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SPECIAL OFFER FOR IAGC MEMBERS
The IAGC is beginning a membership drive for 1998 and you can both help and benefit.

SIGN UP COLLEAGUE OR FRIEND FOR NEW MEMBERSHIP OF IAGC IN 1998* AND YOU
WILL GET A FULL REFUND ($US CHEQUE) OF YOUR 1998 MEMBERSHIP DUES. PLEASE USE
THE SPECIALLY MARKED APPLICATION FORM ENCLOSED IN THIS NEWSLETTER.

* the new member must not have been an IAGC member in 1997 and must pay their dues for 1998, in full, by
July 31. 1998 for you to receive a refund. Limited to one refund per member.

Highlights of 1996/97

• Council Meeting at GSA in Salt Lake City • Vietnam and Slovakia are new National
Members• Four conferences supported

• Working Group activities are scrutinized• Financial strength of IAGC improved
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IAGC Business Activities

Council Meeting (October 19, 1997)

The 1997 Couticil Meeting was held in the Marriott Hotel,
Salt Lake City, Utah, USA on Sunday 19 October in
conjunction with the 1997 Annual Meeting of the
Geological Society of America. Seven Council Members
(Faure. Fuge. Gascoyne, Harmon, Hoefs. Long and
Sobolev) were in attendance (quorum requirement is five)
and so all motions could he voted on. Highlights of the
meeting include:
- a description by the President, Gunter Faure, on efforts

of ihe Executive to support the IAGC Working Groups.
- a description by the Treasurer, David Long. of how the

financial strength of the IAGC has been improved over
the last year,

- the Executive Editor of IAGC’s journal, Applied
Geochemistry. was voted in as a member of Council,

- discussions on the problems experienced during the year
with Elscvier Science regarding the IAGC’s journal,
Applied Geochemistry,

- a summary of how the difficulties of producing a
Vernadsky Medal have been resolved by the creation of
certificates of Honourary Membership and Appreciation.

Message from the President (G. Faure)

The international Association of Geochemistry and
Cosmochemistry (1AGC) is making its presence felt in the
world by the activities of its Working Groups and by the
continuing growth of our journal APPLIED
GEOCHEMISTRY (AG). Thanks to the excellent
leadership of Ron Fuge, the Executive Editor of our
journal, the page budget for 1998 has been raised to 1000
pages, permitting the publication of eight issues for the
first time in its history. Tn addition, the scope of the
journal has been modified to emphasize environmental
geochemistry in the broadest sense of that term, including
both natural and anthropogenic phenomena. However, all
applications of chemical and isotopic techniques to
mineralogical, aqueous, and atmospheric phenomena,
continue to be included in the scope of our journal.

The success of AG has strengthened the financial stature
of IAGC because Elsevier Science Ltd. is now paying us
an annual royalty based on the sale of AG to institutional
libraries around the world. As a result, we will continue
to be able to support the activities of our Working Groups.
The international meetings they organize provide
opportunities for the advancement of geochemistry and

cosmochemistry. For this reason. I call upon the
chairpersons of our Working Groups to keep in touch with
the Officers of the Association to permit them to allocate
our financial resources in a timely manner.

In order to stimulate research in the subject area of
environmental geochemistry. the IAGC sponsored two
technical sessions at the recently held annual meeting of the
Geological Society of America in Salt Lake City. These
sessions (organized by Don Runnells and by David Long
and myself) attracted excellent presentations in front of
large audiences. The latter session honoured
Dr. Ernest Angino for his pioneering research in
environmental geochemistry and his service to IAGC as its
long-time Treasurer. This session also featured an award
for the best student paper in order to recognize excellence
in the content and mannerof presentation. We plan to
sponsor another technical session at the GSA Meeting in
Toronto in 1998, including a best student-paper award. The
theme of our session will be: Trace Elements in the
Environment: Sources, Transport, Fate, and Toxicology.
Please join us for this occasion.

The future strength of the IAGC depends not only on the
quality of our journal and on the activities of our Working
Groups, but also on the participation of a large and
international membership. For this reason, I now call on
every member of the IAGC to recruit at least one new
member for 1998. Please use the application form that is
included in your copy of the Newsletter for this purpose.
Membership in the IAGC costs only $10.00 (US) per year
and permits us to offer you a subscription to AG for only
$44.00 (US). Student members pay only $33.00 (US).
Although members are not required to subscribe to our
journal, I hope that many of the new members will elect to
do so.

Lets go out and organize the geochemists of the world!
The first step is to double the membership of the IAGC in
1998.
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Treasurer’s Report (D. Long)

The financial statement for the IAGC for 1996 is as
follows:

G Statement of Income and Expenses
January 1, 1996 to December 31, 1996

Beginning Balance, ,ianuary 1, 1996 559, 511.62

IrlCOUle

Member Dues

National Dues
Other
Interest

Expenses
Newsletter
Council Travel
Gene:J. Cfficc Espsncct
Membership Fee - IUPAC
4th Environmental Geochemistry

Conference
DES IV Ilkley
WRI — 9
EanO Fees

1;ash Balanca, December 20, 1906

Total Excess Income $er ExpenditUres 1996

Chequing ccount #047031 Douglas Co. $27,182.25
Chequing Account 566O64 Citizens Bank 72,765 44 559,547.69

The previous five years of income and expenses of IAGC
operations have been summarized for comparison to 1996.
These are shown below:

1991 1992 1993 1994 199$ 1994
INCOME

‘4ahw,aI Me,,b,s, 8.167 2.584 4.281 2.360 3.180 3.150
IadsidaaI 6Iemb,m 5.214 5.760 7.187 4,280 7.540 6.255
lncreI 2071) 1684 16)4 673 572
II (iS
IINI.SCO 2.000
(1,6cc 4.698 1.586 823

15.069 12.414 14.740 8.255 11,393 •j7
E’&PENSES

6 ssmpu$ia. nes,,Iflcf. etc. 7.389 9,004 7.995 13,425 5,415 9.36)
bnirsI u)flce 567 523 856 602 490 398
hrnmal 6.000 67
(ink 75 101 1)8 12

7,952 9,009 .,..._.L!!4 5,905 9,771
E,iccss Income mci 7.1)7 - 3)08 5,73) .5890 5,408 1.036
l:pcnnc,

— ——

Casb balance 56,369 53.182 58.9)4 53,024 58.5)2 5,548

• All funds in the checking account were transferred to an
interest bearing account. The checking accounts will
earn at approximately 1%.

• $10,000 of IAGC funds were invested in a 60-month
Certificate of Deposit (CD) with an interest rate of
5.79% and APY of 5.95%. Annual interest yield from
this CD will be approximately $600 and will be used to
support the Ingerson Lectures.

• $20,000 of IAGC funds were invested in a 16-month
CD with an interest rate of 5.85% and APY of 6.01%.
This CD will yield $1,618 at maturity.

• $10,000 of IAGC funds were invested in a 25-month
CD with an interest rate of 5.65% and APY of 5.8%.
This CD will yield Si, 246 at maturity.

Conferences Supported

Several international meetings have been planned through
the IAGC Working Groups and have received financial
support for their activities, where requested. These include:

• the 5th International Symposium on Hydrothermal
Reactions, July 20-24. 1997, at Gatlinhurg, USA.

• the 2” International Symposium on Applied Isotope
Geochemistry. Sept. 30-Oct. 4. 1997, at Lake Louise,
Alberta, Canada.

• the 4! International Symposium on Environmental
Geochemistry. Oct. 5-10. 1997. Vail. Colorado, USA.

• the l’irst IAGC Symposium: Trace Metals in the
Environment: Sources, Transport and Fate - A Tribute to
Ernest E. Angino. at the Geological Society of America
Annual Meeting, Oct. 20-23, 1997, Salt Lake City,
Utah. USA.

Although it appears that all these meetings are convened in
North America. most of them actually alternate between
European or other countries and North America on an
annual basis. Upcoming IAGC-sponsored meetings arc
more internationally distributed and include the 91

International Symposium on Water-Rock Interaction, March
30-April 3, 1998, in Taupo, New Zealand, the 7”
International Kimberlite Conference, April 13-17, 1998, in
Cape Town, South Africa. and the I7’ International
Mineralogical Association Meeting. August 9-16, 1998, in
Toronto, Canada (for a fuller description and names and
addresses of the organizers, see pages 8 and 9).

$ 6,255.00
3,155.00

525.00
5717’ 10.00677

569,318.59

1,310.00
1, 000.00

398.00
50.00

2, 000. 00
2,008.00
3,000.00

12.80 9771 59

559,547.90

S 1,035.87

After the discussions and recommendations made at the
1996 General Assembly in Beijing to improve the
financial strength of the Association, the following has
been accomplished this year:

IAGC funds in the checking account in Kansas and
Michigan were consolidated into one account in East
Lansing, Michigan.
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Inperson Lecturer National Membership

The Ingerson Distinguished Lecturer Award consists of an
award made to a distinguished geochemist approximately
every two years in the form of a Certificate of
Appreciation and an honorarium plus expenses, for
presenting the Lecture at an appropriate international
meeting. The funding for this award was made possible
by a bequest from Earl Ingerson and is now controlled
through a separate account (see Treasurer’s Report).

The next Ingerson Lecture will be given by Denis Shaw at
the IMA Meeting in Toronto, Canada, August 9-16, 1998.

The Geochemical Society (USA) also convenes Ingerson
Lectures in response to a similar bequest but these are
largely confined to the USA. The IAGC is presently
exploring the possibility of renaming the series as the
international Ingerson Lectures to distinguish between the
two events.

