
: 1

:'i.\ *

\

.H-SK-it.'--..!.-MM -or

— • if' '.C •':i'it'l r-ill)l: •". ' .

After 18 years as a Member (Fellow)
and 18 months as President of the
Association of Exploration Geochemists,
I will use this opportunity for a little
reflection.

I am, or have been, a member of a
number of scientific associations/
societies and without doubt, AEG is the
best of them. This is not to imply that
there are none better or that there is no
room for improvement. Why do I make _• • ^
this assertion?

Firstly, AEG is comprehensive, with emphasis on both
research and application, catering for the needs of
universities, government instrumentalities, industry and
consultants. It is international in scope and, although
servicing mainly the mineral exploration industry, there have
been encouraging moves recently into environmental
geochemistry and ore genesis. An emphasis on the search
for fossil fuels using organic geochemistry is one possible
avenue to be explored. We are also extremely fortunate to
have two excellent means of communicating our science: the
Journal of Geochemical Exploration and EXPLORE.

Secondly, previous Councils have made some innovative
changes which will ensure the vitality of AEG as we start on
our second quarter century. We now have two prestigious
medals for outstanding contributions to exploration
geochemistry and to the Association. The student paper
prize, although not as keenly contested as had been hoped, is
aimed at encouraging our younger members. Another great
success has been the Distinguished Lecturer tour which
allows geochemists in a number of countries to meet with the
visiting lecturer and discuss the latest techniques and
methods. The number of Regional Councillors has been
expanded to give our members in all parts of the globe a
local point of contact. Many of our Committees have been
very busy, e.g. the Elsevier negotiations have resulted in a
new 5-year contract which is now acceptable to both parties;
we have new membership application forms; there are new
and improved ways to publicise the Association; and we
should have a new comprehensive bibliography by 17th
IGES. Of greatest importance are the successful efforts to get
the business affairs of the Association running smoothly.

Finally, AEG is successful because of the friendships
which are made through scientific contacts, meetings and
exchange of ideas and knowledge. I have been privileged to
meet and often stay with many very friendly people and I
am sure that this applies to us all.

Continued on Page 3

Gwendy Hall

My congratulations to Graham on
his very successful term as President,
during a period of challenge and change
for the Association when numerous
decisions had to be made. I was
surprised that Graham was the first
"non North American" to hold this
office and am delighted that David
Garnett, also from Down Under, will
assume the position in 1997. David,
incidently, has been extremely active
this past year in updating the
Australian section of the database (otherwise known as
troubleshooting!) and in representing us so well at
Geoanalysis '94 in the UK. The Australian influence
continues this year with the 17th IGES in Townsville,
Queensland, a meeting which many of us are striving to
attend. It is the official venue for the celebration of the 25th
birthday of the AEG and I hope attendees will range from
those with membership numbers below 100 (e.g. Al Archer is
#1, John Barakso #4) to those newcomers in the 3000 series. I
feel particularly privileged to be President of AEG during
this jubilee year, an event which naturally fosters assessment
of the status quo and contemplation of new directions.

We are adopting a higher profile at both international
and national meetings; to this end we have purchased a
portable booth to advertise our activities and products.
Andrew Bourque, now in Nevada, has kindly volunteered to
assume responsibility for publicity and is open to new ideas
and suggestions from our members. The first venue for our
booth will be the Prospectors and Developers Convention in

Continued on Page 3
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Information for Contributors to EXPLORE
Scope This Newsletter endeavors to become a forum for recent
advances in exploration geochemistry and a key informational
source. In addition to contributions on exploration geochemistry,
we encourage material on multidisciplinary applications,
environmental geochemistry, and analytical technology. Of par-
ticular interest are extended abstracts on new concepts for guides
to ore, model improvements, exploration tools, unconventional
case histories, and descriptions of recently discovered or
developed deposits.

Format Manuscripts should be double-spaced and include
camera-ready illustrations where possible. Meeting reports may
have photographs, for example. Text is preferred on paper and 5-
or 3-inch IBM-compatible computer diskettes with ASCII (DOS)
format that can go directly to typesetting. Please use the metric
system in technical material.

