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TECHNICAL NOTES

The Russian CHIM Method —
Electrically- or Diffusion-Driven
Collection of Ions?

Introduction

The electrogeochemical exploration method, CHIM,
developed over twenty years ago in the former Soviet Union, is
claimed to be a means of collecting ions emanating from ore
deposits concealed by thick cover (Geldberg et al., 1990).
Auvailable treatises on CHIM (the term is an acronym derived
from the Russian phrase “Chastichnoe Izvlechennye Metallov,”
meaning partial extraction of metals) in the English language are
limited. Summaries may be found in Shmakin (1985), Blooms-
tein (1990), and Antropova et al., (1992). The method is based
on the premise that an applied electric field will drive ions in the
soil into specially designed collector electrodes. Ions accumulate
in an electrolyte within the electrode. The electrolyte, typically
nitric acid of 2N to 4N concentration, also serves to conduct cur-
rent from the power source to the soil through a low-
permeability membrane of synthetic parchment located at the
base of the electrode.
~ This communication summarizes recent studies of the CHIM
technique by the U. S. Geological Survey (USGS) which indicate
that the applied electric field may play only a secondary role in
causing ions to move into the collector electrodes. Experiments
show that diffusion is a major, if not the predominant,
mechanism by which the ions are moved. The ions are formed
by in situ leaching of soil by acid diffusing out of the electrodes.
Resulting concentration gradients cause the reverse diffusion of
the ions into the electrodes. Alekseyev et al., (1990) conducted
laboratory experiments to determine the influence of diffusion
effects on CHIM but appear to underplay its significance. A
more detailed report on our investigation of the contribution of
diffusion to collection of ions by the CHIM method will be sub-
mitted for journal publication in the near future. However, it is
felt important to present this information as soon as possible to
enable current investigators in the field to consider the implica-
tions and offer comments.

Experimental Results Demonstrating the Role of Diffusion

Evidence for the occurrence of diffusive processes in CHIM
was obtained during tests conducted at the Kokomo Mine near
Central City, Colorado, and at the Cross Mine near Nederland,
Colorado (Figure 1). Previous USGS CHIM investigations at the
Kokomo Mine are reported by Smith et al., (1993), Smith et al.,
(1991), and Hoover et al., (1992). Mineralization at both
localities consists of gold-bearing base metal veins concealed by
shallow overburden (3 meters of colluvial material at Kokomo,
10 to 12 meters at Cross). The tests involved using 12-volt

The USGS-designed ion collector electrode for testing the
electrogeochemical sampling method, CHIM, and a variation
thereof, APLOCHIM.

batteries to induce electrical fields that are of lower strength
than those typical of CHIM. The low-current, battery-operated
version of CHIM has since been termed APLOCHIM, derived
from autonomous power, local operation CHIM. “Aplo~ is also
the Greek combining form meaning “simple.” The batteries
generally provide current in the 1 to 10 milliampere (mA) range,
depending on soil resistivity, whereas the generators generally
used with CHIM may yield currents of 400 to 500 mA. We
discovered that not only was the anomaly pattern repeated with
the lower current, but similar quantities of ions were collected
Continued on Page 5
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Information for Contributors to EXPLORE

Scope This Newsletter endeavors to become a forum for recent ad-
vances in exploration geochemistry and a key informational source.
In addition to contributions on exploration geochemistry, we en-
courage material on multidisciplinary applications, environmental
geochemistry, and analytical technology. Of particular interest are
extended abstracts on new concepts for guides to ore, model im-
provements, exploration tools, unconventional case histories, and
descriptions of recently discovered or developed deposits.

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

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

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

EXPLORE

c/o USGS

Box 25046, MS5973, Denver Federal Center

Denver, CO 80225

USA

Information for Advertisers

EXPLORE is the newsletter of the Association of Exploration
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consisting of 1200 geologists, geophysicists, and geochemists. Addi-
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copies are mailed to selected addresses from the rosters of other
geoscience organizations, and additional copies are distributed at
key geoscience symposia. Approximately 20% of each issue is sent
overseas. ’

EXPLORE is the most widely read newsletter in the world pertain-
ing to exploration geochemistry. Geochemical laboratories, drilling,
survey and sample collection, specialty geochemical services, con-
sultants, environmental, field supply, and computer and geoscience
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ternational as well as North American vendors will find markets

through EXPLORE.
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NOTES FROM THE EDITOR

This issue of EXPLORE is being distributed just as the Society
of Economic Geologists, Association of Exploration
Geochemists, and Society of Exploration Geophysicists (SEG3)
meeting on integrated exploration gets under-way in Denver,
Colorado. With hundreds of delegates from all over the world,
scores of interesting and relevant papers by world-renowned
authors and world class field trips and mine tours, this promises
to be the exploration event of the decade. We can expect ex-
ploration practices and understanding to make a perceptible ad-
vancement, starting this year. This Denver meeting will also be
the location of the AEG annual general meeting at which, voting
on the AEG's proposed new by-law will be announced, as well
as results of the election of ordinary councilors. In addition, this
meeting will see the installation of the AEG's first non-North
American as President (Graham Taylor, CSIRO, Australia) and
the awarding of the Association’s prestigious Past President's
Medal. We all have high expectations for this meeting as well as
the AEG's year ahead. Because Denver is now the editorial “hub”
of EXPLORE, we hope to see as many of you as possible at the
meeting.

This issue of EXPLORE begins with an article describing
research into the CHIM electrogeochemical method. The past
few years have witnessed an increased interest in this Soviet-
developed method, and a few of us have been involved with
CHIM surveys. The findings of the USGS should be of interest
to both practitioners and the curious. 5%

Owen P. Lavin
Editor

Lloyd D. James

Consulting Exploration Geochemist

7059 East Briarwood Drive,
Englewood, Colorado 80112, U.S.A.

Telephone and Fax: (303) 741-5199
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PAST PRESIDENT’S MESSAGE

PRESIDENT’S MESSAGE

This has been a year of transition
within the AEG. Changes within the
mining industry have affected the com-
position and priorities of our volunteer
staff. A majority of the committees
witnessed significant changes in person-
nel during the year, however, this has
not interrupted the momentum of the
Association.

The By-law revision was completed
under the capable direction of Don
Runnells and submitted to the Voting
membership for approval. Under Stan
Hoffman'’s direction the 1992 Membership Directory was
published and forwarded to members. In addition, Stan super-
vised corrections and updates to the membership database and
development of a new database interface. The Bibliography
Committee has completed the initial conversion of the -
Geochemical Exploration Bibliography to electronic format in
preparation for distribution of an updated all-inclusive
bibliography to be published in 1995. The Environmental Com-
mittee, under Dick Glanzman’s guidance, organized publication
of mining-related geochemistry articles in EXPLORE (No. 78)
and established ties with the Society of Environmental
Geochemistry and Health. The Admissions Committee, chaired
by Lloyd James, is simplifying the membership application
procedure.

The AEG sponsored geochemical sessions at the Mining, Ex-
ploration and the Environment Meeting in Seattle, Washington
and the Goldschmidt Conference in Reston, Virginia. The
Association is also co-sponsoring the Integrated Methods in Ex-
ploration and Discovery Meeting being held in Denver, Col-
orado this April.

Our Distinguished Lecturer, Dr. Jane Plant, completed suc-
cessful lecture tours in Southeast Asia and Australia.

The Past Presidents medal will be awarded to Dr. Eion M.
Cameron at the upcoming AGM for distinguished service to the
Association. In addition, the 1992 Student Paper Competition
Prize will be awarded to Stephen ]J. Cook for his paper entitled
“Distribution and behavior of platinum in soils, sediments and
waters of the Tulameen Ultramafic Complex, southern British
Columbia.”

In anticipation of greater international participation, several
changes are being implemented in the administration of the
Association. These primarily include hiring a business manager
and improving communications with members outside of North
America.

It has been a busy year for the Association. All of this work
has been conducted with volunteers and with assistance from
Lorraine Kluber who manages our office in Vancouver. My
thanks to all of these individuals for their contributions.