Membership

Membership in the IAGC has fallen dramatically in 1997
to only 501 and, in part, is likely due to an administrative
error by Elsevier Science who failed to include a request
for IAGC dues in their invoicing for subscriptions to
Applied Geochemistry. early in the year. To try and
recoup these losses, this Newsletter will be circulated to
all 1996 members (as well as new 1997 members) with a
request for them to rejoin the Association. In addition, we
arc offering a refund on members 1998 dues if they can
sign up a new member who pays his/her dues in full by
July 31, 1998 (see details on front cover).

The Executive has considered handling the dues collection
itself but the resulting confusion to members (caused by
two separate invoices instead of one and the high
financial cost of administering the process make it an
unattractive option at present. However, if further
problems arise in dues collection or if members are not
satislied with Elsevier’s performance, the option will be
reconsidered.

One other method of increasing membership has been
tested this year and is showing some success. It is the
inclusion of a combined information sheet and
membership application form in the registration packages
received by deIega. at IAGC-sponsored meetings. For
instance, the recent ymposium on Environmental
Geochemistry at Vail, Colorado (October 1997) has so far
yielded nine new-member applications.

Applications for National Membership have been received
from Vietnam and Slovakia and were approved at the
Council Meeting in Salt Lake City.

Vietnam is represented by the Research Institute of
Geology and Mineral Resources in Hanoi
(Dr. Ho Vuong Binh. delegate). Dr. Binh has indicated that
82 geochemists in Vietnam are represented and these are
drawn principally from RIGMR, the Hanoi Natural Science
University, Hanoi Mining and Geological University, the
Petroleum and Gas Institute, Hochiminh University and the
Marine Institute. Dr. Binh looks forward to strengthening
the application of geochemical science for exploration of
mineral resources and environmental protection in Vietnam
by establishing cooperative agreements with scientists of
other nations. He may be contacted at RIGMR,
Thanhxuan. Hanoi, Vietnam, FAX: 844 8542125.

Slovakia is represented by the Geochemical and
Mineralogical Section (GMS) of the Slovak Geological
Society (SGS. current President is Dr. Peter Reichwalder).
Dr. Martin Chovan of Comenius University is President of
the GMS and all geochemical-related correspondence and
events are dealt with by Dr. Thomas Lanczos. His address
is Dept. of Geochemistry, Comenius University, Mlynska
dolina 0-224, 842 15 Bratislava, Slovak Republic
(FAX: 421-7-728-867. e-mail: lanczos@fns.uniba.sk. The
GMS has approximately 60 members specializing in most
areas of geochemistry and are drawn from the Faculty of
Natural Sciences, Comenius University, the Slovak
Academy of Sciences and the Geological Survey of the
Slovak Republic. The Dept. of Geochemistry at the
Comenius University has an active graduate program with
seven posigraduates currently enrolled.

Beginning with this Newsletter, each National Member
country will receive five copies of the Newsletter instead of
one. This will allow National Member delegates to
distribute information on IAGC events more efficiently than
before to their member organizations.

Activities of Working
Groups

The Activities of IAGCs Working Groups have come under
scrutiny this year. One group, on Natural Waters,
Protection from Pollution (A.M. Nikanarov, Chairman) was
formally disbanded in 1996 owing to inactivity for several
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ceding years. The current status of other Working

oups is summarized below.

embers wanting further information on the activities

a specific Working Group or who wish to

articipate are encouraged to contact the Chairman at

ie address given on page 11, or the IAGC Secretary,

tel Gascoyne.

4. Health and Disease

(I. Thornton, U.K.)

No report has been received. This Working Group is

inactive and will likely be disbanded or reformed into a

Working Group on Environmental Geochemistry. IAGC

Council is seeking expressions of interest in organizing this

Working Group from the membership at large.

• Extraterrestrial Geochemistry

(H. Palme, Germany)

4o report ha.s been received. However, this Working

3roup is undergoing a resurgence of activity by attempting

:0 forge a collaboration with the Meteoritical Society

Lhrough convening one or more sessions at the Society’s

annual meeting.

2. Applied Isotope Geochemistry

No report has been received. A second meeting sponsored

by this Working Group (AIG-2, held in Lake Louise,

Alberta, Canada in September/October 1997) was

successful. The third AIG symposium is to be held in

Orleans, France in 1999, and will be organized by

Dr. Jean-Pierre Girard.

3. Geochemical Training in Developing Countries

No report has been received. However, the Chairman has

indicated he would like to hold a workshop on methods of

improving and orienting geochemical training in

developing countries. Council. while supporting the need

to improve geochemical training and promoting research

techniques, does not wish to attempt to influence the

curricula used in geochemical training as this is a

responsibility of a country’s educational policy. A

requirement for improving the level of geochemical

training in fl countries (not just developing countries) was

voiced by Council at the 1997 Council Meeting and

Councillors R.S. Harmon and D.T. Long have been

actioned to prepare and submit a proposal to Council on

methods of improving IAGC’s role and effectiveness in

geochemical education and how to helter promote research

techniques. IAGC members are asked to provide

suggestions to either David Long or Russell Harmon

(addresses on page 10) on these topics.

5. Thermodynamics of Natural Processes

(G. Kolonin, Russia)

This Working Group is very active and recently supported

the Fifth International Symposium on Hydrothermal

Reactions at Gatlinburg, Tennessee, USA, July 1997. The

Chairman reports that over 120 scientists and engineers

attended from 13 countries and half of the attendees came

from outside North America. Discussions on specific

aspects of Thermodynamics of Natural Processes took place

between members from Russia, China, Switzerland, USA

and the Ukraine. Four decisions and recommendations

were made:

• the next meeting of the Working Group would be in

Dubna, Russia in 1998;

• the next Symposium, TNP-3, was proposed for

Germany, the date and location to be decided:

• A. Kalinichev and V. Tauson were proposed as

additional officers of the Working Group; and,

• Working Group members are contributing to the fourth

volume of Advanced Mineralogy. Processes of Mineral

Formation: Frontiers in Experimental Research and

Evolution in Geological History.

6. Geochemistry of the Earth’s Surface

(R. Berner, USA)

No report has been received. This Working Group appears

to be relatively inactive and somewhat dissociated from the

IAGC. Action is being taken to resolve this situation.

7. Global Geochemical Maupin

(A. Daruley, Canada)

This Working Group continues to be active and centres on

a joint project with the TUGS on global geochemical

baselines. The Chairman reports that three business

meetings have been held in 1997, and individual committee

members have spoken about the project in symposia and/or

(A. Raheim, Norway)

(U. Aswathanarayana, Mozambique)
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workshops elsewhere, e.g. Canada, Brazil. Israel, Russia,
USA. These meetings were:

• ten European countries plus Canada were represented
at a meeting in Aveiro, Portugal (January 21-24),
mainly concerned with planning arrangements for the
next item below, but also to discuss future analytical
requirements and sources of funding:

• a field course was held in Limbach, Slovakia
(June 16-19). This was attended by representatives of
18 European countries to test expanded field sampling
instructions and ascertain if any amendments were
required. The finalized instructions will be published
by the Geological Survey of Finland as the FOREGS
Field Manual early in 1998. (FOREGS = Forum of
European Geological Surveys; it includes ED and some
former East Bloc counthes.); and,

• meeting in Vail, Colorado (October 5 and 8). in
conjunction with the 6k” Symposium on Environmental
Geochemistry and Health.

Reports describing current work relating to baseline
geochemical mapping were presented by participants
representing Europe, Russia, China, India, Indonesia,
Korea, Australia, Colombia, Brazil, USA, Canada and
Southern Africa. Twenty five people from 16 countries
attended. The Field Manual prepared by the Forum of
European Geological Surveys task force was adopted as
the current standard for geochemical sampling of
temperate regions. This field manual will be expanded in
the future to include methods for sampling in non-
temperate climates and arrangements for the co-ordination
of this process were agreed. The Analytical Manual was
discussed, with the aim of completion prior to the
geochemical sampling commencing in Europe and parts of
Russia in 1998. Within Europe it is planned to sample
about 900 sites in about 180 cells of the Global Reference
Network (see 1995 UNESCO report for more
information).

Some project management changes took place. After
10 years as project leader and subsequently a co-leader
Arthur Darnley of the Geological Survey of Canada has
been succeeded by Dr. David Smith of the US Geological
Survey. Arrangements are being made to hold a meeting
in Italy in Spring 1998. This will include a field
demonstration of sampling methods prior to the main
phase of sampling in FOREGS countries. All countries
are welcome to send representatives.

Information has been received that the UN Committee on
Natural Resources, which in May 1996 passed a resolution
proposing the establishment of a global land monitoring
programme based on the project’s principal publication
(UNESCO 1995), is meeting again in early 1998 to receive
responses from FAO, WHO and UNEP concerning
implementation of the project. The project’s original
supporters, IAEA and UNESCO have also been invited to
participate in discussion of the proposal in the context of
sustainable development. The proposal has been put
forward in order to fill a large gap in the existing Global
Environmental Monitoring Programme. Without
comprehensive and standardized data to describe the current
situation, the recognition of change and assessment of
possible consequences is guesswork.

8. Water-Rock Interaction
(W.M. Edmunds, UK)

This Working Group continues to be active. The Chairman
reports that the Ninth International Symposium on Water-
Rock Interaction (WRI-9) is to be held from March 30 to
April 3, 1998 at Taupo, New Zealand. The Secretary
General for this meeting is Brian Robinson supported by an
able committee of geochemists. Taupo is an excellent
venue being on the shores of Lake Taupo, a 60 km2 caldera
lake with views to the sacred Maori volcanic peaks of the
Tongariro Massif.

It is antiãipated that the symposium will welcome some
300 delegates plus 50 accompanying members. The
planned sessions will include:

Surficial systems.
Processes involving organic matter.
Groundwater,
Basins: Diagenesis, fluid evolution and hydrocarbons,
Metamorphism.
Weathering.
Magma-water interaction.
Ore deposits,
Geothermal: Fluids, gases. rocks and exploitation,
Ocean floor processes,
Fluids and tectonics,
Experimental,
Modelling.
Minerals, surfaces,
Waste storage and disposal.