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

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

EXPLORE
c/o J.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, geophysicists, and geochemists.
Additionally, 100 copies are sent to geoscience libraries. Compli-
mentary copies are mailed to selected addresses from the rosters
of other geoscience organizations, and additional copies are
distributed at key geoscience symposia. Approximately 20% of
each issue is sent overseas.
EXPLORE is the most widely read newsletter in the world per-
taining to exploration geochemistry. Geochemical laboratories,
drilling, survey and sample collection, specialty geochemica!
services, consultants, environmental, field supply, and computer
and geoscience 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 adver-
tising rates are the lowest feasible with a break-even objective.
Color is charged on a cost plus 10% basis. A discount of 15% is
given to advertisers for an annual commitment (four issues). All
advertising must be camera-ready PMT or negative. Business
card advertising is available for consultants only*. Color separ-
ation and typesetting services are available through our
publisher, Network Graphics, Inc.
Full page
Half page

Third page

Quarter page

Eighth page
Business Card*

254h x 178w mm
254h x 86w mm
124h x 178w mm
254h x 58w mm
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Please direct advertising inquiries to:
S. Clark Smith or
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(lOh x 2w in) US $ 380
(7h x 3-3/8w in) US $ 380
(4-7/8h x 3-3/ 8w in) US $ 270
(10hxl-5/8win) US$270
(2-3/8h x 3-3/8w in) US $ 170
(2h x 3-3/8w in) US $ 70

Owen Lavin
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USA
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Owen Lavin
EXPLORE No. 86 is the first issue of 1995 which is the

AEG's 25th year. We all eagerly await the 17th IGES in
Townsville, Queensland and other celebrations associated
with this significant milestone. Although the AEG has
changed in the past 25 years, and is changing now, it
remains one of the premier organization for those involved
in mineral exploration. Let us commit ourselves to another
25 years of leadership.

This issue of EXPLORE is packed with technical
information. A timely and comprehensive treatment of moss
mat geochemistry, which is often used in stream sediment
surveys where high energy environments prevent the
deposition of fine-grained sediment, is provided by
geologists from the British Columbia Geological Survey. In
addition, Gwendy Hall et al. propose a method of
determining all PGEs together with gold using laser ablation
ICP-MS on a small Pb button resulting from fire assay.

EXPLORE is distributed at virtually no cost to AEG
members because advertising revenues cover most of the
production expenses. With this in mind, readers are asked to
consider our loyal advertisers when contracting services or
supplies. Potential advertisers are asked to consider
EXPLORE, as we believe we are the most direct link to the
geochemical exploration community, worldwide.

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

Issue Publication date Contributor's deadline

87
88
89
90

April 1995
July 1995
October 1995
January 1996

February 28, 1995
May 31, 1995
August 31, 1995
November 30, 1995

Owen Lavin
Editor EXPLORE
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Past President's Message
Continued from Page 7

The success which we now enjoy has been due to the
efforts of many people. I would particularly thank Gwendy
Hall on whose shoulders have fallen many of the business
management matters in the last 18 months and who with
Eion Cameron successfully negotiated the Elsevier contract.
Sherman Marsh has been a tower of strength as Secretary,
and always seems to know the right answer. Alan Coope
and Peter Rogers have both contributed to Committees which
have made valuable contributions. Our two editors, Eion
Cameron and Owen Lavin, maintain an excellent standard in
our two publications. To each of these and the many others,
I extend on your behalf, sincere thanks.

Gwendy Hall has the best wishes of us all as she starts
her term of office as President. Her knowledge of the
Association and her great energy and enthusiasm will
ensure the continued success of AEG.
Graham F. Taylor

President's Message
Continued from Page 1

Toronto in March. Schedules permitting, it will be "manned"
by our business manager, Betty Arseneault and by myself.
Also at this meeting, the AEG will have a hospitality suite
and a Past-Presidents table at the banquet (PPs - please
contact me if you are planning on attending). The AEG is
sponsoring sessions at the SME conference in Bellevue,
Washington in May and is co-sponsoring the SEG
symposium on carbonate-hosted Pb-Zn deposits in St. Louis,
Missouri in June. The SEG is also celebrating a birthday this
year; it has 50 years on us!