On another note, the Annual General Meeting will be con-
ducted on Monday, April 19, 1993 at 4:30 pm in the Grand
Baliroom of the Red Lion Hotel in Denver, Colorado in associa-
tion with the Integrated Methods in Exploration and Discovery
Meeting being co-sponsored by the AEG. I look forward to see-
ing you there. ¢

J. Jaacks
Past President

I assume the Presidency of the
Association at a time of change. We
have already witnessed a greater em-
phasis on environmental geochemistry
in both the Journal of Geochemical Ex-
ploration Geochemistry and EXPLORE.
This reflects the growing concern
within developed countries for the en-
vironment. As a consequence, there is
greater emphasis on mineral exploration
and exploitation in developing coun-
tries where environmental concerns are
of less consequence than overseas debt,
however, it does provide us with the opportunity to apply
geochemical techniques in new environments and to provide
“baseline” geochemistry for future environmental concerns.

The majority of our techniques relate to inorganic
geochemistry and yet much of the material we use has an
organic component. [t seems to me that a closer relation with
our colleagues in the Association of Petroleum Geochemical Ex-
plorationists (some of whom are members of AEG) will help in
the application of organic geochemistry to mineral exploration
particularly in the fields of basin analysis, migration and
thermal history analysis.

Continued on page 4

Analytical Services for
Exploration & Research
Geoscientists

Pb & NiS Fire Assay - Au & PGE’s

Multielement Analysis AA, DCP, ICP, ICP-MS, XRF
Neutron Activation Analysis - Soils, Veg., Rock
High quality whole rock analysis by XRF
Rare-earths by ICP/MS or NA, chondrite plots
Exploration and Research grade analysis

XRAL Activation Services Inc.
Ann Arbor, Michigan
(313) 662-8528

SGS-XRAL Laboratoires
Hermosillo, Mexico
(62) 155825

X-Ray Assay Laboratories
Toronto, Ontario
(416) 445-5755

Les Laboratoires XRAL
Rouyn-Noranda, Quebec
(819) 764-9108

Sample Preparation Laboratories:
¢/p XRAL Thunder Bay, Ontario/Arviat, N.WT.
¢lo SGS (GTL) Vancouver, BC.
c/o MEG Reno, NV, Clark Smith (702) 849-2235
c/o SGS St. John, N.B.

A Member of the SGS Group
@SGS (Société Générale de Surveillance)
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President’s Message
Continued from page 3

For some time now I have been of the belief that there is a
need for a full time Business Manager, who would be responsi-
ble to Council for the day-to-day affairs of the AEG. We have
been well served by Inez Filicetti, and Lorraine Kluber as Office
Managers and by Stan Hoffman as part-time Business Manager.
With Stan’s resignation, Council has decided to hire a full-time
Business Manager, and is presently preparing a detailed job
description. I have already received a valuable suggestion that
whoever is appointed should be charged with developing an
“AEG Plan for 2000 and beyond - 25 years of Active
Geochemical Exploration.” We should be able to announce the
name of the new Business Manager in the next issue of
EXPLORE. :

Another crusade has been to make the Association truly inter-
national. Recent Distinguished Lecturers have made extensive
tours throughout the world, and raised the profile of AEG in
countries other than the USA and Canada. Various committees
of the Association have assumed a more international member-
ship, and hopefully the Presidency will continue to be shared
globally. One area of concern is the role and involvement of
Regional Councillors. It is extremely difficult for one person to
have a major influence in a region such as South America,
South Africa or even parts of Europe. If we are to become truly
international, we will need to reconsider the Regional Coun-
cillor’s roles and possibly provide more assistance.

ACTLABS

ARE YOU EXPLORING USING
THE FOLLOWING SAMPLE MEDIA?

VEGETATION » HUMUS ¢ SOIL ¢ ROCK
HEAVY MINERAL CONCENTRATES
STREAM SEDIMENTS o [ AKE BOTTOM SEDIMENTS

FOR THE MOST COST EFFECTIVE AND
ACCURATE ANALYSES, WITH
RAPID TURNAROUND TIME, USE
OUR INAA “AU + 34” PACKAGES
For further information:
ACTIVATION LABORATORIES, LTD.
1336 Sandhill Dr. ® Ancaster, Ontario, Canada L9G 4V5

Phone: 416-648-9611 FAX: 416-648-9613
Contact: Dr. Eric Hoffman

—— SAMPLE PREPARATION FACILITIES —

CANADA US.A.
Deer Lake, Newfoundland Rocklin, California
Rouyn-Noranda, Quebec Sparks, Nevada
Timmins, Ontario Carson City, Nevada
Mississuaga, Ontario Elko, Nevada
Thunderbay, Ontario Wheat Ridge, Colorado
Saskatoon, Saskatchewan Tucson, Arizona
Richmond, British Columbia

North Vancouver, British Columbia

Smithers, British Columbia

Galore Creek, British Columbia

As President, I hope to continue some of this change which
will lead to a broadly-based, international and professionally
managed organization. Any suggestions will be welcomed. R

G. Taylor
President

AEG COUNCIL ACTIONS

Once again it is time to bring members up to date on the ac-
tivities of your Council. The last few issues of EXPLORE have
been devoted to technical papers and the special issue on en-
vironmental geochemistry. With this issue I will bring you up to
date on Council’s actions.

Actions of August 20, 1992

1. Council approved the applications of 10 Affiliate Members.

- 2. Council approved funding to send the President to the 17th

International Geochemical Exploration Symposia in Beijing,
China in September 1993, if necessary.

3. XRAL Laboratories offered to a donate $500 cash prize to the
Student Paper Prize.

4. The Association purchased a computer for the Bibliography
Committee to enter and maintain the entire AEG bibliography
into electronic form.

Actions of October 15, 1992

1. Council approved the applications of two Voting, nine Af-
filiate, and two Student Members.

2. ]. Plant completed a very successful lecture tour in SE Asia
and Australia as the AEG Distinguished Lecturer.

Actions of December 16, 1992

1. Council approved the printing of an extra 1000 copies of
EXPLORE No. 78, the environmental issue, for distribution to
appropriate environmental associations. '

3. Council approved a distinguished lecture tour of Finland,
Norway, Sweden, Denmark, and Germany by J. Plant,
Distinguished Lecturer. ¢

Sherman P. Marsh
Secretary of the AEG

MIESCH Programs

PC programs 4or geochemistry &
petrology. Free booklet of
program descriptions.

P.0. Box 1103
GRAND JUNCTION, CO 81502 USA
(303)241-4829
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Technical Notes
Continued from Page 1

Aplochim and diffusion
test line

ELEV

~ 3000M Coon Track

ELEV ~ 3020M

CROSS MINE (C)

Potosi vein
Apache vein

Chim, aplochim and
diffusion test line

OR GNEISS
KOKOMO MINE (K)

Kokomo vein

Figure 1. Index map showing location of the Cross (C) and
Kokomo (K) Mines, Colorado; sketch of the geology and posi-
tion of test lines relative to location of the mineralized veins at
each mine. Sample site spacing is in meters.

(Figure 2). The data shown in Figure 2 are from a standard
CHIM run of 8 hours duration at 500 mA and an APLOCHIM
run of 23 hours at about 6 mA. The total ampere-hours

(amperes x hours) for the CHIM run was about 30 times that for

the APLOCHIM system, although similar quantities of copper
and zinc were collected.

Developmental studies indicated that APLOCHIM was com-
parable to CHIM in defining anomaly patterns and it was more
efficient (number of metal ions collected per ampere-hour) than
CHIM. In testing APLOCHIM, it was also observed that similar
quantities were accumulating in both positively charged collec-
tor electrodes (anion collectors) and negatively charged collector
electrodes (cation collectors) (Table 1). These observations re-
quire a mechanism, or mechanisms, of transport other than, or
in addition to, the one provided by the applied electric field.
The observations led to a closer consideration of diffusion as the
mechanism by which the ions are transported into the elec-
trodes. Coincidentally, the fact that the soil beneath the elec-
trodes was highly acidic after CHIM or APLOCHIM runs
prompted the examination of acid leaching of the soil as a
source of the ions. This hypothesis was tested using CHIM elec-
trodes as diffusion cells.

