposits 2000 - The Great Basin and Beyond to be held
May 14-19, 2000 in Reno, Nevada (Phone:702-323-3500,
email:gsnsymp(a)nbmg.unr.edu). Shea Clark Smith writes
'More than any other co-sponsor, the AEG could draw the
largest international audience to the meeting.' There must
be other meetings where our local network of Regional
Councillors could help develop similar linkages with AEG

Continued on Page 4
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Continued from Page 3

and our publications? Looking further into the future,
plans are underway, led by Dr John Farmer of Edinburgh
University (email:jgfarmer@ed.ac.uk), to hold the 6th
International Symposium on Environmental
Geochemistry in Edinburgh in 2003. Hopefully for
maximum attraction, this will be strategically organised in
relation to the Festival.

Peter Simpson
British Geological Survey
Keywortk, Notts, NG12 SGG, UK
Tellnt +44115 9363532
Fax Int +44 US 9363200
email: p.simpson@bgs.ac.uk
email: prsimpson(3)msn.com (business and private) 4^

Send your short articles to one of the
editors and it will probably be published
in the very nest issue. And, don't forget
to think COLOM. We would like to have
color-oriented articles for upcoming
color issues.
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were introduced to simplify the dissolution procedure.
Rather than requiring two test-tubes in the process
outlined above, only one was used by eliminating the
decantation step after centrifuging off the AgCl preciptate.
Secondly, the strength of HC1 was increased, from 2.4 to
4M (a concentration used in other lab procedures). These
changes resulted in low recoveries for Pd in the CRMs
inserted to monitor quality. Thus, a small project was
carried out to identify the critical parameters.

Fifteen 10-g samples of the well characterised and
homogenous CRM, TDB-1 (a diabase) were sent to Acme
Laboratories (Vancouver, Canada) for fire assay
preparation to the Ag prill stage. Prills representing blank
flux reagents were also prepared. Dissolution and ICP-MS
analysis was then carried out at the GSC under various
experimental conditions. The first part of the process was
not changed: a 0.5-ml aliquot of 3.2M HNO^ was added to
each prill in a Fisher-brand polypropylene calibrated 15-
ml test-tube, and the mixture heated at 90°C in a water
bath for 30 min. Then a 0.5-ml aliquot of HC1 of different
strengths was added to the test-tube which had been
cooled to about 30-40°C on the bench top. The test-tube
was returned to the water bath for ca 20 min to ensure
complete coagulation of the AgCl. The variations on the
procedure are as follows:
Method 1 Strength of HC1,4M. After cooling, the

solution is made to 10 ml with water,
centrifuged after mixing and analysed without
decanting (i.e. precipitate still present).

Method 2 Strength of HC1,4M. After cooling, the
solution is made to 5 ml with water,
centrifuged after mixing and transferred to
new polypropylene test-tube. It is made up to
10.0 ml with water and analysed.

Method 3 As Method 2 but 4.5M HC1 was used.
Method 4 As Method 2 but 6M HC1 was used.
Method 5 As Method 2 but 2.4M HC1 was used.
Method 6 As Method 2 but 2M HC1 was used.
Method 7 As Method 5 but the solution is not cooled

between acid additions.
ICP-MS conditions have been described previously (Hall
and Pelchat, 1994).

Results for Pd, Pt and Au in TDB-1 are presented in
Table 1, together with data for spiked solutions of reagents
where the equivalent of 10 ppb of analyte had been added
at the beginning of the dissolution procedure. For the
spiked solutions, 3 mg of Ag were added (as AgNO3

solution) to the 0.5 ml of 3.2M HNO3 in the test-tube to
simulate a Ag prill. Recoveries of Pd in TDB-1 by Method
1 are extremely low, at 11-21% of the certified value
(22.4± 1.4 ppb). Values for Pt and Au are acceptable, as are
those for the 10 ppb duplicate spiked solutions. Slightly
higher results for Pd in TDB-1 are achieved by separating

Continued on Page 5
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Table 1
Results for Pd, Pt and Au in TDB-1

Dissolution method

and spiked solutions using
TDB-1
Pd

different methods to

Pt Au

dissolve the Ag prill;
Spike at 10 ppb
Pd Pt

PAGE 5

analysis by ICP-MS.