Jan. 1, 1995 marks another event -- a new 5 year contract
with Elsevier. This differs significantly from the previous
one, specifically in the formula by which royalties are
calculated and in a more flexible arrangement for colour
reproduction. Charges for colour are DFL. 1250 (ca 1.85 Dfl.
= US$1.00) for the first page and Dfl. 750 for the second.
However, if separation is carried out by the author according
to Elsevier's instructions (to be printed in the Journal and
EXPLORE), these costs fall to Dfl. 850 and 500, respectively.

The Journal size is larger, at 19 by 26 cm. in common
with the majority of such publications. As before, there will
be no page charges but we may be subject to Value Added
Tax (VAT) in the future. This decision rests in Brussels and
seems to be beyond our influence (or Elsevier's). We are
contacting other societies similarly affected and perhaps
together we can lodge a protest.

As you know, delivery of journals to some members was
not always smooth last year. If you find that yours is late or
missing (remember issues dates are printed in Explore), don't
hesitate to contact Betty Arseneault in the business office and
she will take immediate action.

1 am greatly looking forward to this year and welcome
lots of input from members. We are seeking regional
councilors in Africa and Europe and more volunteers for
various duties, more on that in a future issue.
Gwendy Hall

Eion M. Cameron
Following the transfer of the business office to Ottawa, I

took on the position of Treasurer in mid-1994 for a limited
term. I append a summary of the auditor's report for 1993. It
records a very unsatisfactory year for the Association's
finances, a situation which prompted a reorganization of the
AEG office. After the appointment of a Business Manager at
the Vancouver office in 1993, the administration of the
Association's affairs deteriorated. The records for 1993 were
in poor shape, which led to a delay in preparing the audit
and an increase in its cost. The audit revealed an unexpected
fall in our dues revenue. Dues receipts per member were $54
in 1990, $42 in 1991, $50 in 1992, $28 in 1993 and $62 in 1994.
Some of the year to year variation is caused by the option
provided to members to pay dues for two years, but this is
not the sole cause of the sharp drop in 1993. It is the
conclusion of the auditors, substantiated by examination of
the bank records for 1993 by the Ottawa office, that the credit
cards of a large group of members were not debited for their
annual dues. This has since been discussed by Council, who
agree that it would not be appropriate at this late date to ask
the affected members for payment. On a purely voluntary
basis, members may wish to check their records and, if no
payments were debited for 1993, send in an authorization for
payment. In examining the financial records from the

Continued on Page 4

ACTLABS
WE'RE GROWING WITH
OUR NEW SERVICES
AND LOCATIONS

® ENZYME LEACH-ICP/MS (Detects deeply buried
mineralization)

• UTHOGOCHEMISTRY - SPIDERGRAMICP/MS
PKG (Low cost add on to WRA)

• ULTRA-LOW LEVEL HYDROGEOCHEMISTRY
by ICP/MS

• ULTRATRACE ICP/MS Rock + Soil package
LEADERS IN LOW-COST, HIGH QUALITY SERVICES
WITH RAPID TURNAROUND.
The above unique services when added to our high quality INAA, ICP,
XRF and Fire Assay services, provide unrivalled capabilities in the
analytical industry to help you discover the mines of the future.
FOR FURTHER INFORMATION, PLEASE CONTACT:
B ACTIVATION LABORATORIES LTD., 1336 Sandhill Dr., Ancasier, ON,

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

B ACTLABS, INC., 11485 Frontage Road N., Wheat Ridge, CO, USA. Tel:
(303) 456-2981, Fax: (303) 420-6646, Dr. J.R. (Bob) Clark

a ACTLABS, INC., c/o M.E.G., 2235 Ukeshore Dr., a r son City, NV, USA.
Tel: (702) 849-2235. Fax: (702) 849-2335, S. Clark Smith

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

a ACTLABS-SKYLINE PERU, SA, Av. dc la Marina 2523, San Miguel, Lima
32. Te!:/Fax: (5114) 521413, Francisco Alarcon

B JACOBS-SKYLINE ENSAYADORES Y QUIMICOS, S.A. DE C.V.,
Capeche ]96(esq.Gpe. Vicioria), Colonia San Benito, Hermosillo, Mexico. Tel:
(62) 10-02-54, Santos Carlos
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Treasurer's Report
Continued from Page 3

Vancouver office we were impressed by the exemplary
nature of those prepared by Lorraine Kluber in the early part
of 1993.