20 1 I 'O——CHIM, 8 hours
15 F ® - --APLOCHIM, 23 hours
10
a4 5 r
E
2 ots5f
10F
sk
l - -
o+ | =
PR S N NS SN AN NN SOV SR SN SR
50N 40N 30N 20N 10N 9 10S 20S 30S 40S 50S 60S
|
Z|
Cu 2n 2
DIFFUSION
[o N
30 15 Cu
2010 I
£
©1005 |
|
L 1 1 1 ] 1 1 1 1 L 1 J
50N 40N 30N 20N 10N ('! 108 20S 30S 40S 50S 60S
15
0.1N HCI LEACH '
1.0
o
D '
X |
ol |
{ i { 1 L I i I 1 1 1 I
50N 40N 30N 20N 1ON 0 10S 20S 30S 40S 50S 60S
SAMPLE SITE

Figure 2. Comparison of Cu and Zn collected by CHIM,
APLOCHIM and diffusion at the Kokomo Mine near Central
City, Colorado, and the Cu and Zn extracted from the minus
180-micron fraction of soils with 0.IN HCI, For CHIM and
APLOCHIM, the electrolyte was 300mL of 4N HNO3 contained
in 10-cm diameter electrodes. The CHIM run was conducted for
8 hours at an average current of about 500mA, the APLOCHIM
run for 23 hours at an average of 6mA. For diffusion, the elec-
trolyte was 50mL of IN HCI contained in cells of 4-cm diameter.
The diffusion was allowed to run for about 5 hours. The 0.IN
HCIl extraction was conducted by equilibrating 1g of sample
with 25mL of the acid in a capped test tube for 1 hour in a
horizontal shaker.All analyses were by flame atomic absorption.

Continued on Page 6

J. Alan Coope

Consultant
Geochemical Exploration

9997 South Falcon Creek Drive
Highlands Ranch, Colorado 80126 USA
Phone: (303) 470-6289
Fax: (303) 470-6289
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Technical Notes
Continued from Page 5

Table 1. Quantity of metals accumulated in the cathode (-) and anode (+) collector electrodes at 5 of 13 sample sites of an
APLOCHIM run at the Cross Mine near Nederland, Colorado. Both cathode and anode electrodes were 4-cm diameter and contained
50mL of 0.IN HCI. The run was conducted for a period of about 4% hours. Analyses were by flame atomic absorption.

TOTAL MICROGRAMS ACCUMULATED

CATHODE ANODE
SITE* Na Mg Ca Cu Pb Zn Na Mg Ca Cu Pb Zn
mA * %
50N 45 365 2400 2.0 13 5.0 0.96 45 275 1900 1.5 15 5.0
30N 50 495 2350 3.5 45 72 148 45 320 2150 6.0 70 73
15N 30 195 1000 0.5 10 50 0.44 40 300 2350 9.5 50 41
30S 75 495 3450 2.5 10 11 1.63 60 345 2950 4.5 13 9.0
508 35 650 3950 1.0 <5.0 2.0 0.98 40 415 2950 1.5 <5.0 2.0

*Samples sites in meters north (N) and south (S) of Site 0 (not listed).
** Average current in milliamperes.

Separate cells were filled with hydrochloric acid of varying

concentration, 0.1N nitric acid, water, 0.1IN NaCl, and 0.1N
NaNO3. The cells were placed on the ground for four to five
hours to determine: 1) the extent of accumulation of ions in the . .
cell without the application of current, 2) the effect of acid con- cu zn | h o—cu
centration, and type, on the quantity of ions collected, and 3) 020 201 ApLOCHM | R ---Zn
the collection of metals using electrolytes that are non-reactive 045 15 1
to the soil (at least in a relative sense). The quantity of ions thus 010 10 ,T\
2
0.05 0.5
ANALYTICAL o o
’ (T S S NN SN S AN TN TN S SN S
LABORATORIES 60N SON 40N 30N 20N 10N 0 108 20S 30S 40S 50S 60S
20 20
SPECIAL EXPLORATION PACKAGES U.S. 15 15
Geo 1: 30 Element ICP + wet geochem Au $825 - , i
Geo 2: 32 Element ICP + wet geochem Au $ 80 D 10 10 | |
Geo 3: 30 Element ICP + wet geochem Au + Hg(5 ppb det.) $9.50 3 |
Geo 4: 30 Element ICP + Fire geochem Au, Pt, Pd $9.50 05 5 -
Geo 5: 31 Element ICP (30 + T1) + Hg (5 ppb det. Itd) $ 500 0 0 l |
Assay L Cu, Pb, Zn, Ag, Au Wet Assay $11.25 : |
. < 1 1 i i | i 1 ] L L J
Assay 2: Cu, Pb, Zn, Wet ICP Assay + Fire Assay Ag & Au $13.50 60N 50N 40N 3GV 20N 10N O 105 205 305 405 505 608
REGULAR PRICE SUMMARY !
Soil sample preparation $ .85 50 250 l I
Rock and core sample preparation $2.80 ! I
30 Element ICP aqua regia digestion $3.90 40 200 i
35 Element Total digestion . $ 570
Hydride generation of As, Sb, Bi, Ge, Se, Te $ 480 I:Bl 30 150
Hg by AA $240 g 2 100
Geochem whole rock (11 oxides, LOI & 4 metals) $ 875
‘Wet geochem Au $435 10 50
Geochem fire Au $ 575
Geochem fire Au, Pt, Pd $ 750 o 0
Gold by fire assay $ 7.50
60N 50N 40N 30N 20N 10N 0 10S 20S 30S 40S 50S 60S
As
say Ag & Au by fire assay $10.50 SAMPLE SITE
For batches of fewer than 10 samples
there is a $5.00 surcharge for geochem analyses.
/gg;i;h}l::ﬁl‘:‘ofsyt U.S.(Shipping Address)  Chile :
Vancouver, B.g ’ lzifginﬂ S&A 08230 ‘Sﬂa:{*“" 325131 Figure 3. A similar comparison between APLOCHIM, diffusion,
Canada VEA IR6 °’ Ceum'g;l” 569 ;23_1077 and acid extraction at the Cross Mine, Nederland Colorado.
Tel (604) 253-3158 Tel & Fax 562 625-1057 The APLOCHIM run was conducted for 5% hours using an
Fax 2531716 electrolyte of 50mL, 0.IN HCI, contained in 4-cm electrodes.
Current range among the sites was 0.13 to 5.33mA. Diffusion
v g g
OVER 3 MILLIONS SAMPLES ANALYZED LAST 10 YEARS was allowed to run for about 5 hours using 10-cm cells contain-
ing 100mL of 1.0N HCL.

Continued on Page 7
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Can You Integrate

_ . —— (Not Just Overlay!)
T.able 2. Companso? ?f the ?uantlty of metals accumulated. by diffusion into 4 cm- Your Gridded Data Such
diameter cells containing various electrolytes and the quantity of metals accumulated by A
APLOCHIM collector electrodes containing the same volumes and types of electrolytes As Grav1ty, Geochem,
(except for the 1.0N HCl and H20). Diffusion was allowed to take place for 4 hours and And Remote Sensing
the APLOCHIM run for 5% hours. Tests were conducted at site 30N, Cross Mine, near With Vector Data Such
Nederland, Colorado. ‘ As Geolo gi cal Units
TOTAL MICROGRAMS ACCUMULATED And Faults?
DIFFUSION
Electrolyte Fe Ca Mg Na K ZnPb Cu Syn ARC®
0.0IN HCl 5 440 120 65 135 12 <5 0.5
0.10N HCl #1* 20 1500 260 65 190 49 45 3.0 .
0.10N HCl #2* 50 1500 330 65 220 90 70 4.5 This UNIX® -based GIS
1.0N HCl 250 2700 230 90 310 1400 175 12.5 system assists your inter-
0.10N HNO: 15 1200 270 90 130 1170 50 5.0 pretive skills with raster-
00 <5 <5 1 <5 6 <05 <5 <05 vector interaction, model-
0.10N NaCl 5 180 55 — 50 <05 <5 1.0 ing, and multivariate
0.10N NaNOs 3 130 3 — 5 05<5 1.0 statistics capabilities that
*Duplicate runs at about 2-meter spacing between collection cells. lead . to critical decision
making. Why?
APLOCHIM - Cathode
Fe Ca Mg Na K Zn Pb Cu ¢ Integrated with
0.10N HCl 25 2350 495 50 200 72 45 3.5 . ARC/INFO™ Software
0.10N HNO3 40 4000 650 50 445 145 85 8.0 i T°P‘_’l?gy' Math, and
0.10N NaCl 5 300 120 — 55 <05<5 05 . Statistics on Vector Data
0.10N NaNOs <5 450 55 — 75 <0.5 <5 <0.5 Math and Morphology on
Raster Data
APLOCHIM - Anode . Interpol-ation for Grid
Fe Ca Mg Na K ZnPb Cu Generation
® Contours and Attributes
0.10N HCl 30 2150 - 320 45 250 73 70 6.0 from Raster Data
0.10N HNOs 45 1050 170 35 100 52 55 4.0 e Import/Export of Standard
0.10N NaCl 5 200 35 — 30 1.5 <5 0.5 Formats
0.10N NaNOs <S5 150 30 — 35 1.5 <5 1.0 e Histograms CI‘OSSp]OtS and
Rose Diagrams
AVERAGE CURRENT (mA) FOR APLOCHIM ¢ OSF/MOTIF"™ User
0.10N HCl 1.48 Interface
0.10N HNO:s 1.17 ® 2, 3 and 4D Plots
0.10N NaCl 1.17
0.10N NaNO:s 0.87