The symposium contains something for everyone and
follows in the successful formula for WRI meetings where
specialists in one field can have their horizons enlarged by
feeding on WRI themes from many other disciplines. A
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number of New Zealand specialists are on hand to start
many of the sessions and to bring some insight into the
fascinating systems in New Zealand which are not well-
known to the majority of participants.

Strong emphasis is being placed on poster sessions. Not
least, the peer reviewed, short abstracts for WRI-9 have
already been passed on to the Editor. Greg Arehart. The
final 850 page volume will provide a veritable state of the
art on Water Rock Interaction.

IAGC MEMBERS
Is your country registered as a National
Member of the IAGC? Currently only the
following are fully paid-up, voting National
Members: Australia, Canada, China,
Czech Republic, Finland, Germany,
Hungary, Italy, Japan, Norway, Russia,
Switzerland, United Kingdom. However,
our ordinary members are derived from as
many as 45 different countries!

A National Member is an organization such as a
committee, society or academy of a country that is
designated by the IAGC as the official representative
of geochemists in that country. Annual dues to be
paid by that organization depend on the number of
geochemists represented but start at $60 per year.

Fully paid-up National Members have the final
authority and decision-making power of the IAGC and
vote on all business activities at the General Assembly
held every four years.

If you would like your country to have
international representation in geochemistry by
becoming a National Member of the IAGC, contact
the Secretary, Mel Gascoyne (e-mail:
gascoynem@ aecLca or see address on p. 10) for
further details.

Applied Geochemistry

Subscriptions

The subscription rate for Applied Geochemistry in 1998
will be $44. Students are eligible for a 25% discount. This
rate is only availabLe to paid-up members of the IAGC.
The rate was reduced from Elsevier Science’s initial request
(of $46) by negotiations with the President, Gunter Faure.
A new contract must be negotiated with Elsevier iii 1998,
for ensuing years. Note that the subscription rate for
non-IAGC members is $430

Options for renewaf are therefore:

1. Membership ($10.00) plus AG ($44.00) = $54.00,
2. Membership plus student subscription ($33.00) =

$43.00; and,
3. Membership without the journal = $10.00.

Any questions about renewals of subscriptions to Applied
Geoche,nistrv should be directed to Elsevier through Joan
Caccente in New York (ph +1-212-633-3753).

Editor’s Report

During the 12 months October 1St. 1996 to September 30th

1997, a total of 133 manuscripts were received. This was
about the same number as in the previous 12 months. In
view of the continuing high flow of manuscripts the journal
is set to increase in size for volume 13 (1998) with 8 issues
being published with an annual page budget of 1000 pages.

In the Denver meeting of the Editorial Board of Applied
Geochernistn’ it was agreed that in view of the increasing
importance of the topic of environmental geochemistry
within the general subject of applied geochemistry, there
was a need for the journal to encourage submission of
papers on this topic. To this end ii was decided to revise
the aims and scope of the journal. A copy of this revision
is included below.

Applied Geochemistry is an international journal devoted to
publication of original research papers, rapid research
communications and selected review papers in geochemistry and
cosmochenistry which have some practical application to an
aspect of human endeavour, such as the preseri’at ion of the
environment, environmental monitoring, agriculture, health, waste
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disposal and the .cearchfr resources. Papers on applications of
rnorga;zic, organic and isotope geochemistry are therefore
welcome provided they meet the main criterion. Topics covered
include: (1) environmne,ztal geochemistry (including natural cuzd
anthropogenic aspects, and protection and reniediation
strategies); (2) hydrogeochernistrv, surface and groundwater;
(3) medical geochemistry: (4) agricultural geochemistry: (5) the
search for energy resources (oil, gas, coal, uranium and
geothermal energy); (6) the search for mineral deposits
(meralliferous and non mneralliferous): (7) upgradmg of energy
and mineral resources tvhere there is a direct geochemical
application; (8) waste disposal including the specific topic of
nuclear waste disposal.

Despite this change in the aims and scope of the journal it

must he stressed that Applied Geochemistry will continue
to he true to its title and will continue to publish papers on
ALL aspects of applied geochemistry.

With regard to production of Applied Geochemistry there
are some continuing problems caused by Elsevier’s
frequent hanges in their production staff. This has
incrcas the workload of the editor considerably over the
last few ears. Nevertheless, recent discussions with
Elsevier suggest that these problems should soon be
resolved.

IAGC Symposium
The tirst IAGC-convened symposium was held at the
Annual Meeting of the Geological Society of America in
Salt Lake City. Utah, on October 21. 1997. The topic was
‘Trace Metals in the Environment: Sources. Transport and
Fate - A Tribute to Ernest E. Angino’. The symposium
was very successful with 1 5 papers presented over the
4-hour period. The abstracts are included in a loose-leaf
insert for the interest of IAGC members.

A new policy approved at the Council Meeting and
initiated at this Symposium was to award a cash prize
($100), plus IAGC membership for one year, to the
presenting author of the best student paper. This award
would he made at the IAGC-convened symposium at each
annual GSA Meeting and a similar award would be made
available in a suitable international meeting.

For the 1997 GSA Meeting, two presentations were judged
to be equally the best (those by Icopini and by Ellis, see
abstracts) and so each was awarded the full prize.

The next IAGC Symposium will be at the GSA Annual
Meeting. to be held in Toronto. Canada, October 26-29,
1998. The theme will again be Sources, Transport, Fate
and Toxicology of Trace Elements in the Environment’. An
award is planned for the best student presentation. Further
information can be obtained from Gunter Faure or
David Long (see addresses on page 10).

A similar award is planned for the best student presentation
at WRI-9 in New Zealand, in March, 1998. Further details
can be obtained from the Secretary, Mel Gascoyne.

Other News

The Proceedings of the 6th International Kimberlite
Conference (eds. N.y. Sol5olev and R.H. Mitchell) have
been published (Allerton Press Inc., 150 Avenue, New
York, NY 10011, price $95.00). This work is from papers
presented at 6IKC held in Novosibirsk, Russia on July 30-
August 18, 1995. The Proceedings consists of two volumes
containing about 50 papers on all aspects of kimberlites,
related rocks and the characterization, genesis and
exploration of diamonds. Further information can be
obtained from N.y. Soholev (see address on page 11).

Upcoming IAGC-Sponsored
Meetings

o WRI-9, 9” mt. Symp. on Water-Rock Interactions
1998. March 30-April 3
Taupo, New Zealand
Contact: B. Robinson
Wairakei Research Centre
PB 2000 Taupo, New Zealand
FAX: 64-7-374-8199
e-mail: wri-9 @ gns.cri.nz

O 7IKc, 7” International Kimberlite Conference
1998, April 13-17
Cape Town, South Africa
Contact: J.J. Gurney
Dept. of Geological Sciences
University of Cape Town
Private Bag
Rondebosch 7700. South Africa
FAX: 27-21-650-3783
c-mail: 7ikc@geology.uct.ac.za
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IAGC-Sponsored Symposium,
GSA Annual Meeting,
Salt Lake City

SESSION 65, 8:00 AM

Tuesday, October 21, 1997

T05. International Association of Geochemistry
and Cosmochemistry: Trace Metals in the
Environment: Sources, Transport, and Fate--A
Tribute to Ernest E. Angino

SPCC 151 A-G

8:15 AM Lyons. W. Berry

THE GEOCHEMISTRY AND CHEMICAL EVOLUTION OP LAKES BONNEY AND
FRYXELL ANTARCTICA: THE ANGINO LEGACY

LYONS, W. Sorry, WELCH. K.A., and GRAHAM. E.Y., Dept. of Geology, The
University of Alabama. Coo 670338, Tosoaloosa. AL 35d87,
blyonsdiwgs.geo.oa.edu; PRISCU. J.C., Montana Stub Univ.. Bozemao.
Mt 597t 7; BENSON. LV., USGSWRD, Boolder. CD 60303; SULLEN.
TO., USGS-WRD, Moot o Park. CA 94026; GREEN. W.J.. Miami Unto..
Gotord, OH 45056.

to the eddy 1960s, ES. Aogino and his colleaqoes yubfshed the first geochemical
studieS of Lakes Bonney and Pryoelt. Taylor Valley. Antarctica. These are
pereowialfy icecovered, straht led fakes with brackish to hyyersaline monimolimnie
and fresh sortace waters. Angivo speculated that the lakes chemical eeolatioo was
very compleo aod no single ongie of solutes could eoylaio their geochemical
differences. In addition, he claimed that climate 000ations must have played a
major role in the development of the present chemical cowpusoion. We have used
a variety of geochemical and isotooic parameters ivclooing truositioo metals, rare
earth elements tREE). e?Sr/eeSn, 5t0 aod 34CI and We natnents, phosphate and
ndratefo churacrerrze the sources of sofotes to these lakes. The bO values of the
take water indicate that the deep water iv Lake Bonney has aodergoee extensive
evapo-ccncentraboe, while in Lake Fryxell it baa not. The REE. 30C1 and°7Sh’6Sr
dale demonstrate that at least three sources of sofotes have eaisted. The sources
include marine aerosol. weatheong prodacts from ore stream channels and
floodylains, and anoent mactee salt. The trace meal pcolues sited the importance
of redoa processes within the ekes. wfrde natnent pmtiles have been greatly
influenced by the previous evaoo.concentraten eyisodes. These notoevt profiles
determine so current pnmary production rates within the takes. Our data confirm
many of the initial conclusions drawn by Angino and otnem thirtyIioe years ago.
These inoude tse imyortance of changing Oirsatic regimes on tse physical and
clrenvcat development of these unusual lakes

8:30 AM Nezat, Carmen A.