The second item that had a negative effect on our
finances for 1993 was a re-adjustment in the royalties payable
by Elsevier to the AEG from sales of the Journal of
Geochemical Exploration. The amount of the royalty is
formally defined in our contract with Elsevier Science and is
calculated each year by that company. Elsevier has informed
us that they miscalculated the royalty payments for 1990,
1991 and 1992. We have confirmed that the revised royalty
payments are correct. For 1990 the amounts decrease from
US $28909 to $28096; for 1991 from US$ 33303 to $25666 and
for 1992 from US $29788 to $21987. The AEG has made a
strong representation to Elsevier that the Association should
not bear the whole cost of this re-adjustment. However, wait-
ing resolution of the matter, the entire re-adjustment cost has
been applied to our 1993 financial statement, causing the
substantial drop in royalty revenue for that year.

During 1994 we have undertaken a number of steps to
improve the administration and use of our financial assets.
The first was to implement a computer-based accounting
package to record all transactions. The second was a decision
to maintain all of our financial assets in US$, apart from a
small amount of working capital in Can$. Most of our
expenditures are in US$. Although dues payments are

ANALYTICAL
LABORATORIES

30 Elcmcnl ICP + wcl gcochcm Au
32 Elcmcnl ICP + wcl gcochcm Au
30 Elcmcnl ICP + wet gcothom Au
+ HE(<U. 5ppb)
30 Elcmcnl ICP + Fire gcochcm Au, Pi, Pd
3! Elcmcnl ICP (30 + Tl) + Hg (d.l. 5 ppb)
Ultra-trace 35 elements ICP + Au (I ppb) (]5g)
Cu, Pb, Zn, Ag, An Wcl Assay
Cu, Pb. ZN. Wcl ICP Assay 4
Fire Assay Ag & Au
32 Elcmcnl ICP + Fire Assay Au (I A.T.)

Gco 1:
Gco 2:
Gco 3:

Gco 4:
Gco 5;
Gco 6:
Assay I:
Assay 2:

Assay 3:

Soil sample preparation
Rock and core sample preparation
30 Elcmcnl ICP aqua rcgia digestion
35 Elcmcnl total digestion
HgbyAA
Gcochcm whnlc rock (!) oxides, LO1 &. 5 mclaLs)
Wcl gcochcm Au (10 g)
Gcochcm fire Au (30 g)
Gcochcm fire Au, Pf, Pd (30 g)
Assau Au by fire assay (1 A.T.)
Assay Au & Ag by fire assay (1 A.T.)
Carbon & Sulfur hy Lcco

Surcharge for batches less than 10 samples, Cdn. $6,00; U.S. $5.00

Main Laboratory U.S. Chile

852 E. Hastings St. (shipping address) Av. Oceanica 7152

Vancouver, B.C. 250 H Street Pudahuel, Santiago, Chile

Canada V6A 1R6 Blaine, WA 98230 Cell. 569 223 1077

Tel: (604) 253-3158 Tel: 562 643-0007

Fax: (604) 253-1716 Fax: 562 643-0021

1995 prices subject to change without notice

FOR THE LAST 10 YEARS, OVER 3 MILLION SAMPLES WERE ANALYZED

Cdn.
SI 1.55
S12.10

SI 3.65
S 16.05
S7.50
SI 6.00
SI 6-40

$18.20
S1S.O0

tDV
•liVI
S 1.25
S3.96
$6.(X)
S8.05
S3.45
SI 2-35
S5.85
$ H.20
SI 0.90
SI 0.05
$14.30
S 8.05

U.S.
S8.90
S9.30

$10.55
SI 2.35
S5.H0
$12.35
S 12.60

S14.00
SI 1.55

S .90
S3.05
S 4.60
S 6.20
S2.65
S 9.50
S4.5O
S6.30
S8.40
S 7.75
SI UK)
S 6.20

nominally in US$, Canadian banks require that credit card
payments be received in Can$, which are now rapidly
changed into US$ to avoid the effects of devaluation in the
Canadian currency. Formerly, most of our assets were held in
bank accounts and Certificates of Deposit, which return
relatively low rates of interest. In 1994 we adopted a more
proactive, but conservative, investment policy. At this time
these funds are mostly invested in 6 to 10 year bonds of A
grade US corporations yielding higher rates of return. The
new Business Manager, Betty Arseneault, and Al Arseneault,
have made great efforts to return our financial affairs to
steady ground. Gwendy Hall and her husband, Graeme
Bonham-Carter, who live (perhaps unfortunately) only a few
steps from the business office, have both contributed a very
large number of hours to putting our affairs into shape. I also
thank our auditor, Bruce Anderson.