[ GEOMATH

collected by diffusion would be compared to the quantity of ions collected by

APLOCHIM using the same electrolytes. Analysis of the recovered acid solutions showed 7660 Woodway, Suite 250
that the quantity of metals collected by diffusion was similar to that collected during the Houston, TX 77063 USA
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Figure 4. The diffusion of Cu and Zn into 150 mL of IN HCL,
contained in a 4-cm cell, at site 0, Kokomo Mine, as a function
of time and the rate of diffusion of H+ from 100 mL, IN HCL
into 100 mL water, both contained in 4-cm cells.
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moisture under natural conditions and, thus, are the desired
target ions for a “true” CHIM extraction.

Additional support for the diffusion hypothesis is shown in a
comparison of APLOCHIM, diffusion, and a dilute HCI extrac-
tion of soils at the Cross Mine (Figure 3). It should be noted that
all three methods clearly define the veins at sites 0 and 30N. The
marked similarity of diffusion results to those from the dilute
acid extraction indicates that the diffusing ions are predominant-
ly those generated by in situ acid leaching of the soil. Tests were
conducted to show the relationship of the accumulation of
metals in the cell as a function of time. The rate of accumulation
of Cu and Zn into 1IN HCL at the Kokomo Mine is typical of
diffusive processes. The rates are compared to the rate at which
H+ diffuses from 1IN HCl through the parchment membrane in-
to water, a simple experiment conducted in the laboratory
(Figure 4). Acid concentration and the area of the diffusing-acid
front (membrane surface area) are two variables which influence
the collection of metals by diffusion (Tables 2 and 3). The effects
of other variables, including physical and chemical
characteristics of specific membranes, will be further studied.

Table 3. The accumulation of metals by diffusion into 50mL of
1.0N HCI over a 5-hour period, as a function of cell diameter
(parchment membrane surface area). Test was conducted at site
0, Kokomo Mine, near Central City, Colorado.

TOTAL MICROGRAMS
ACCUMULATED
Diameter Surface Area Fe Cu Pb Zn
4cm 12.5cm? 800 135 150 56
10cm #1* 78.5cm? 3500 295 600 185
10cm #2* 78.5cm2 1700 185 255 95

*Duplicate runs conducted with cell separation of about 2
meters.

Concluding Remarks

Preliminary experiments suggest that diffusion may be a more
important mechanism for the migration of ions into collector
electrodes during a CHIM run than transport induced by an ap-
plied electric field. Ironically, our results indicate that a CHIM
run may be just as effective, or perhaps even more so, if an
operator inadvertently forgets to turn on the power. An
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investigation is being continued to more clearly determine the
implications of these preliminary results and the authors would
be grateful for any comments from CHIM researchers.
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Hidden Gems in the NURE Data: Placer
Exploration Potential for Au, PGM, REE,
and Other Metals in the Arctic Coastal
Plain and Foothills Provinces, Alaska

Placer deposits of heavy minerals furnish a major part of the
world’s supply of Au, PGM (platinum-group metals); Zr and Hf
(from zircon), Th and REE (rare-earth elements from monazite),
Sn (from cassiterite), Cr (from chromite), and Ti (from rutile,
anatase, and brookite). The larger deposits are found in beach
ridges and dunes or their analogs preserved in older coastal-
plain sediments. Large areas of the Arctic coastal plain are
covered by similar sedimentary environments and may host
heavy-mineral deposits.

Geochemical data from stream- and lake-sediment samples
collected in Alaska as part of the Department of Energy’s Na-
tional Uranium Resource Evaluation (NURE) program are useful
in exploring for placer mineral deposits. The NURE program in-
volved a regional geochemical survey of Alaska in which over
61,000 samples were collected between 1975 and 1979 covering
about 80 percent of the state’s land area. The Los Alamos Scien-
tific Laboratories (LASL), a contractor for the Alaska NURE
program, published regional geochemical data for selected
elements using color-contour images to display the data (LASL,
1983). Following is a discussion of the distribution of selected
elements in the NURE sediment samples (LASL, 1983) that may
be useful for placer exploration on the Arctic slope.

The distribution of La highlights the areas of known felsic ter-
ranes and also appears to show areas where these terranes have
not been mapped or do not exist. Two areas contain La
anomalies in the Coastal Plain and Foothills Provinces. The
sediments are derived from Quaternary, Tertiary(?), and
Cretaceous units. Lanthanum ranges from 50 ppm to 130 ppm,
but the anomalies are not associated with any known or buried
plutons. Hafnium, Th, and Zr anomalies (<11 ppm, <8.7 ppm,
and <234 ppm, respectively) are associated with and overlap
the areas of La anomalies. The major La anomalies lie in an
arcuate-shaped area in wave cut terraces on former shorelines in
Ikpikpuk River and Umiat 1° x 3° quadrangles.

The distribution of Au highlights the known gold districts and
also includes areas where Au has not been previously reported.
An area of scattered Au anomalies (0.06 to 1.35 ppm) lies in the
Coastal Plain and Foothills Provinces. Major anomalies are in
areas of Tertiary gravels and wave cut terraces on former
shorelines in the Sagavanirktok and Umiat quadrangles.
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Figure 1. Map showing areas of La and Cr anomalies, Au
districts, paleodeltas, and other features in northern Alaska.
Diagram modified after Nokleberg and others (1987) and Huff-
man and Ahlbrandt (1978).

The distribution of Cr, Cu, Co, and Ni shows areas of known
mafic and ultramafic terranes. We propose that this suite of
elements can be used to delineate areas on the Arctic slope
where placer exploration potential for PGM and chromite
deposits is relatively high. Two large areas with anomalous Cr
(160 to 580 ppm) trend southeast over several quadrangles from
the Arctic Ocean to the Colville River. Cobalt Cu, and Ni (29 to
62 ppm, 48 to 120 ppm, and 47 to 115 ppm, respectively) occur
in some areas with the Cr anomalies. It appears that the water-
shed of the Colville River contributes to a major role in the
distribution of the Cr anomalies.

The U.S. Geological Survey has collected geochemical samples
in limited areas of the Arctic slope and the resulting data sup-
ports the LASL (1983) data. Theobald et al. (1978) show an area
with Cr anomalies, lying fan-like, from the Feniak Lake
ultramafic body northward to the Colville River. They con-
ducted a regional geochemical reconnaissance of the Misheguk
Mountain and Howard Pass quadrangles located in the western
Brooks Range where 567 sites provided heavy-mineral-
concentrate samples. Analyses of the nonmagnetic fraction by
semiquantitative optical emission spectroscopy (OES) shows Cr
values of up to 5,000 ppm over much of the anomaly. The Cr
data also highlights other areas probably containing ultramafic
bodies. It is suspected that the Cr in the nonmagnetic fraction is
hosted in either chrome diopside or olivine.

A pilot study on gold occurrences by John B. Cathrall and
Jack C. Antweiler was conducted during 1987 in areas of the
Coastal Plain and Foothills Provinces in the Umiat and
Sagavanirktok quadrangles. They panned visible gold from 17
selected sample sites from the Colville River eastward to the
Echooka River. Optical emission spectroscopy analyses of the
gold shows that Pt is present in some gold samples (unpublished
data).