CHEMICAL WEATHERING IN STREAMS FROM TaYLOR vAl.Lthy. ANTARCTtCA
NEZAT. Canrren A., oneoao@uarvm.ua.edu. LYONS, W. Bnrry, G%SHAM, Elizabeth Y.. and
WELCH, Karhieen A.. Dept. of Geology, eve t7033a, Univ xl Aiubawa, Tusoaionsa, AL
34587; LECHLER. Paul .L, Nevada Bureau of Mires and Geoiogy, MS t70, Uhiveniry at
Nevada, Reno. NV 89s57; MCKNIGHT. Dram V. INSTA.AR. r bed 30th Sr. Campus Ban ash,
Unruamity of Colorado, Boulder, CD 80309.

Taylor Valley fTh). Anramriva is one of the ooldest and oriesi regans in he world. The
surrounding biNs are composed of granite, goess. sotriut, warhie. dolenre, and basalt. The valley
boor esnrueo giaoal till eorrrposed of these roeh types, us well as old lake degoovs. Daring the
auerel summer. streams floe rem alpine glomem through rho tilt to olosed.basin lakes. Previous
srudles hare indicated that disuulabon of salm at nrashe 00gm make the most signif want
oo,grrburion to stream chenustry, but that ohemoal weotheong of silicate reeks also plays a silo.
The goal of rho study is to detemsne how each or the sikeate wok types inflaenees the stream
oheerwfry. tn order to do su, the relationships between the wok typo in m000lithotoge mufemhnds
end the salutes in the streoes that drain rhem ow evaluated. Rates of aikali 1K. Rb, Ccl end
elbelese earth ICa, Or, Baf elements mere compared among weathered wok, unweathewd wok,
and etreaers. Ratios ore used since the lighter caters wmihiv eavh family ore eourdant in
craresesr mnerels arid he veevier cations suosteute fur the wore oomman ores. Stream end
weathered wok samples from monolrtfmtogv watersheds is the United States and the
pelyleretoge rh were eowlyeed. Additional oat ox rates ol average continental crust, seawater
and other rrrenok,fheiogic watersheds were coflecred 1mw previous studies

Pmw the KWh and Sn/Ba data, weethered woks haue egret vonvenirations of heavy canons
,eleone to tight cacaos indicating releawe or the iighter oufons and retention of the heacrer ones.
AN Cream samples ow enriched is lighter cafions reiatse to weathered ano unweethered wok,
end era depleted relative to seawater values. Aloe, TV streams are wow enriched in lighter
ceeows than the otreems w moreldredge watersheds, suggesting both wanre and silicate wok
weewereig influences. In addgor. the Rb/Cs data ‘vaoaie mat TV streams include salutes f mm
eeaesemtg of cheer wore at the teliowrg; sandstone. carbonate, and wetaworpho woks.

8:45 AM Angina, Ernest E.
LEACHABLE TRACE ELEMENTS IN NON.DAiRY COFyEc CREAMOFiS

AhIGINO, Ernest 0.. Dngr. of Geology, rSS Lirdiev ‘tat. Univ of Kansas, Lawrence KS 00040.
MACPHERSON, 0. L.. Dept or Geology. Unn of Kansas. Laorerue KS 60045

Gee cc trw eorrnrronest daily actions is that of Onnkivg a cager cone io.rc cuys per day is sot
urusuetl. Non.derry creawors are lrequentty added to the cove. These pvwders contain
doodium phosphate ares scdsw sileoatunnnate tpiagioctese tefdsttnrl We selected tO cownrnon
creamers fnndetewor,ation of Li. Ca Sc Ti h Cr Mn Fe Co N, C, Ge On Rb. 5, Mv So. Ba,
Ph, Th, arid U eoreeet, EPA drmkirg water stanrderde are astubknhed lee were of thvne elements.
The eepernrsentet method wss cesior.ed to simulate me omrg-aoid ercwcnnnem or me stomach
while prepeitng a solution easily wnamyzed by CPM5. To occurrent’. ms. the powdered rr.eteeet
wee dcauolned ci 2% retire acid and heated gendy one not plate ‘ow dean arrn,eensent castles
were tihened thmagh 0.45 trActor mentrene rmners to rerrove ail of the suspended end ewsr of
tire colloidal materiel. Meted ethe nesuneng sulutwss levis reynesene the leachable traction xl
manIa at the new.dwvy onanrers. Surrnples wore enanyned forms morals by ICPMS and date
ware enh cwrrected uung the results ot multiple readings ot the uamr ealution throughout the
arrelfnwal net. Standards were made f mm eonnrrenmut muhi,elamem sulutwrrn.

01 the elements analyzed, dissolved Cu and ii would Se yrenent at cvvoenrrativns evemgtng
about 00 arid 200 yph, respectively, in oooee ttavnrad with creamer. Cr, Mn. and Pc would be
peasant at agymutmately 0%’ 0% of the EPA MCL orShlCL Other 0PA.regolated alarrrents
anroryced would be present at cvrcentratovs much less than the EPA dnnking water standards.
with the eccoeliun of Pb, cement at tevels et about 0.0 ppb. Aehough the anrount of Cr in oreemer
easored cones is smell, ingestion otto cups pee day at mgee flavored with nvrn-dainy creamer
would supply about 30% of ma dady reconnrrended intake of Cr.

9:00 AM FaUre, GUnter

SOURCES OF THE NATURAL OTRDN11UM ANOMALY tN THE RIVERS OF OHIO
ESSEt4BURO. Cheryl L acid FAURE. Oucru. The Ofrin Snare University. Dept. of Geological

buieaoes.t25 South Oral Mall, Catuesbsus, OH 43216
The Or/Cu rates ef rivers deelnieg marine uarbonaw woks of Paleeaoin age in eoome 0kw em
25 times kielnm than din ceostet cringe ef about 5. when the coeoesesrions of Br em eoptnssed
in puns pa billies sod thaw of Ca in pens per miliwe. The peiccipol riven in Ohio mith elevated
eversge Or/Ca ratios ypeunen then 20 em the Maumm tuner ennd As wibeseeies, the Bandasky Riser.
the Ouiote Riven, acid the Omen Miwoi Rinw. The nutting oneenism ansemely affects ann anna of

about 20,000 kin’ in eesreoo Ohio acid eugene Indian. The Or/Cu rakes of rivos in eesewo

tediawu. avuthees Michigan. West V’vginie. sod Itnitsuky em evnnywbme nsa thee 10. The

smoonium ecnielnenen oi riven is wonton Ohio hue knee amiburad to the disuelutioc of colescite

(OrS0) in the Oilueiaw deboendes of that mgon.
The Hacking Rinnr acid ins wibunueien 1° eawee Ohio that drain Cuebweiferouu saadanwnn,

abate, und some limestone, here contest Sr/Ca rstiea close no the crusnat erase. Although din

Liele Miami River is sesthmeowe Okra deaiee marine uuehoeare rocks of Ordomenan age, nra
aumege Or/Ca ratio ‘a also clwo no the cncsnof asmege, suggesting thur these woks uenrato lens
ateonttc than Ge Oilueiae caebeeunes.

Conwany nut our eupeenotion. the Sr/Ca entice of the Maumen and Osedusky ninons is

sorrkecssem Ohio sony seasonally by up to a faurun of IS, whereas theSe/Ca eerie of the

Muskinguw River romaine virtually coesnoot throughout thc suasweu. An owolynia of seasonal

disobaege meerds and chwoical cemyesittcra ef these nvetn tedtcutcn Get the seasonal ceeteacee

of Or/Cu rams of the Moumm acid Saeduuky nun a caused by toumeses to Ge ebueducce of

Sr-rich bedrock water during periods of tore flee. The Or/Ca ratio of the Muskiegom Rica

remains constaet because the bedwok wafer does not contain unusually high afroebum

uwecertestictis.
These msulns dewensrrstn than the Or/Ca ratios of the riven of Ohio are controlled by the

miemel oomposinies ef the bndwok underlying the drainage bastes, lire eutsrenoe of this

hedwok.telatsd seosrium anumely of wooenn Ohio way ken bnneftciel ordicol tmpbwatons fee

the human population by mdcuing irs susuepitbilify ft loath decay and no esrnopwrontu.

9:15 AM Gascayne, M& -

THE MOBIUZATION OF URANIUM IN A FRACTURE ZONE BY OXYGENATEO
GROUNDWATER

GAOCGYNE, Mel. gasunynnmthaeci ca. FROST. Lauve H., STRDEO.GAOCOYNR, Oinmcfie.
VtLf(O. Peter, and GRIFFAULT. Use Y. Amunto Energy of Canada Umeed, thttgeshell
Laboratonen, Pirueu, Maneebu ROE 1L0. Canada.

Urantam ynesert in ureraton mimmemls tiring a nighly yeertaabio fracture rena in the granne wok
of Carsede’s Undergmund Reseems Labonarcny /dRLf ir eeatheastem Monecbe han bean
rrrabaund during a oheemoal tracer tent fly mInoring ceygermofad euler into the fmerune annie fmm a
neen’audaen soume. The test was pedemred by utuesu Bmengy at Canada Uosted IAECLI inc
ynewe of Fracture Zone 2 fF251 accessed rem me URL at, deoth of 250 met the granee Lan du
Bonnet Berhukth. in rho test, ouyger’ and bioaihevofe-neh gmundwnren rem One upper
vewfdahev raesw man egeeted centwseunfy using irqecricehsohdraeal lrsoee.tenseg metrooefogy
beeneen lee benesekes r7 m open e PU Ci orate of b L/mio. The first phase of me test ersolued
inewrasg eorev men sad hewn stryped en dsnueued umursam (-0.1 mgd,) unwig AECL’s EXPURRT
uraruum firer, Subsaoaemvy. the gmundreetem wuu mn1eered at me satire rate w,dretd peer renrosal
of U. The Sb arId coneenmra000n of dissotoed ooygen. U. wafer one, mrscne’ragumstrm, and iddida
and collerds leddad tracemf were monitored in me wthdtaeut won em.