Summary of Audited Financial Statements (in Canadian $)

1993 1992
Current Assets

Current Assets:
Capital Assets:

Total current assests:

176,957
3,080

180,037

202,193
4,078

206,271

Current Liabilities
Accounts Payable: 11,619

Members Equity:
Balance, Beginning
of year: 200,999
(Excess expenditures
over revenue) (24,551)

Foreign exchange
adjustment: (8,030)

Balance, end of year: 168,418

Revenue:
Dues: 26,904
Royalties 13,459
Reno Symposium:
Other: 10,996

Total revenue: 51,359

Expenditures:
General and
Administrative: 54,201

Publications and
Newsletter: 19,331

Special Projects: 2,378
Total expenditure: 75,910

Eion M. Cameron
AEG Treasurer

5,272

177,375

39,337

(15,713)
200,999

60,117
43,250
56,524
31,649

191,540

49,966

84,187
18,050

152,203
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Drift Exploration in Mountainous Terrain, edited by
P.T. Bobrowsky, SJ. Sibbick, J. Newell and P.F. Matysec

The British Columbia Geological Survey Branch will be
releasing at Roundup 1995 (February 7 to 10, Vancouver,
B.C.) the publication Drift Exploration in Mountainous Terrain
(Paper 1995-2). Twenty-six contributions by leading
specialists in the field of drift exploration provide reviews,
case studies and new descriptive works of interest to
geochemists, geologists and prospectors. Contributions from
Canadian federal and provincial geological surveys, academia
and the consulting community have combined their expertise
to produce an essential asset to Cordilleran mineral
exploration. This volume is an expansion of a short-course
offered at Roundup 1994 which emphasized the integration
of interdisciplinary methods in the search for drift-concealed
mineralization. Primarily devoted to mineral exploration in
glaciated mountainous terrain, the papers are arranged by
topics including: basic surficial mapping methods (such as
airphotographic studies and drilling/sampling techniques),
drift exploration practices (including pebble lithological
analysis, till geochemistry studies and application of lake
sediment geochemistry) and geophysical techniques (such as
shallow seismic, borehole and electromagnetic methods).
Numerous illustrations, figures, tables and references
accompany the text in this sate-of-the-art publication, which
will be available for CAN$ 40.00 from Crown Publications
(521 Fort St., Victoria, B.C., V8V 1E7). For more information
on ordering, call Crown Publications at (604) 386-4636.

IGCP 259 Final Report: A Global Geochemical
Database for Environmental and Resource Management
Recommendations for International Geochemical Mapping by
A.G Darnley, A. Bjorklund, B. B0lviken, N. Gustavasson, P.V.
Koval, J.A. Plant, A. Steenfelt, M. Tauchid, Xie Xuejing, with
contributions by R.G. Garrett and G.E.M. Hall.

This long-awaited report, describing the "why and how"
of geochemical mapping, the reasons why a comprehensive
quantitative database is urgently required, and why a global
reference network is a necessary foundation, will be
published in January 1995 by UNESCO, Paris, as Earth
Science Report No. 19. It contains 130 pages, with 10 colour
plates.

Arrangements for the distribution of the report are now
being made. Copies will automatically be distributed by
UNESCO to: listed particpants in IGCP 259 and IGCP 360,
science libraries, as well as national and international
organizations. Copies will also be available for purchase at
booksellers which specialize in government and UN agency
publications.