The presence of anomalous La, Hf, and Th in the NURE
samples from the Arctic slope (LASL, 1983) suggests to us that
these elements are hosted in accessory minerals such as
monazite, zircon, and allanite. A search in the archive storage

Continued on Page 11
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for NURE samples containing anomalous
La yielded one sample containing 300 ppm
La that was suitable for recovery of the
heavy-mineral fraction. An SEM (scan-
ning electron microscope) scan conducted
on the heavy minerals resulted in
identification of monazite and zircon.

The sources of the Au, REE, Cr, and
PGM-related elements found in the LASL
(1983) data are conjectural, but we suspect
that the minerals hosting these elements
mostly came from mineralized areas that
are now south of the Continental Divide.
Although the present stream drainages run
southward from the known mineralized
areas, there is compelling evidence that
ancient stream drainages ran north across
the Umiat and Corwin delta, permitting
them to carry ore-mineral-rich sediments
to the Arctic slope (see Figure 1).

The La, Hf, and Zr anomalies that
overlie the Arctic slope come from sedi-
ments derived from Quaternary, Tertiary,
and Cretaceous units; we suggest that
the sedimentary rocks within the area
have their origin in the Brooks Range
Province to the south. The Brooks Range
Province comprises several ranges of
rugged glaciated mountains. The southern
part of the province contains Silurian
limestone and Paleozoic and Precambrian
metamorphic rocks. The northern part of
the province is an east-striking fold belt
of northerly thrusted, imbricated plates
of Devonian and Mississippian rocks.
Erosion has uncovered rare-earth-rich
felsic plutons along the central core of the
range. It is the plutons, such as those in
the area of Mount Igikpak located in the
Survey Pass quadrangle, that may have
supplied a major part of the REE found
in the NURE samples (LASL, 1983).

The anomalous concentrations of Cr
and possibly PGM-related elements found
in the NURE samples may have been
derived from the Brooks Range Province.
It is thought that the Brooks Range once
contained extensive outcrops of mafic
and ultramafic rocks, but now only small
isolated klippen of such rocks exist.
Theobald and others (1978) show that
the major Cr anomaly associated with
the Feniak Lake ultramafic body radiates
northward crossing the Continental
Divide and extending to the Colville River.

The source of the gold seen by Cathrall
and Antweiler and the NURE sediment
samples (LASL, 1983) we suspect, is in
the Wiseman-Chandalar gold belt in the
Wiseman and Chandalar quadrangles.
Present-day streams flow southward from
the gold belt, but a Continental Divide
located south of the belt at an earlier
time would allow gold from the belt to be
transported north and deposited on
the Arctic slope.

In summary, the LASL (1983} data highlight areas of the Arctic slope that contain
anomalous concentrations of Au, Cr, and REE. Relatively recent geochemical exploration
of limited areas of the Arctic slope by the U.S. Geological Survey shows that gold,
monazite, zircon, and Cr-bearing minerals are found in anomalous concentrations in
stream-sediment samples. We suggest that the NURE geochemical data are useful in areas
of the Arctic slope to locate placer deposits of heavy minerals containing Au, PGM, Cr,
and REE. ‘% ‘

Richard B. Tripp and John B. Cathrall -
U.S. Geological Survey

MS 973, Denver Federal Center
Denver, CO 80225

USA
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A Review of Mechanisms for the
Geochemical Transport of Precious
Metals

The discovery of carbonaceous gold deposits prompted the in-
vestigation of relationships of organic material with gold
solubility and deposition (Shacklette et al., 1970; Lakin et al.,
1974; Radtke and Schreiner, 1970). Some evidence of this rela-
tionship was reported earlier by Allen and Day (1927).

On a large scale, a low temperature shallow convection cell of
continental emplacement is postulated as the driving force for
the transport, enrichment and deposition of disseminated gold
deposits (Berger and Adams, 1986). Either, the gold-carrying
fluids are alkaline and contain sulfides (Weissberg, 1970) or are
acidic. Gold may precipitate from basic solutions by addition of
carbon dioxide, loss of ammonia (Akright et al., 1969), or deple-
tion of dissolved chelants (Tyurin, 1964). It may precipitate
together with barite and humates by neutralization of acidic
solutions, i.e. with calcium carbonate (Radtke and Schreiner,
1970). Other mechanisms such as an increase in salt concentra-
tion (Ong and Swanson, 1969; Kokta and Dvorackova, 1967) or
boiling off water in a boiling thermal spring may precipitate
gold but this mechanism seems ineffective with water depositing
calcite (Allen and Day, 1927; Goleva, 1968). Substances found in
carbonaceous ores suggest a combination of processes leading to
simultaneous precipitation of gold with carbonaceous materials
with loss of ammonia under reducing conditions (Berger and
Adams, 1986).
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It is possible that humic acids in carbonaceous matter were
agents responsible for the solubilization, chelation and transport
of metals. Indeed, humic acid residues and ammonia-containing
compounds were observed in some low temperature hydrother-
mal deposits such as those containing opalites, arsenopyrite, cin-
nabar and also in deposits of carbonaceous gold ore (Allen and
Day, 1927; Ong and Swanson 1969; Wilding et al. 1967; Slivko
and Pavlishin, 1967; Zhuchkov et al., 1968; Mrna and Pavlu
1967). Mobilization of metals in ordinary soil and posterior up-
take by vegetation was reviewed by Brooks (1972). Gold uptake
was described by Curtin et al. (1968), Shacklette et al. (1970),
and Lakin et al. (1974). Platinum and palladium uptake was
studied by Fuchs et al. (1974), Pallas et al. (1978), and Kothny
(1992, 1979). These observations indicate solubilization of
precious metals under mild conditions.

Dissanayake et al. (1984) found that in a natural erosional cy-
cle, dissolved gold seems to be absorbed by algal mats and peat
together with iron and manganese hydrous oxides. This suggests
active involvement of organic products in the “fixing” of gold.
Platinum was not found in the same matrix with gold but was
observed in the clastic fraction. The absorption process seems to
be pH dependent (Darnall et al., 1986). In the Colorado river
basin, a similar situation was observed by the author in uncon-
solidated diagenetically transformed sediments where gold is ab-
sorbed on occluded organic substances in clay, whereas
platinum occurs as minute grains.

Although little is known about the composition of humic
acids, the foremost chelating substances in nature, they are
defined as a mixture of heteropolycondensates of oxidized
polysaccharides, demethoxylated lignin and other residues (Ryan
et al., 1984). They are anionic and contain aromatic rings with
phenol and quinone reactive groups and possibly nitrogen and
sulfur binding sites (Radtke and Schreiner, 1970). Peat, coal and
soils are known to contain up to 0.5% humic acids and
Poutanen and Morris (1985) found that humates account for up
to 80% of the organic matter in some plankton-derived
sediments.

Baker (1973) found evidence that more silver, copper, gold,
lead and other metals are dissolved by neutral humates than by
naturally occurring solutions of carbonic and other organic
acids. A direct solubilization of gold by pure humates, however,
could not be proved by Ong and Swanson (1969). In any event,
solubilized gold (Gosling, 1971) taken up by vegetation, ac-
cumulates in forest litter (Curtin, 1968) from where it migrates
into the underlying soil.

Although gold is found in solution in pristine waters as well
as suspended on clay particles (Jones, 1970) in concentrations
hardly reconcilable with mechanisms involving CI~, OH", or
humates alone, it was thought that perhaps some missing ingre-
dient was overlooked. As mentioned above, sulfur-binding sites
in humates (Radtke, 1970) may play a role in migration
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of dissolved gold much as the presence of decaying plant pro-
teins (such as histidine-containing proteins which bind Cu and
Zn) evidenced by ammonia-containing substances in certain low
temperature deposits mentioned earlier. Failure to recognize such
substances as capable of influencing the solubilization process is
probably a result of the static conditions used by most ex-
perimenters. It is possible that the minute amounts of sulfur-
binding sites in humic acids were inactive at the moment the ex-
tracts were made for the solubilizing experiments.

This author has performfed experiments intended to approx-
imate natural interstitial solutions, albeit in higher concentra-
tions, to demonstrate the effectiveness of such solutions in
solubilizing precious metals. From sulfur-containing substances
tested, cystine proved to be most active, followed in decreasing
order by thiourea and thiocyanate, whereas sulfate and
methionine were inactive. Other naturally occurring anions, ex-
cept chloride, were not tested. With additional redox buffers
such as quinones, phenols, iron, copper and dissolved oxygen,
the solutions more effectively dissolved the precious metals
tested.