Breafotmeugh of dsuahed eeygao and eemnaua ci Oh ocusmed mthdm me fled tO fwoo of the
test. Uranium commeentralorn began lv meurease ehem to hear, and 234U/238U octrary ratos
decreased. Uranium and dissolved onygen conwontrusem, Eb and U isotope actmrty who
reached enable values ahee -150 teum. Bars U eavueetotwns arms 234U/238U mba ereneaaad
when umifdrerad. U-norm muter was um/ected rim the second yen of me ann, Micm’ergononm cetiere
eteneosed tome levels of me sneered water cod no f,nrehumr byme geologic media woe obsemed.
Homener. ayecred sdeo coloids nsa 25 mel siomed slight metedaton and lower recovery when
uenryared mm ngevmed ddde tracer leveh. Some dsuan of both Inacem name euaouardeg flow
eysrem ware dentdmed by noerehng an edlecetnt bonetole.
These rests aetrmonstrule the ease of reoreuul ut U 1mm me aneranon osnerals Hr win tructune

zana eta eecth or 250mw grarvie wok, when urnomnoos change 1mm reducleig to eetdanng. The
rasuos indicate met U mnylmewtton ma ktvetuouy mrteimas

9:30 AM ICopini, G. A.
CHROMIUM SPECIATION IN SOt L5 IMPLICA’rbohto FOR 8IOSTABtLIEhTION

Iceytni, GA.. Long. aT., and Eltis. RI.. Deyt. Gaol. Sc., M’eh. th. dcv.,
icoptetg@ptlet.wou.eda; Fomey, Li. Careen for Microbial End.. Mole. St Uwo., S. Lanmeg. Mt
dae2a,

Here on reywe preliminary data from studies to understand the late and transyon or Crate leenem
teamer tannery sire. Thie abodes are being done w assess the potential use of biogeechoetntcal
proeweaas no lent Cr mobility (biostubiliratorl. High Cr levels fuy 10200,000 medigl are found to
sudece swis at the site thur range 1mm sandy and euc to yeuty end orono, Despite Ihe high
cownentrakuns of Cm in the soils, there apyeom te he Ime or no leaching of Cr10 me ettelure
gmandwotwn. Oeguenttel chemical eonracntens IOCEsI wore used to identify eubslroten mel
naqvenlen Cr km so epemtonully delined yhesen of me sods. In kwh onuow end eec awls. Cr was
yilmunly ossuoleled with or outdo, modemutalyraduetle fMRf peace end abase. ooidaable
IBOOI phase. In orued soils a ogntfwanf amount of Cr was also asouwuted with an undo. eaady.
reducible phase IORI. A positive honor cerreleron can obsemed hnheees me uarwortrahue of Cm
in the BOO chase and total organic macer. These data suggeut there ore wofkple eegueoteoog
mechunsms fee Cr ir these sells. In euc soils, seguontenog most likniy occurs thwogh sorption
to Fe veyhydoodes in the MR crave and ongane warren to the BOO phase. Other than euiytwo
to organic melter, the machunismv en Cr imnneohilioatwrr in 000aio calls ora unclear. Adhough one
could paula/ole wet Fe eeyhydnoedes. and Mn uaden and labIa Fe codas fEe) sorb Cnn atnawi
node, me eewfesce of ootde nuhstrafen under reducing oondewvs is debatable. An interenong
obsenvalon is thcr Fain similar In Cm. in rIser it alto amsm in rho ER 000 MR phones of atmoic
soils, Hareever. iris unkeemn whether Cr and Fe era sorbed to the name subsonic end are
lverelem corrected ntmnunaneousiy. or whemen the cu.eenraelion of Ihene morale to wordy
botnueosn. The ypsuibnlry trier Cr snot sorbed rae subumnste End mmem anode awe yneopdere
e.g., Cr1OHI31 can wo be encluded.

9:45 AM EI)is, Robert J.

HEAVY METAL PARTIT1ONING IN SOILS AT A FORMER LOAThER TANNERY
Eke, Roben ,L, ekoror Oydor.meu.eda; koydni, Gory A.; and Long, DavId 1., Dapennrrear of
Goologoet Ocleieen. Mohigon Stole Uneemny. East Lansnmg. Ml, 4ee24-1115; Fomey, Lanry
J. Manse,, Tererree L; Machr. Chrnleyhe. ante Rebentn, Versed. 0.. Cantor for Morotnal
Ecology, Michigee Snore Univemiry, Soot Larakmg. MI. 40024-111ti.

Are foeoer faaesem tannery, sw/s and sednoaela have meal nerrentmtraovta rarrynig hem
beokgmna’td to alanated. alforong me eeperiunoyto atudy the bogaedmemmal fete of heavy
mete/a tender lavenne aedimetre types and rmectobolagncal pnoeeeneu. Oadatsansls nary d degree ci
norsrason, eiadoben, and organic wager ocnrem, It oppeom men nvnrme 40 s’eera ama rannemy
upevaberra oeoued. mete/s have beeerme eeesubikned and do nun eypean tube emlerieg Ore

As part of me elton to investigate we bog000lsarewel yraceases ermokilirriig enetele, me lute of
selected metals Ie.g.. Cm, Cu, Zn) in being ntad,ed in lbs nynnem using aeleethe dnaoraal
eemnuhons end perawater samplers to dntenndra metal yaoniunihg oivsn aedtmettrn, end behme.r
solid and hgad phoues. Gieohical reehoigues. R’ and O’orada factor orralynle and GIS are unao tv
onaluela ktogaoeltemtoal peeewa em perriening.

Selected insults ama 11 nterhegemnests and sulfate reduetion appear lobe tongnriont eonrobtol
ywoanneato nba saturated nedimeete; 2) eaudy reouuible IER: Feflilo owdaal. orudaralely
,ednwtble fMR; Fe ecidee), end bane ceidirablo 1800; organs menarf are me roost impomnenf
eaguenteotng phones under alt sediment cnrdrtunu; 31 re/olive yuvilmerg unwire phases cases
among the rivera/s studied (e.g. Cr is yomenly essuetaled with MR end BOO. Em/s pnwaoly
ossueneted uith ER and MR. and Cu in asuocioted web BOO and ER fan nawrplon mOm high etgauio
marten and essoetoted with MR and ER toe sattrplas with low orguno warrant; and df pattitoseg
among phase,. eepacialhy rem Zn, differ, between anueruraned ord saturated coeddoon, Our
yrakmmanoty comiclunton in met lye neluw of metel yotrloetcg rime eedtmeve with alenoled
eanweerrasors w oak/sr to that ot unwantommnated sediments. Horeevem. eubstistea uermrpnntrg
the OR and MR yhonen on the enoniv samples ore unclear because me ewnlmee et outdee undan
these eormdttons o debebable, M’emkiol pwoensaa way play n key oie ‘n dafemrrsvang rho nature
of aubstratan tnrreobitnng mhe mete/n und,n Ontario conditions,



10:00 AM Bonzongo, Jean-Claude

LEVELS. SPECIATION. TRANSPORt AND FATE OF MERCURY IN THE CARSON
RIVER SYSTEM ICRSI. NEVADA.
BONZONDO )eacr-Clavde & LYONS W. Berry. Dpi. of Oeology. Univ. of Alabanta.
Ts’.caloova. AL 35487-0338. bonoongn@wgs.gvo.aa.eds; NINES. E. Mack. Dpi vi
Bivlogival Sciivnves. Univ. vf Alaska Anchorage. AK 99508-8104; BARKAY Tarnar. Opt.
vi Molevolac Biology & Biviechnology. Tel Aviv Univ.. Rantat Aviv 69978: WARWICK).
John. Program vi Hydrvlvgtv Sctcnvesil75, Univ. of Neavad. Reno, NV 89512

Thy biogeoclnemisny of rnervvry lHgl has received cnnsirdenohle attention neeently
lnocaaco vi the tvntcisy of methylmercvry IMvHgl. the accumulation of MvHg in biwaa, and
it,. hiomageification in aqvattv food chains. A knowledge of savior. conceotraovn.
transport, and dynamics of Hg in aquatic systems is needed so pnndict its potential impact
on hamav. as well as aqwacic life. Fast and csevnt macarch has been mostly dimcted toward
stsdies of Hg dynamics in fmehwater lakns nod wetlands of mm noerhem temperate vnd
tmmal mgioos bncavse ci inomasing concerns abvot Hg contamination in fish in sfseso
anus. However. Inst effon has bern dimvted toward vtsdies of Hg cycling in mote acid
systems like the CBS iv Nevada despite the fact that this aqoatic system and swssw others
air severely impacted. The ave of Hg’ for the evttwcttwn of Au aod Ag a eertvry ago
msohed in sigtttftcaatt Hg cvntamieatiwe of she CBS. To date, contaminated mtetng reman.
prestovsly accamvlated in mill tailings contieve to be dispensed thrvvghvat the CR5. in
large part due to flacial processes. We taco determined Hg concentrative and spccta000. a’
well as its fate tn the CR5. Concentrations of Hg deterteised in sonface watess wete band to
istcsewse with incmaeing few mgime. reachtng calacs as high as 10 gglL and 0.0072 aglL

total-Hg iTHgi and MeHg. respectisely. Hg to the water column was mostly hwvnd to
fr:tntcalato matter and no mlativnshtp was fovsd between DOC and she dissolond fcccttoov
ci Hg. Conceetrattons of THg caned from w3 to bo0ygig and form —1.5 to IS gglg dry
wetghs in hank aod ncenne sedimonis. respocitcely. In both cases, she fraction vccvnng a’
MeHg ww always less than St of THg. Is rivever sedinsects. a good relativnship was
found between actoaf lends of MeHg it scrface sedimeots and rates of MeHg foretatior,
Laboratory and field iesesttgations showed that the htvtravsfvttssastvn of inorganw Hg to
MeHg in the CR0 is control led hy a combination of factors ieclvding the tovwiiy vi high
in ssta inorganic Hg levels on microorganism populations. as well as the increase of both
alkalinity and certain vvyvnivn forming elements due to the ecapeconcentratron as nser
water flows downstream in this and eesiroettwnt.