A.G. Darnley
Geological Survey of Canada

Alan Coope relocated to Tucson, Arizona during October
1994. His new address is 11060 North Canada Ridge Drive,
Tucson, Arizona 85737-8559, U.S.A. (Phone/FAX 602-742-
0250). He will be continuing his consulting and other
professional activities from this new location. V

VOLUME 52, NOS. 1 AND 2

Heavy Metals Aspects of Mining Pollution and its
Remediation
R. Allan and W. Salomons (Editors)

CONTENTS

Preface

Introduction: sustainable mining in the future
R. Allan

Environmental impact of metals derived from mining
activities: Processes, predictions, prevention

W. Salomons

Continued on Page 6

Don't risk your health by using carcinogenic
heavy liquids for your mineral separationsl

• Try Lithium & Ammonium Metatungstate
(LMT & AMT) instead

• Supplied ready to use, at densities of 3.0 and
2.4

• Lower viscosity than sodium polytungstate

• Simply evaporate or add water to obtain the
density required

• Recycle washings with recoveries of up to 99%

• Used for separations of heavy minerals, indi-
cator minerals, coal, gold, etc.

For more information, call XRAL laboratories:
Joel Huffman - USA S (303)277-1377

Fax (303)278-4388
Lynda Bloom - Canada B (416)445-5755

Fax (416)445-4152
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Continued from Page 5

Trace elements in water, sediments, porewater, and biota
polluted by tailings from an abandoned gold mine in British
Columbia, Canada

J.M. Azcue, A. Murdoch, F. Rosa, G.EM. Hall, T.A.
Jackson and T. Reynoldson

Downstream effects of mine drainage on benthos and fish in
a Norwegian river: a comparison of the situation before and
after river rehabilitation

J.V. Arnekleiv and L. Stsrset

An integrated approach to the determination of the quantity,
distribution, and dispersal of mercury in Lahontan Reservoir,
Nevada, USA

J.R. Miller, PJ. Lechler, J. Rowland, M. Desilets and L.-C
Hsu

Geomorphology and pollution: the environmental impacts of
lead mining. Leadhills, Scotland

J.S. Rowan, S.J.A. Barnes, S.L. Hetherington, B. Lambers
and F. Parsons

Partitioning and complexation of copper in the Fly River,
Papua New Guinea

S.C. Apte, W.I. Benko and G.M. Day

Impact of abandoned mine tailings on the arsenic
concentrations in Moira Lake, Ontario

J.M. Azcue and J.O. Nriagu

Alteration and Alteration Processes
Associated with Ore-Forming Systems

Short Course Notes 11

Alteration and Alteration
Processes Associated with
Ore-Forming Systems. This
significent volume provides
a comprehensive review of
alteration related to ore
formation. It includes
detailed presentations of
the theoretical aspects as
well as practical approaches
to understanding alteration
in variousore-forming
environments..-An
important reference for
working professionals or for
classroom use.

Edited by D.R. Lentz, 1994, 467 pp., 203 figures. S50 CDN; $50 US

To order, phone or fax credit card orders Including full name, card number
and expiry date) or mall payment to:

Geological Association of Canada
Department of Earth Sciences {AEGE94)

Memorial University of Newfoundland
St. John's. Newfoundland

A1B 3X5 Canada
Telephone: 709-737-7660 (Headquarters)
709-737-4062 (Publications Department)

Facsimile: 709-737-2532
E-mail; gac©sparl!y2.esd.mun.ca

For Canadian Orders; S Canadian (CDN price Includes 736 GST + postage & handling)
For International Orders: S Unlied Slates IUS price includes postage and handling!

Cheques or money orders musl.be made payable to "Geological Association of Canada"
in $ Canadian for orders In Canada: S United Slales for International orders.
VISA/Mastereard/Etlrocard orders from outside Canada Hill be charged the Canadian
equivalent of the US price.

QUALITY GEOSCIENCE FROM CANADA TO THE WORLD
GEOSCIENCE CANADIENNE DE QUALITE POUR LE MONDE

Lead and sulphur isotope dilution during dispersion from
the Falun mining area

P. Ostlund, P. Torssander, CM. Morth and S. Claesson

Selective scavenging of copper, zinc, lead, and arsenic by
iron and manganese oxyhydroxide coatings on plankton in
lakes polluted with mine and smelter wastes: results of
energy-dispersive X-ray micro-analysis

T.A. Jackson and T. Bistricki

Mercury contamination in the northern Pantanal region Mato
Grosso, Brazil

W. von Tumpling, R.D. Wilken and J. Einax

A summary of the effects of mining and related activities on
the sediment-trace element geochemistry of Lake Coeur
d'Alene, Idaho, USA