Gold, platinum and palladium were supported on mica
powder. An acetate (pH 5 to 6) buffered mixture containing tan-
nic acid and quinone, was stirred for 80 hours, then filtered
through two Whatman # 42 filters. The leachate did not show
platinum at the microgram level. The same solution containing
an additional 0.002% cystine dissolved 75 micrograms platinum
per liter. Gold (<100 ug/L) and palladium (<60 ug/L) dis-
solved whether or not cystine was present.

Minus 100 mesh gold stirred for 2 hours with a pH 6 solution
containing cystine, p-quinone, iron and copper, dissolved 5 ug
gold/Liter but there was about 1 mg of gold in colloidal suspen-
sion. Under similar conditions but at pH 10, the solution
dissolved 3 mg gold/Liter and had about 7 mg/L of gold in col-
loidal suspension. Increased solubility at higher pH values cor-
roborates an observation reported earlier by Listova et al.
(1966).

Without tannic acid and quinones, the amounts of gold
dissolved were one order of magnitude lower. Conditions used
in these experiments may exist in natural environments and sug-
gest plausible geochemical reactions for the dissolution,
transport and deposition of precious metals in nature.
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Curtin, G.C., Lakin, HW., Neuerburg, G.J. and Hubert, A.E., 1968.
Utilization of Humus-rich Forest Soil (Mull) in Geochemical Explora-
tion for Gold. U.S. Geological Survey Circular 562, 11 p.

Darnall, DW., Greene, B., Henzi, M.T., Hosea, J.M., McPherson, R.A.,
Sneddon, J. and Alexander, M.D. 1986. Selective Recovery of Gold
and Other Metal Ions from an Algal Biomass. Environmental Science
and Technology, 20(2): 206-208.

Continued on Page 14

NEW AEG SHORT COURSE

APPLIED BIOGEOCHEMICAL

PROSPECTING IN FORESTED TERRAIN
Sheraton Hotel, Spokane, Washington, 29/30 November, 1993

Preceding and in conjunction with the Northwest Mining
Association’s (NWMA) 99th Annual Meeting, Dec. 1 - 3

INSTRUCTORS:

Colin E. Dunn - Geologist/biogeochemist, Geological Survey of Canada

Gwendy E.M. Hall - Analytical Chemist, Geological Survey of Canada

Robert K. Scagel - Botanist/forester, Pacific Phytometric Consultants,
Surrey, B.C.

This course will discuss basic principles of biogeochemical prospecting and

lead participants througi: to ‘state-of-the-art” knowledge, leaning heavily

upon the instructors’ experience in the Pacific Northwest, British Columbia,
and the boreal forests of Canada.

Topics to be included will be:

— plant components and element uptake (requirements, tolerances and
toxicity - what to look for); plant physiology; biogeoclimatic zones;
identification of trees and shrubs of value in biogeochemical
prospecting;

— methods of sample collection, preparation, and analysis; analytical
instrumentation; special procedures required for vegetation;

-— case history studies of results obtained for precious metals, base metals,
kimberlite, uranium, and rare metal pegmatites - examples will be
mostly from British Columbia, Saskatchewan and the Maritime
Provinces of Canada.

FEE: Fee structure has yet to be set - approximately US$300 for
AEG and NWMA members, with a 50% reduction for registered
full-time university students. It is expected that this course will
be offered as a continuing education credit at East Washington

University.
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Dissanayake, C.B. and Kritsotakis, K. 1984. The Geochemistry of Au
and Pt in Peat and Algal Mats - A Case Study from Sri Lanka.
Chemical Geology. 42: 61-76.

Fuchs, W.A. and Rose, A.W. 1974. The Geochemical Behavior of
Platinum and Palladium in the Weathering Cycle in the Stillwater
Complex, Montana. Econ. Geol. 69: 332-346.

Goleva, G.A., 1968: Hydrogeochemistry of Gold-bearing Deposits of the
Balci Region. Geol. Rud. Mestorozhd. 10(2): 93-100. from Chemical
Abstracts. 69, 53538n.

Gosling, A.W., Jenne, E.A. and Chao, T.T. 1971. Gold Content of
Natural Waters in Colorado. Economic Geology. 66(2): 309-313.

Jones, R.S. 1970: Gold Content of Water, Plants, and Animals. U.S.
Geological Survey Circular 625. 15 p.

Kokta, J. and Dvorackova, O. 1967. Methodology of the Determination
of Gold in Natural Materials. Sb. Ved. Pr. Vys. Sk. Banske Ostrave,
Rada Horn.-Geol., Spec. No. 13: 93-98. from Chemical Abstracts 69,
64337x.

Kothny, E.L. 1992. The Environmental Geochemistry and
Biogeochemistry of Palladium. in Brooks, R.R., 1992. Noble Metals
and Biological Systems (CRC Press, Boca Raton, FL). Chapter 5:
129-153. .

Kothny, E.L. 1979, Palladium in Plant Ash. Plant and Soil, 53(4):
547-550.

Lakin, HW., Curtin, G.C., Hubert, A.E. and Shacklette, H.T. 1974.
Geochemistry of Gold in the Weathering Cycle. U.S. Geological
Survey Bulletin 1330. 80 p.

Listova, L.P, Vainshtein, A.Z. and Ryabinina, A.A. 1966. Dissolution of
Gold in Media Forming During Oxidation of some Sulfides.
Metallogeniya Osad.Osad.-Metamorf. Porod, Akad. Nauk SSSR,
Lab. Osad. Polez Iskop. 1966: 189-199. from Chemical Abstracts 68,
88967h.

Mrmna, F and Pavlu, D. 1967. Silver-Bismuth-Cobalt-Nickel-Arsenic For-
mation Deposits in the Czechoslovakian Massif. Sb. Geol. Ved.,
Loziskova Geol. 9: 7-104. from Chemical Abstracts 69, 45197k.

Ong, H.L. and Swanson, V.E., 1969. Natural Organic Acids in the
Transportation, Deposition and Concentration of Gold. Quarterly
Colorado School of Mines, 64(1): 395-425.

Pallas, J.E. Jr., and Benton-Jones, J. Jr. 1978. Platinum Uptake by Hor-
ticultural Crops. Plant and Soil, 50(1): 207-212.

Poutanen, E.L., and Morris, R.J. 1985. Humic Substances in an Arabian
Shelf Sediment and the Sapropel from the Eastern Mediterranean.
Chemical Geology, 51(1/2): 135-145.

Radtke, A.S., and Schreiner, B.J. 1970. Studies of Hydrothermal Gold
Deposition (I). Carlin Gold Deposit, Nevada: The Role of Car-
bonaceous Materials in Gold Deposition. Econ. Geol., 65: 87-102.

Ryan, N.J., Boon, ].J, and Given, PH. 1984. Pyrolysis Gas
Chromatography and Mass Coal Precursors. 188th Amercan
Chemical Society National Meeting, Philadelphia, ust 26-31, Divi-
sion of Geochemistry, Paper # 6.

Shacklette, H.T., Lakin, HW., Hubert, A.E., and Curtin, G.C. 1970. Ab-
sorption of Gold by Plants. U.S. Geological Survey Bulletin 1314B,
B1-B23.

THE SOURCE FOR
AFFORDABLE SCIENTIFIC SOFTWARE

FREE CATALOG!

over 300 earth science programs!

RockWare

(ITOTBETO Saentific Soft'ware
4251 Kipling St., Suite 595 - Wheat Ridge, CO » 80033

. (303) 423-5645 » FAX (303) 423-6171 ‘

Slivko, M.M., and Pavlishin, V.I. 1967, Find of Opal Containing an
Organic Substance in Volyn Pegmatites. Mineral. Sb. 21(1): 100-103.
from Chemical Abstracts 70, 98631z.

Tyurin, N.G. 1964. Production, from Solutions, of Synthetic Pyrite with
Finely Disseminated Gold. Issled. Prir. Tekh. Mineraloobrazov.,
Mater. Soveshch., 7th, Lvov 1964: 268-273. from Chemical Abstracts
66, 48195g.

Weissberg, B.C. 1970. Solubility of Gold in Hydrothermal Alkaline
Sulfide Solutions. Econ. Geol., 65: 551-556.

Wilding, L.P.,, Brown, R.E., and Holowaychuk, N. 1967: Accessibility
and Properties of Occluded Carbon in Biogenic Opal. Soil Science,
103(1), 56-71.