10:15 AM Boulet, Michelle P.

GEOCHEMISTRY OF TAILINGS. PORE WATERS AND ACIDIC DRAINAGE AT THE
CLEVELAND MINE SUFERFUND SITE IN NEW hX1CO, USA

ROULET. Michelle F.. and LRROCQUE, Adelasne CL., Dept oiGeelwgleal Selnea,
Uaiveesity vi Maekeba, 240 Wallace Bldg. 12$ Dysare Road, W’mnipeg.
Manitoba, Caasnda, Rfl 2N2, adtaeacqwe®amaaitnbe.sa.

The (3esrlaad depasit is a Za-slsare leaned in else Great Cesaasiy mining district earth al Silver
City. New Mesica. The Ctevefawd miee-tailiags (Oil) were dspwsbed Ia a valley at the
beadweeees elan eplseeseeal steen Peinsary ssdfsda iaslade pyrive, epheleeele, chaleepyrige,
gelena aed arsenspyriset gangue mineesla inclade qsaart. calcite, and maganvite. The tailings
have sadergane esameeewa wee.lday cycla. reselling is earnaive esidatiae cad dllteensiet
eemeasasive. Secondary minerals predominate. and eaaaiat 5g jaraaive. goethite, upan and
enemas Fe esyhydresides cad swybydeasaliatos. The pH sithe stream draining the CMT baa
law as 2.15, Mawimam disaslved metal eaaoeatrasiaas in site ateeam accee a pore water within
tkradiegst 3382 ppm Zn, 604 ppm Ca, 4.16 ppm Pb. 4633 ppm Cd, and 16,65 ppm As. There
vratiaas decrease downstream away fesm the tailings; 3km fram the tailings, meet motala
are belaw detectiaa and the pH is 7.

Average Ph evacmstratiaas in tailings are 12 lime higher than esroage Cd
enaceateatines, bus average diaaolved Pb saaeaatratinsv in the stream are apse 12 timer lower
than dissolved Cd cancmrcenlasasa. This edatiemhip indicates that while Ph is relatively inmehlle.
Cd is sandy mohilisad asst vithe tailings indinwlnnd farms, Law mobility of Ph within the tailings
and law esmeatslaem viPh in acidic drainage ineidate that thia element may he lem ale threat
ta the environment than ether, mare mvbite, tssic dame (e.g.. Cal) that nee prawn in lower
eaaeeatratiens in taints. Zn is highly mobile, due Ia edativdy high salability siZe mlfata,
Bamba sfmeshnadoal teampeet sf sedimme dowsosram is aninapmtnnt mmhaaiamin mahlliniag
As from the tailings, while chemical transport appears minimal. Than, an anderstanding al
r’slvr aitaillnp and the sabshthlaa afmeadaty nnweents is necessary ta accurately predict
the tasivisy visalfsde esinewasces.

10:30 AM MacpherSon, C. L.
TRACE ELEMENTS IN NECENT ALDAL CARBONATE AT THE KONZA LTER SITE.
I9DNTHEASTERN KANSAS. DETERMINATION BY LASER ABLATION MICRDPNOBE (LAM)
CPMS

MACPHENSON. G. L.. Dagt of Owelogy. t20 Lindlay Haf, Urec. of Ranaas. Lawrorwn KS
feats. ttesnweltssfsab.cc.skans.sea; JACKSON, Simon E.. Dogt. vi gasEs Sciotweo, Mntssenal
Little., St Johns AIR 3SS NP, Caoada.

l.aynes of algae nod cneocnta poisvthcaly cover mob vstcttge in stwsm bode at gsa Rmtn
Ptsofe Long-Teen Ecological Rosoawh Site in swotsenstem Kansas. In toss sactwn, den
eflit& is sassntnted ctssdefy into daA lvegasw.swlrl tapers and light lcatbmtate-tisirl layms. foIst
racial itlo tapers ate pcioss and consist of rstioswrsa of the algae end cntbonnto an well as
errb’npped ads. TIde ‘stream algal carBonate a besng esathed io vigor to andetotastd tho eesfta for
mid men balaewe c6 Once elomeots ma gtsarn watershed. The Metnonat uekwmrry inane.
thebes ssiceogesbe (LAM) ICPMS was used to analyce the motel ctserrssstry of the layers mid
ugH of gsa aaregle was alaw thsavfeed and enalyced by ttadeweal ICPMS at gsa unreensep of
Kaamns Plasma Assalytwal Lab. Bocaase the layers are nserares, Use gore and merthars had to
be celctdeted vying ear enrgirwal technique that npgroaimoted the best N of vi Ore trwco-reet&
dan toe nuether at parameters assumed to be constant, such an the Sr cvroeof of the
catbanata. TIre LAM’ICPMS wadis were connected by eoemnl stactdntthcatwe, cabbtased agaatnt
NIST glass stnednrils, arid processed ix sonnet eed-meether coeigwsthcns. Resggs show stint
gre carBonate layers nra piobablyqsee gum. oesrtasesog obost gg% cathoenta. and gte tegaeec
layers are also fairly pine. cvsmssting ot absat 04% organic wnOer. The TfVtJ silos am 55w to
lanes bigiser in 8* oegazse’rlclr layers Own ci the carBonate layers. neil nsa Pbi’J and Viii tstsws
am eliteS lanes higher 65 gte gtganw-rsctr layers. Ag trscwthwn metals aw eetndted e the
otgnrae-tiett layers, as are gte higlser mess elanwets (U. Th. Pb). mesa rwswth areas expected
for pnetelvoi’tg of moroN between oegaeie toner and carbonate. This work dernoestretes that
lane ablative cnn be esed eaceesotuly it ottalyos fsigHy porocu, goody crystalme to
evrwtystnlime natural mateetnls saceesalaily.

10:45 AM Shilles’, Alan M.

SEASONAL VANIASILITY OP DISSOLVED TRACE ELEMENTS IN RIVERS AND STREAMS
51-tILLER. Alan M. and HEBERT. Ttacey. Inst Marine Set., Univ. Svuthem Istissssssggi, Ststuss
Space Or MS 3gS29, nsbiferOwftnla.stasrrteda

View serws ct dissolved trove elements in rivers are ergottant tot ffwo csicwlaiwns. toe
undersranthng am meclsatsserrs ecnrrolbrcg the Ilavial cotweertativirs of these elerrrsrrs, end for
the design end itnrbfarrresrtarios of research end vronitovng ptngrarrrs. We have obtained erortrtdy
trace element here series for a irately of teems and streams. The samples mere vbtnased by
volweteees wont clean ptlyelhylove syerrgrs acid stisrsgs lifters; iris data repressor assolved plus
coloidal concentrations. Element deiemsried iodade Ms. U. Mo, Rb. Ca. and Ba. Rinses end
stmacrrs sampled ranga Istir the Missivaiyyi River ton smaft alpirs grwam. Trace element
ooncentrsbrsss gerresaifp slraw seasonal oasabdity. though the typo arid cause of Ow renabdify isa
birches 010* system. to sante cases for same elameofs io-sirsam processes (e.g.. biological
acsstty, photndvsosstry( aggear to be rrrvortarrt. In other eases hydrologic sectors (e.g.. dsftstms.
Ilssfsirrg of sails) or source variability (e.g.. seesosnl seduang cycles) am esgivoaro. Factors that
datarsmre what type of bshavtor is observed probably HEads orgasa nosiest, water tasty acid
depth. and reducing sources.

11:00 AM Foraeh, John M.
corfTalatnsos or rdgTAs,s TO sIte,aa wATtas rsoM stACK BRAI38 sic 1616565 aTE

Johe M. Porseb. (Sforseb@cctr.ambc.eds) acid Raynsvssd M. Coveney. Jr., Depsssmrss of
Deosciewers. University of Missosari-Ransas City. MO 64118.2499. USA.
At nest a dosest thm Pssosyhs’sstiaa Macb sbales of the U.S. Midwest ace very eoricbed in beasy

rresals cossgissnd to moss black sbales. To detertstiae the posetuisl of these sbalm so leach heasy

nesals so asefoce wosess. samples were collected ftant seeps sear ICC. foe ariolysis, and
espesrtresssatly leacbed sasoplos war prepoend fsnss both the Stack and Nasbpacksicy shams of

ICC and also from Mecca Qnsscsy Shale (MQSB-I) front Iodiaoa
Samples wan colbesed in acid-washed low deosity polypropylene bendes then filtered and

ssabdiocd with endinillnd metal grade oisic acid. Sassgiiss were analysed with n Vanon UlbsMoss

inductively couplnd plavora-osass spectrometer (ICP’MS). Two typos of sassqslns wmn soalyced,

saotnd seeps and eapeniowotal loachases ptcpvsed with either distilled water or vixic acid.