Au

(1) 0.5 ml 3M HN03 \ 0.5 ml 4M HCI,
up to 10 ml, centrifuge, no decanting
(2) 0.5 ml 3M HNO3 \ 0.5 ml 4M HCI,
up to 5 ml, centrifuge, transfer, to 10 ml
(3) 0.5 ml 3M HNO3 \ 0.5 ml 4.5M HC1,
up to 5 ml, centrifuge, transfer, to 10 ml
(4) 0.5 ml 3M HNO3 \ 0.5 ml 6M HC1,
up to 5 ml, centrifuge, transfer, to 10 ml
(5) 0.5 ml 3M HNO3 \ 0.5 ml 2.4M HC1,
up to 5 ml, centrifuge, transfer, to 10 ml
(6) 0.5 ml 3M HNO3 \ 0.5 ml 2M HC1,
up to 5 ml, centrifuge, transfer, to 10 ml
(7) as (5) but don't allow sample to cool
between acid additions between acid additions
Certified values

2.4,4.7 4.5,4.0 6.5,5.5 10.0,10.0 9.9,10.0 9.9,10.0

8.6,7.1,5.3 4.1,4.7,4.7 5.0,6.3,6.5 10.0,10.0 10.0,10.0 10.0,10.0

13.3,5.5 3.6,4.4 5.8,6.1 9.7,9.5 9.5,9.5 9.7,9.7

10.6,10.5 4.1,4.1 5.6,6.1 9.4,9.3 9.0,9.1 9.5,9.6

23.0,23.3 5.1,5.1 6.3,5.8 10.2,10.2 10.3,10.4 10.0,10.1

23.9,23.3 4.8,5.5 7.1,6.2 10.1,10.0 10.0,10.1 9.5,9.6

23.4,23.7 5.2,4.9 7.0,6.6

22.4±1.4 5.8±1.1 6.3±1.0

the AgCl residue from the analyte solution but recoveries
are only 32-38%. Increase in HC1 strength, from 4 to 4.5
and 6M (Methods 3 and 4), increases Pd values, though
they remain unacceptable. High HC1 concentration
appears to reduce slightly the recovery of Pt in TDB-1 and
in the spiked solutions. Reduction of HC1 concentration in
the 0.5 ml aliquot, to 2.4 and 2M (Methods 5 and 6)
achieves full recovery of Pd in TDB-1, in the 23-24 ppb
range. Results for Pt and Au are also excellent. Whether
the solution is cooled prior to HC1 addition doesn't appear
to have any effect: results by Methods 5-7 agree well. It is
the HC1 concentration that is critical for Pd.

The good recoveries of the synthetic spiked solutions
are somewhat puzzling. However, previously when the
changes had just been introduced, it was the low recoveries
of Pd in the spiked solutions which first alerted us to this
problem. Under those conditions, the solutions had been
allowed to sit in contact with the AgCl precipitate for 3-6
hours. It is thought that low recovery for Pd would also
have been encountered here if the mixture in Method 1
(Table 1) had been left longer prior to analysis. Perhaps it
is the excess NO3~ (from the AgNO3 solution added) in
solution which causes Pd in the spike solutions to be more
stable than that in the TDB-1 digested prill solutions.

The 'lost' Pd in the TDB-1 solutions was thought to
be in the AgCl precipitates, and not on the walls of the
test-tubes. This was verified by dissolving the AgCl
residues remaining in the three test-tubes used in Method
2. About 0.1 ml of concentrated NH4OH solution was
added to each precipitate to dissolve it (instantaneous on
swirling), followed by 0.5 ml of 2.4M HC1 to again form

Continued on Page 6
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