Zhuchkov, 1.A., Lodeishchikov, V.V., and Skobeev, 1.K. 1968. Behavior
of Carbon During the Oxidizing Roasting of Carbonaceous Gold-
Arsenic Concentrates. Tsvet. Metal. 41(9): 25-26. from Chemical
Abstracts 70, 22007e.

NEW MEMBERS

To All Voting Members:

Pursuant to Article Two of the Association’s By-Law No.1,
names of the following candidates, who have been recommend-
ed for membership by the Admissions Committee, are submitted
for your consideration. If you have any comments, favorable or
unfavorable, on any candidate, you should send them in writing
to the Secretary within 60 days of this notice. If no objections
are received by that date, these candidates will be declared
elected to membership. Please address comments to Sherman P.
Marsh, Secretary AEG, U.S. Geological Survey, Mail Stop 973,
Box 25046, Federal Center, Denver, CO, 80225, USA.

Council has decided that all new applicants will receive the
journal and newsletter upon application for membership. The
process of application to the Vancouver office, recommendation
by the Admissions Committee, review by the council, and
publication of applicant’s names in the newsletter remains
unchanged.

VOTING MEMBER Schmidt, James S.

i Martin Marietta
Wakefield, Todd W.
Geochemist Reston, VA, USA
Newmont Exploration
Carlin, NV, USA STUDENT MEMBER

Breit, Fred

AFFILIATE MEMBERS Mackay School of Mines
Davey, Grant R. Reno, NV, USA
Sr. Geologist
Ingold Holdings
Jakarta, Indonesia
Dreher, Gary B.
Sr. Chemist

Ilinois Geol. Survey
Champaign, IL, USA

Harris, Michael R.
Minevex
Kenmore, QLD, Australia

Melchior, Alain H.
Manager of Exploration
Belgian Geol. Survey
Gembloux, Belgium

Rutherford, Robert A.
Aztec Mining
Perth, WA, Australia ®
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Identification of geochemical anomalies using principal compo-
nent analysis and factorial kriging analysis. R. Jimenez-
Espinosa (Granada, Spain), A.J. Sousa (Lisboa Codex, Por-
tugal) and M. Chica-Olmo (Granada, Spain)

Preliminary studies of the CHIM electrogeochemical method at
the Kokomo Mine, Russell Gulch, Colorado. D.B. Smith, D.B
Hoover, and R.E Sanzalone (Denver, CO, USA)

Distribution and behavior of platinum in soils, sediments and
waters of the Tulameen ultramafic complex, southern British
Columbia, Canada. S.]J. Cook (Victoria B.C., Canada) and
W.K. Fletcher (Vancouver, BC., Canada)

Detailed geochemical survey in the Peloritani Arc (northeastern
Sicily, Italy): Evidence of gold anomalies. B. De Vivo, A.
Lima (Napoli, Italy), G. Catalano and A. Chersicla (Follonica
Grosseto, Italy)

Scapania undalata (L.) Dum and other aquatic bryophytes as in-
dicators of mineralization in Poland. A. Samacka-Cymerman
(Wroclaw, Poland) and A.]. Kempers (Nijmegen,
Netherlands)

Hydrothermal alteration of the Beira schists around the W-Sn
specialized Regoufe granite, NW Portugal. A.J. Van de Haar,
S.P. Vriend and PEM. Van Gaans (Utrecht, Netherlands)

Book Review

Progress in Hydrogeochemistry, by G. Matthess, EH. Frimmel,
P, Hirsch, H.D. Schulz and E. Usdowski (Editors) - I.D. Clark

®

RECENT PAPERS

This list comprises titles that have appeared in major publica-
tions since the compilation in EXPLORE Number 78. Journals
routinely covered and abbreviations used are as follows:
Economic Geology (EG); Geochimica et Cosmochimica Acta
(GCA); the USGS Circular (USGS Cir); and Open File Report
USGS OFR); Geological Survey of Canada Papers (GCS Paper)
and Open File Report (GSC OFR); Bulletin of the Canadian In-
stitute of Mining and Metallurgy (CIM Bull); Transactions of In-
stitute of Mining and Metallurgy, Section B: Applied earth
Sciences (Trans IMM). Publications less frequently cited are
identified in full. Compiled by L. Graham Closs, Department of
Geology and Geological Engineering, Colorado School of Mines,
Golden, CO 80401, Chairman AEG Bibliography Committee.
Please send new references to Dr. Closs, not to EXPLORE.

Adriano, DC., 1992. Biogeochemistry of Trace Metals. Lewis
Publ.

Alderton, D.H.M.,, Rankin, A.H. and Thompson, M., 1992.
Fluid inclusion chemistry as a guide to tin mineralization in the
Dartmoor granite, south-west England. J. Geochem. Explor.
46(1): 163-185.

Alexander, W.R., Dayal, R., Eagleson, K., Eikenberg, J.,
Hamilton, E., Linklater, C.M., McKinley, 1.G. and Tweed, C.J.,
1992. A natural analogue of high pH cement pore waters from
the Magqarin area of northern Jordan. II: results of predictive
geochemical calculations. J. Geochem. Explor. 46(1): 133-146.

Alexander, W.R. and McKinley, L.G., 1992. A review of the ap-
plication of natural analogues in performance assessment: im-
proving models of radionuclide transport in groundwaters. J.

Geochem. Explor. 46(1): 83-115.

Allan, J.E, 1992. Geology and mineralization of the Kipawa
yttrium-zirconium prospect, Quebec. Explor. Mining Geol. 1(3):
283-295.

Anon., 1992. International geochemical mapping-IGCP Project
259. Summary of Report at IMM-BGS-IUGS/UNESCO event
“Geology in Europe and Beyond” April 21-24, 1992. Trans IMM
101: B186-189.

Apted, M.]., 1992. Natural analogues for predicting the reliabili-
ty of the engineered barrier system for high-level waste. J.
Geochem. Explor. 46(1): 35-62.

Baranova, N.N., Vashal, G.M. and Velyukhanova, T.K., 1992.
Complexing properties of natural organic compounds and their
role in the origin of gold deposits. Geochem. Intern. 29(7):
145-150.

Birkett, T., Robert, F, Richardson, D. and Green, S., 1992.
Determination of background gold content on non-mineralized
outcrops in the Val d'Or area: The effects of sampling. Explor.
Mining Geol. 1(3): 213-221.

Bliss, ].D. (Ed.), 1992. Developments in Mineral Deposit Model-
ing. U.S. Geol. Surv. Bull. 2004. 168 p.

Blowes, DW., Jambor, ].L., Appleyard, EC., Reardon, E.]. and
Cherry, ].A., 1992. Temporal observations of the geochemistry
and mineralogy of a sulfide-rich mine-tailing impsundment,
Heath Steele Mines, New Brunswick. Explor. Mining Geol. 1(3):
251-264.

Boudreau, A.E. and McCallum, 1.S., 1992. Concentration of
platinum-group elements by magmatic fluids in layered intru-
sions. EG 87(7): 1830-1848. )
Brooks, R.R. (Ed.), 1992. Noble Metals and Biological Systems.
CRC Press. 392 p.

Brummer, J.J., MacFadyen, D.A. and Pegg, CC., 1992.
Discovery of kimberlites in the Kirkland Lake area, Northern
Ontario, Canada Part II: Kimberlite discoveries, sampling, dia-
mond content, ages and emplacement. Explor. Mining Geol.
1(4): 351-370.

Bruno, J., Cross, J.E., Eikenberg, J., McKinley, I.G., Read, D.,
Sandino, A. and Sellin, P, 1992. Testing models of trace element
geochemistry at Pocos de Caldas. J. Geochem. Explor. 45:
451-470.

Cathles, L.M. and Sea, M.E., 1992. Near-field high temperature
transport; evidence from the genesis of the Osamu Utsumi
uranium mine, Pocos de Caldas alkaline complex, Brazil. J.
Geochem. Explor. 45: 565-603.

Continued on Page 16

OUR NEW Sizes:
SML, MED, LGE, XL
Colors:

T-SHIRT OFFER:
v [[] White on Royal Blue
' [] Dk. Blue on White

{1 Lt. Green on Gray

Cost:
[[] AEG Members $10
] Non-Members $12

Send Check or Money Order to:

EXPLORE
c/o Clark Smith
P.O. Box 18325
Reno, NV 89511




PAGE 16

EXPLORE NUMBER 79

Recent Papers
Continued from Page 15

Chao, TT. and Sanzolone, R.E, 1992. Decomposition tech-
niques. J. Geochem. Explor 44: 65-106.