Typical results ace: r° Cd Zr Fe Ms Pb U

MOSs’s Ecynreess 0.1 tOt 13130 1056 3013 11.0 233.9

Brat Eaymsneo 64 2,6 2.9 709.7 0.20 0.2 SSI

sfathpaokctcy Ecyasosot 6.5 fit 3.5 7331 tOt 6.3 t76t

Stat SbairSmp 6.9 103 10.7 2676 a.t 04 3.0

HcabyeckserSiraioSwp 74 c.e 0.11 732 0.02 0.X 2.7

cScPAf4O, tow ten St II to

The above terolss show sorprisiet differnnces in releases sf metal nstweg the three Mack

shalrs which cwntsihsse metals to gnossodcvwtnr in asswsnts escreding fihCLu for federal dnnbseg

wnsrr in sort cases. Nvrsosl seeps cvosastt Fe in qtsasstities >MCL in all cases and the Stark Shale

produces Cdiv qitassnities >MCL its swat cases. Espcnnsents indicate that coscenuattons of

owsals gready IcMCL is most cases. Hence she potential far natatsl ‘pollvdott by black thames is

cacsiderable and should he esulaared whenever such shales oar pmscnt

11:15AM Abraham, J.

NATURAL AND A34THROPOOENSC INPUTS OF fctETA.L0 IN RESERVOIR SEDIMENTS:
A FIELD-VALIDATION FOR ALUMINUM-NORMALIZATION APPROACH

ABRAHAM, 3., Geology Dept, Baylor Uttvmssty, Waco, TX 76758,
ahnbasrsQleartldvgsc.baylotnda ALLEN, F.M., DUNBAIS. LA., end
DWORIUN, Si., Dnnlogy Dept. Baylor Univasnsy, Waco, TX 76798

Hoemalie,stian of metal roncmtosttons so Al disaisnissases tresses) born assdeopogmsic
noses sod thereby helps to identify seas prone so eodeopogensc intlisasce. The soemaltovooc
approach is hasnd nsa Iwam misistg wndel dint involves aliessinosiliceles end quart en the
ending mad mmnbets. Rosersair sediments air idnl to sat he ransy ndcmst nawoopsoas
hmnaee seanvoos typically orep >90% of sndimmss inputs, end she amuses of sediment mpsstu
ned potential aotloapegmsc sotosa ass easily tdonisflnd, It this study, we oasotsed the sposal
dsanshstton of mends its a macrear that envessm tenaosllycoeoansg sedsmwsrs (60% cloy sad
70% sand) at she two ends and whose thsinagn era a ohassctmsznd by snob with conflasag
soistmslogy (S0%-95% claps and iv 2E% clays) its the twa respective haaisss. Sissy aarfaoe nod
cent samples along a 21 los osssaect within he rmm’vor aa well as IS ovesrk sndimenm 7
rock types in he watershed moe sampled, end ehenssenlly analyzed. Baseline models for Ba, Cr,
Ca, Fe, Mo, Ni, Pb, V. and Zn wan established by Iinesesrsessimsa with Al ache depmsdest
notable. A sorssg relationship is noted between mends sad Al coaemssabwns es esdicosed by R
5 E.70, ecceys foe Ce (OAR), Ph )0.39(, sod Mo (032). Of he 34 sites, 65w B sites indicate
mwsched levels of Cr, Cs, Fe, Me, Ni, sad Zn. Thee msrschnd cites ass losstcd ismoedistely
damsrrswnos of an asides for ssoemwoser noisE bran ass sekan can end en ndjacnti wren. The
marched zest, located in insmmstediate water dephe, is chranterond by he gseosmi
anctsmulaoan of clay-steed sediments. Within 4km dowssssnss of he emma, physical mming
mdi caebossatr-nch sandy mnd horn he northan beam dilates he mmnlanestpltone. Thus.
waosg AS as a,aonnolssa si is pnsatble so identify mode ennclamsnms of nseials from discrete
elsdappagensd’lssps€ so he reservoir sndisneen which vdsrswtae contain mends as levels
comparable so regional shams.

11:30 AM Macfarlane, Andrew W.
LATERAL AND VERTIC4L VARIABILiTY OP HG AND P IN EVERGLADES SOUTHERN WCA
56 PEAT SOILS

ARPSTRDM, Cleane, CH2M Hit, 4350W. Cypress St. Tampa, FL 33635,
carfssmneeh2m.com; MACPARLANE. Andrew 99.. Depf. ol Gaasogy, Rondo Intematlosmel
Ueivsrwty, Miassi, FL 33196, msacfadaeseeonms.fw.edu.

me thsoovsry of up to 3 ppm Hg in Everglades fauna has nods 0 ismgissaf roe to asidesstard the
amasses and nsvvemesss of ibis toot metal. Proposed eeplanatans ton cheated mercury its
atitnals bann riclisded eontanssatan from agmsitsral rsnoff, contamrwrabon 5mm Ardssssital glnnis
and cmetatstors. and enhanced nwthyiaswo of resident awl mercury. We measured Hg and Pin
peas soils form the csnirsl Ensr9iades trough to asomins corslstars between Use two eiessenms,
to coergiare she mowvary conreni of tygaal Ensrgladss peat vmfh vtttee organic-mitt soils, and to
bob for nsmtaal and lateral eorwnntrativn gradients that mgsrr often dues to the sources of bath
slarnerts.

Sods 650* soothsm hell of water Casaemstiois Area Mare mostly goats with some organw
sits toes, Memory consents of 64 sadoce samples over a 500 squore tin asso enerege 2g.?
srnjoc (209 nglg dsp ssdenere). what are slur ensndmed relarve to ether argsea-ndm soils. Highs Hg
contents a Everglades fish ore thsrelom not cavsad by anonraivisaly high soil Hg. Mg contents of
syrians soils show no aystr’mohv letersf sasafae. sire suggerif desosdsvs 1mm wsa-sssned

nosmoagftsrio sources resher than nearby point sources or ravel tseoff. P contents of suifnce
samples range frose 350 to 050 mvmgmtsme/grem try sedesevr, whrelr appear representative of
israeor crane of water ctrsstnsbon areas nor effected by agveatuml rusroff horn canals. Hg and
P ssssrpfaa each form single atnhtticalfy iotnmammal ptpulatans.

Coma iranm 5 sites contain mare Hg end Pat or near the oaifsea them at 20-30 em depth. Mg

arid P contents at kidisrdwnl cows cosrelnte waS arid debra separate background end anomalous

popolaitiss. me Evergledes em soturally nastIest-poor. and nabsudacs P diottlbufloss are
probably desemshed by uptake by asssgrass end other plants, me correlation between P end Mg
naggesrt thot although stnrosphsitc Hg eegssrar has undoubtedly increased iv recent dacndes,
yoetdaposdional mobilization 01Mg bg plants may sttnngly affect Us dintributen in soils, mesa
hsidlvga, together weh recent direct meaacrements of atnwspheric H1 depvseian, imdtnte that
gressoss ssrimatea of Hg depvseion rates based on Everglades peat corst. mirth attained that
Mg la immobile ingest after depvseion, hove yteldsd large oesrssmthufas.

11:45AM Keith, Karan S.
MAJOR AND TRACE ELEMENT CONCENTRATIONS IN VIRGIN INDIANA SOILS AND
ADJACENT FARMED SOILS

KEITH. Kason S., Dept. of Geological Sciences. lndnna linicersoy, thoomingmcn, IN 47405,
kabaith@indinsa.edu: OHESTI. Lawrence i., Dept of Gculogoal Saesuss, Indiana Unvnssity,
Roosrrsngton, IN 47405; SNAPPER, Nelson R, Indaro Gsolugioal Surrey, Bluvmcmgtan, IN
47400.

Geology plays air imgnnsst mols is soil development, bar mat nrsdrfiet soils though usss such as
fanning. Therefore what iris, if any, hat intestine agvculture is this cesfuty played in atenmrg the
ctsersicnl comgostan of our sods? Cowal graiss mcargorsts motala end other elements °uring
growth. Some vi these slesmrerrs moko-ug rho segetatire plont mass that is ratumsd to f ho tail.
bus considereble amounts are concentrated in seeds that mom karaettt for food oros feed for
doewata asitmals. Every seed crop oubteguermiry removes substantial amounts of trace
efermmemes. In 1995 more than 36th memnu toss of major grains ware produced from ebout 320
million ncsss sithe Uneed States. Lovg tam removal of macs elements 15gM well impede plant
growth and result As decrsnwsg production arid quabty of grains.

me study examined srtalar end trsce element canconfratans nO paiwd nets ol ssmrmftlee,
cotrasfing of sirgiv )nos’larmed( Indiana soila and geographeeily adjacent identical soil types that
are under cuftientios. Two verve grains stands ovA three virgin timber stands along with their
wapecticn ndiwiristg egricultumel sees were nempied using n hand auger and each owl honcon
detigteted ard tasted for slamenral csrosvtrstioss, Surpraingly, corcsrmrebnes of the mapir
elerrmsnts Ca, P. Mg. and K ware higher iv irteessly lnnned areas, live and ha ware slightly
hlgfiar in the natural somplaa, Treca nlnment voices los Zn, Ni, Cv. Mn ware higher in fsrmsed
soils. We believe that trace orroants ni minor slerrerms plus maur elnerenra are orruolly odded iv
the soil Irom feeitiaess end other sgnruhurof products. Our date indeates that mmpomravt elswents
are not being removed from fnnmssd omens.