A.J. Horowitz, K.A. Elrick, J.A. Robbins and R.B. Cook

Light induced changes of Fe(II)/Fe(III) and their implications
for colloidal forms of Al, Mn, Cu, Zn and Cd in an acidic
lake polluted with mine waste effluents

S. Karlsson, K. HSkansson

Environmental impact assessment of uranium mining and
milling facilities: A study case at the Pocos de Caldas
uranium mining and milling site, Brazil
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Accumulation of gold and heavy
minerals by moss mats: An example from
northern Vancouver Island, British
Columbia

Steve Sibbick and Kathy Laurus

Introduction
The British Columbia Regional Geochemical Survey (RGS)

has extensively employed moss-mat (aquatic bryophyte)
sediment as a sample medium. RGS programs conducted on
Vancouver Island utilized moss-mat sediments exclusively. In
total, over 3,700 moss-mat samples were collected on the
island during 1987 and 1988. Moss mats, collected from the
active stream channel, have proven to be a highly effective
sampling media. Acting as a natural riffle, they accumulate
sediment by trapping particulate matter entrained in the
streamflow, making them particularly effective in stream
environments where fine grained streambed sediment is
absent. Moss mats are widely available, easy to collect and
contain, on average, five times as much fine grained
sediment as a conventional stream sediment (Gravel et al.,
1990).

Based on results of orientation studies, Matysek and Day
(1988) and Gravel et al. (1990) proposed that moss mats
preferentially concentrate heavy minerals relative to
conventional stream sediments. This process has been used to
explain higher, more reproducible gold concentrations found
within moss-mat sediment relative to stream sediment. As a
test of this hypothesis, a sampling program was conducted
on a stream draining the Red Dog copper-molybdenum-gold
porphyry deposit on northern Vancouver Island. The deposit
is hosted mainly within a quartz-magnetite breccia within a
medium grained dioritic to monzonitic pluton that is
approximately 2 kilometres in diameter. Primary sulphides
are chalcopyrite and molybdenite with minor bornite and
covellite. Pyrite is ubiquitous within the deposit and
surrounding argillic alteration halo. This stream has been the
site of previous orientation work by Matysek and Day (1988),
who studied the downstream dispersion of elements from the
deposit in both moss-mat and conventional stream

Continued on Page 9
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sediments. They found that copper, molybdenum, silver,
gold, arsenic, antimony, bismuth, selenium, and tellurium
were anomalous in both types of sediment. The flat dispersal
curves identified for anomalous elements were attributed to a
relatively constant influx of mineralized material along the
length of the stream from glacial sediments derived from the
Red Dog deposit. Gold concentrations within stream sedi-
ments are highly reproducible, suggesting that much of the
gold is fine grained (Matysek and Day, 1988).

Methods
Conventional stream sediment and moss-mat samples

were collected at six sites, spaced 500 metres apart. Moss-mat
samples were collected from boulders or logs within the
active stream channel. Stream sediments were collected from
sites containing abundant fine grained material and located
within two metres of the moss-mat sample site. One to two
kilogram samples of each sample type were collected. The
samples were wet sieved to obtain the -177+62.5 micron
(-80+230 mesh) fraction. A representative 50 gram split was
separated into heavy and light mineral fractions using
methylene iodide (specific gravity 3.3 g/cm3). Magnetite was
removed from the heavy mineral fraction using a hand
magnet. The resulting non-magnetic heavy mineral fractions
and representative 30 gram splits of the light mineral fraction
were analyzed at a commercial laboratory by instrumental

neutron activation analysis for 34 elements. Mean weight of
analyzed non-magnetic heavy mineral fractions was 5.0
grams (range 2.1 to 8.4 grams).

Results and Discussion
Figure 1 shows the proportion of heavy minerals (SG>3.3)

present in conventional stream sediments and moss-mat
sediments. Moss-mat sediments contain 13 to 25 per cent

30

Moss-mat

Stream sediment

1,000 2,000

Distance (m)
3,000 4,000

Figure 1. Proportion of heavy minerals in moss-mat sediment and
stream sediments.
heavy minerals whereas stream sediments contain lesser
amounts, ranging from 4 to 12 per cent. The higher
proportion of heavy minerals supports the Matysek and Day
(1988) hypothesis that moss mats preferentially concentrate
heavy minerals. Continued on Page 10
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