0 IMA ‘98, 17ih mt. Mineralogical Assoc. Meeting
1998. August.9-16
Toronto, Canada
Contact: A.J. Naldrett
IMA’98
Dept. of Geology
University of Toronto
Toronto. Ontario
M5S 3B1, Canada
FAX: 1-416-978-3938
e-mail: ima98@quartz.geo1ogy.utoronto.ca

O IAGC Symposium: Sources, Transport, Fate and
Toxicology of Trace Elements in the Environment
At the GSA Meeting, Toronto
1998, October 27, (provisionally)
Toronto, Canada
Contact: G. Faure
Dept. of Geology
Ohio State University
Columbus, Ohio 43210-1398 U.S.A.
FAX: 1-614-292-7688

o The Exploration of the Moon
1998, October
Contact: E.M. Galimov
Director, Vernadsky Institute of Geochemistry and
Analytical Chemistry
Russian Academy of Sciences
Moscow, Russia
FAX: 7-095-938-20-54
e-mail: galimov@geokhi.msk.su

O SEG-5, 5” mt. Symp. on Environmental Geochemistry
2000, April
Contact: M. Fey
Department of Geological Sciences
University of Cape Town
Rondehosch 7701, South Africa
FAX: 27-21-650-3783

Other Meetings of Interest

o Conf. on Hazardous Waste Research
1998, May 19-21
Salt Lake City. Utah, U.S.A.
Contact: website www.engg.ksu.edu/HSRCThome.html
phone: 1-913-532-0780

351h Ann. Mtg. Clay Minerals Society
1998, June 6-11
Cleveland, Ohio, U.S.A.
Contact: P.J. Eberl
CMS. P.O. Box 4416
Boulder, Colorado 80306, U.S.A.
FAX: 1-303-444-2260
c-mail: peberl@clays.org

O mt. Symp. History of Mineralogy, Mineralogical
Museums, Gemology, Crystal Chemistry and Classification
of Minerals
1998. June 23-27
St. Petersburg, Russia
Contact: G.G. Anastasenko
Faculty of Geology
St. Petersburg University
St. Petersburg 199034, Russia
e-mail: rnm_98@mineral.geol.pu.ru

41h mt. Symp. on Environmental Geotechnology and
Global Sustainable Development
1998. August 9-12
Boston, U.S.A.
Contact: V.0. Ogunro
CEEST
University of Massachusetts
Lowell, MA 01854. U.S.A.
FAX: 1-978-934-4014
c-mail: ogunrov@woods.uml.edu

O IEP’98, Issues in Environmental Pollution
1998. August 23-26
Denver, Colorado, U.S.A.
Contact: L. Quirke
P.O. Box 101
Wantage, Oxon, OXI2 OQS
U.K.
FAX: 44-1235-868420
e-mail: lynquirke @compuserve.com

0 ,Ih Ann. V.M. Goldschmidt Conference
1998, August 30-September 3
Toulouse, France
Contact: Conference Organizer
8L Ann. Goldschmidt Conf.
Laboratoire de Géochimie
38, rue des 36 Ponts
31400 Toulouse
France
FAX: 33-561-52-05-44
e-mail: goldconf@ lucid.ups-tlse.fr
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G 8” Congr. of mt. Assoc. of Engineering Geology and
the Eu vironnzent
1998, September 21-25
Vancouver. Canada
Contact: 8h Congress IAEG
% Venue West Conferences Services Ltd.
#645-375 Water Street
Vancouver. British Columbia
V6B 5C6, Canada
FAX: 1-604-681-2503
e-mail: congress@venuewest.com

Addresses of Executive
and Council (1 996-2000)
Gunter Faure (President)
Department of Geology and Mineralogy
The Ohio State University
125 South Oval Mall
Columbus, Ohio, 43210-1398, USA
FAX: 1-614-292-7688
e-mail: hheath@magnus.acs.ohio-state.edu

Eric M. Galimov (Vice-President)
Directors, Vernadsky Institute of Geochemistry and
Analytical Chemistry
Russian Academy of Sciences
Kosygin Street 19
Moscow 117975. GSP-I
Russia
FAX: 7-095-9382054
e-mail: galimov@geokhi.msk.su

David T. Long (Treasurer)
Department of Geological Sciences
Michigan State University
East Lansing. Ml 48824-Ills, U.S.A.
FAX: 1-517-353-8787
e-mail: l4790dtl@rnsu.edu

Mel Gascoyne (Secretary and Newsletter Editor)
Applied Geoscience Branch
AECL
Whiteshell Laboratories
Pinawa, Manitoba
ROE lLO, Canada
FAX: 1-204-753-2703
e-mail: gascoynem@accl.ca

Hitoshi Sakai (Past-President)
1-4-7-1508, Seishin-Cho
Edogawa-Ku
Tokyo 134
Japan
FAX: 81-3-5676-8183
e-mail: fb8h-ski @asahi-net.or.jp

Council

John J. Gurney
University of Cape Town
Private Bag
Rondehosch
7700 Cape Town
South Africa
FAX: 27-21-650-3-783
e-mail: mindicn@iafrica.com

Russell S. Harmon
U.S. Army Research Office
P.O. Box 11221
Research Triangle Park
North Carolina 27709
U.S.A.
FAX: 1-919-549-4310
e-mail: harmon@aro-cmhl .army.mil

Jochen Hoefs
Geochemischcs Institut der Univcrsitaet
Goettingen
Goldschmidtstrasse I
D-37077 Gocttingcn
FAX: 49-551-39-3982
e-mail: jhoefs @ popper.gwdg.de

Pctr Jakes
Department of Economic Geology
Charles University
Alhertov 6
128 43 Prague 2. Czechoslovakia
FAX: 42-2-296084
e-mail: jakes@prfdec.natur.cuni.cz

Gero Kurat
Mincralogisch-Petrographische Abteilung
Naturhisiorischcs Museum
Burgring 7
A - 1014 Wien
Austria
FAX: 43-1-52177264
e-mail: gero.kurat@univie.ac.at
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International Association of Geochemistry and Cosmochemistry

Application for individual membership (1998)

TITLE: Dr. [ J Prof. [ I Mr. [ I Mrs. [ I Ms. [ I Other (specify)

FAMILY NAME:

GIVEN NAMES:

DEPARTMENT:

INSTITUTION:

STREET:

CITY:

STATE:

POSTAL/ZIP CODE:

COUNTRY:

TYPE OF INSTITUTION:
University { I University Institute [ I Government [ I Private [ I
Other (specify)

POSITION IN INSTITUTION:

PROFESSION:
Geochemistry [ j Geology [ I Chemistry [ I Other (specify) [ I

PLEASE NOTE: YOU MUST BE A MEMBER OF IAGC TO SUBSCRIBE TO
APPLIED GEOCHEMISTRY AT $44.OO/YEAR’(S33.OO FOR STUDENTS.
SEND NO MONEY NOW.
YOU WILL RECEIVE AN INVOICE DIRECTLY FROM ELSEVIER SCIENCE FOR
THE ENTIRE AMOUNT. -

PLEASE FORWARD COMPLETED FORM TO:

Dr. Mel Gascoyne
Secretary, IAGC
Atomic Energy of Canada Ltd.
Whiteshell Laboratories
Pinawa, Manitoba ROE 1LO, Canada
Fax: +1-204-753-2703
e-mail: gascoyne@aecl.ca

NOTE: SEND NO MONEY NOW!

NAME OF REFERRING,
PAID-UP MEMBER:

IAGC MEMBERSHIP DUES: $10.00 US PER YEAR [ I

SUBSCRIPTION RATE FOR APPLIED GEOCHEMISTRY. $44.00 US [ I
STUDENT RATE $33.00 US [ I





Marc Javoy
Institut de Physique clu Globe
Universite Paris 7
Lahoratoire de Eochimie des Isotopes
Stables
Tour 54-64, IER Etage
2, Place Jussieu
F-75251 Paris Cedex 05
France
FAX: 33-1-44272830
e-mail: inja@ccr.jussieu.fr

Malcolm McCulloch
The Australian National University
Reseach School of Earth Sciences
GPO Box 4
Canberra. ACT 2601, Australia
FAX: 61-62-490738
e-mail: malcolm.mcculloch@anu.edu.au

NV. Sobolev
United Institute of Geology.
Geophysics and Mineralogy
Russian Academy of Sciences
Siberian Branch
630090 Novosibirsk
Russia
FAX: 7-3832-352692
e-mail: sobolev@uiggm.nsc.ru

K.V. Subbarao
Department of Earth Sciences
Indian Institute of Technology
Powai. Mumbai 400 076
India
FAX: 91-22-578-3480
e-mail: subbu @ zircon.geos.iitb.ernet.in

Yishan Zeng
Department of Geology
Peking University
Beijing 100871
The People’s Republic of China
FAX: 86-010-62564095
e-mail: gwang@geoms.geo.pku.edu.cn

Ron Fuge
Institute of Earth Studies
University of Wales
Aberystwyth
Dyfed SY 23 3DB
U.K.
FAX: 44-1970-622659
e-mail: rrf@aber.ac.uk

Addresses of Working
Group Chairmen

Global Geochemical Mapping

Arthur G. Darnley
Geological Survey ofCanada
601 Booth Street
Ottawa, Ontario
K1A 0E8. Canada
FAX: 1-613-996-3726

Water-Rock Interaction

W.M. Edmunds
Hydrogeological Department
Institute of Geological Sciences
Crowmarsh Gifford
Wallingford. Oxfordshire
OXIO 8BB, United Kingdom
FAX: 44-491-825338

Geochemistry of the Earth Surface

Robert Berner
Department of Geology and Geophysics
Yale University
New Haven, Connecticut 06511, U.S.A.
FAX: 1-203-432-3134

Thermodynamics of Natural Processes

G. Kolonin
Institute of Geology, Geophysics and Mineralogy
630090 Novosihirsk. Russia
FAX: 7-3832-351351/352692
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Applied Isotope Geochemistry

Arne Raheim
Institute for Energy Technology
Box 40
N-2007 Kjeller, Norway
FAX: 47-63-815553

Geochemistry of Health and Disease

lain Thornton
Director. Environmental Geochemistry Research
Royal School of Mines
Prince Consort Road
London SW7 2BP. United Kingdom
FAX: 44-171-594-6464

Geochemical Training in Developing Countries

U. Aswathanaravana
Universidacle Eduardo Monclalne
CP257
Maputo. Mozanihique
FAX: 258-1-421577/429521
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