Chapman, N.A., McKinley, 1.G., Franca, E.P,, Sean, M.E. and
Smellie, ].A.T., 1992. The Pocos de Caldas Project: an introduc-
tion and summary of its implications for radioactive waste
disposal. J. Geochem. Explor. 45: 1-24.

Claridge, PG. and Downing, BW., 1993. Environmental geology
and geochemistry at the Windy Craggy massive sulphide
deposit, northwestern British Columbia. Bull CIM 86(966):
50-57.

Cook, N.J., Kaspersen, PO. and Halls, C., 1992. Trace element
lithogeochemistry of mineralized horizons and hydrothermal
alteration zones at Sulitjelma, Norway. Chemic der Erde. 52(2):
85-101.

Cook, N.J., Wood, S.A. and Zhang, Y., 1992. Transport and fix-
ation of Au, Pt and Pd around the Lac Sheen Cu-Ni-PGE occur-
rence in Quebec, Canada. J. Geochem. Explor. 46(1): 187-228.

Crowe, D.E., Nelson, SW., Brown, PE., Shanks, WC., Il and
Valley, JW., 1992. Geology and geochemistry of volcanogenic
massive sulfide deposits and related igneous rocks, Prince
William Sound, South-central Alaska. EG 87(7): 1722-1746.

Curiale, J.A., Cole, R.D. and Witmer, R.]J., 1992. Application of
organic geochemistry to sequence stratigraphic analysis: Four
Corners Platform Area, New Mexico, USA. Organic Geochem.
19(1-3): 53-75.

Cuney, M., Marignae, C. and Weisbrad, A., 1992. The Beauvoir
topaz-lepidolite albite granite (Massif Central, France): The
disseminated magmatic Sn-Li-Ta-Nb-Be mineralization. EG
87(7): 1766-1794.

Davenport, P.H., 1993. Geochemical baseline vs. background.
EXPLORE 78: 7-10.

De Younge, ]J.H., Jr. and Hammarstrom, J.M. (Eds.), 1992. Con-
tributions to Commodity Geology Research. U.S. Geol. Surv.
Bull. 1877.

Dobrovolsky, V.V., 1993. The Biogeochemistry of World Land.
CRC Press. 350 p.

Dowling, S.E. and Hill, R.ET., 1992. The distribution of PGE in
fractionated Archean komatiites, Western and Central
Ultramafic units, Mt. Keith region, Western Australia. Aust. J.
Earth Sci. 39(3): 349-364.

Edwards, R., Gillard, R.D. and Williams, P.A., 1992, The stabili-
ty of secondary tin minerals: Abhurite and its relationship to Sn
(II) and Sn (IV) oxides and oxyhydroxides. Min. Mag. 383:
221-226.

ERICK WEILAND

CONSULTING
GEOCHEMIST

Providing technical expertise on geochemical
principles, methods and interpretation.

Integrating geology, geochemistry,
geophysics, hydrology & geomorphology to
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Developing custom computer applications
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evaluation of proper quality control procedures for
sampling and analytical phases of projects.
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improve the quality of interpretation and
decision making.
e

Eriksson, K., 1992. Glaciogenic deposits (Chapt. 2) in
Kauranne, L.K., Salminen, R. and Eriksson, K. (Eds.). Regolith
Exploration Geochemistry and Arctic and Temperate Terrains.
Elsevier: 1-12. '

Flohr, M.J.K., 1992. Geochemistry and origin of the Bald Knob
manganese deposit, North Carolina. EG 87(8): 2023-2040.

Fortescue, J.A.C., 1992. Regional Geochemical Mapping (Chapt.
27) in Thurston, PC., Williams, H.R., Sutcliffe, R.H. and Stott,
G.M. (Eds.). Geology of Ontario, Ontario Geological Survey,
Special 4(2): 1348-1394.

Furuno, M., Ichige, Y., Hori, M. and Sowanaka, M., 1992. Ap-
plication of stable isotope and minor element analyses to the ex-
ploration of massive sulfide deposits - an example in and around
the El Roble mine, Republic of Columbia. Mining Geol. 42(232):
101-.

Glanzman, R.K. and Closs, L.G., 1993. Quality assurance and
control guidelines forexploration and environmental
geochemistry investigations. EXPLORE 78: 1-6.

Grabezhev, G.A., 1992. Zonation of metasomatic aureoles
associated with porphyry-copper deposits of the Urals. Intern.
Geol. Rev.34(12): 1222-1231.

Grunsky, E.C., Easton, RM., Thurston, PC. and Jensen, L.S.,
1992.. Characterization and Statistical Classification of Archean
Volcanic Rocks of the Superior Province Using Major Element
Geochemistry (Chapt. 28) in Thurston, PC., Williams, H.R.,
Sutcliffe, R.H. and Stott, G.M. (Eds.). Geology of Ontario, On-
tario Geological Survey, Spec. 4(2): 1396-1438.

Gustavsson, N., 1992. Recognition of anomaly patterns in
regional geochemical investigations (Chapt. 10) in Kauranne,
L.K., Salminen, R. and Eriksson, K. (Eds.). Regolith Exploration
Geochemistry in Arctic and Temperate Terrains. Elsevier:
217-262.

Hall, G.E.M., 1992. Inductively coupled plasma mass spec-
trometry in geoanalysis. J. Geochem. Explor. 44: 201-249,

Heaman, L. and Ludden, J.N. (Eds.), 1991. Applications of
Radiogenic Isotope Systems to Problems in Geology. Min.
Assoc. Can. Short Course Handbook. 498 p.

Henley, S. and Aucott, JW., 1992. Some alternatives to
geostatistics for mining and exploration. Trans. IMM 101:
A36-40.

Hoffman, E.L., 1992. Instrumental neutron activation in
geoanalysis. J. Geochem. Explor. 44: 297-319.

Holmes, DC., Pitty, E.D. and Noy, D.]., 1992. Geomor-
phological and hydrogeochemical features of the Pocos de
Caldas caldera analogue study sites. J. Geochem. Explor. 45:
215-247.

Hooker, P. and Read, D., 1992. Using data from natural en-
vironments to improve models of uranium speciation in ground-
water. J. Geochem. Explor. 46(1): 63-81.

Huerta-Diaz, M.A. and Morse, J.W., 1992. Pyritization of trace
melts in anoxic marine sediments. GCA 56(7): 2681-2702.

Izokh, A.E., Polyakov, G.V., Anoshin, G.N. and Golovanova,
N.P, 1992. Geochemistry of the platinum metals, gold and
silver in the Nomgon troctolite-anorthosite-gabbro intrusion in
Mongolia. Geochem. Intern. 29(5): 35-43.

Jarvis, I. and Jarvis, K.E., 1992. Inductively coupled plasma-
atomic emissionspectrometry in exploration geochemistry. J.
Geochem. Explor. 44: 139-200.

Kane, J.S., 1992. Reference samples for use in analytical
geochemistry: their availability, preparation and appropriate
use. J. Geochem. Explor. 44: 37-63.

Continued on Page 18
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40% Discount for Members of thes
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Regolith Exploration
Geochemistry in Tropical
and Subtropical Terrains

edited by C.R.M. Butt and
H. Zeegers

Handbook of Exploration
Geochemistry Volume 4

This volume specifically addresses
those geochemical exploration
practices appropriate for tropical,
sub-tropical and adjacent areas in
environments ranging from
rainforest to desert. It should be of
interest to exploration
geochemists, economic
geologists, soil scientists, geo-
morphologists and environmental
geochemists.

Short Contents: |: Characteristics
of Tropically Weathered Terrains.
Il: Gossan Formation and Gossan
Surveys. llI: Exploration in Areas
of Low to Moderate Relief.

IV: Exploration in Areas of
Moderate to High Relief.

ORDER FORM

V: Specific Commodities and
Techniques. VI: Synthesis and
Conclusions.

" 1992 xxii + 608 pages

Price: Dfl. 360.00 / US $ 205.50
Discount price: '
Dfl. 216.00/US $ 123.50

ISBN 0-444-89095-5

Regolith Exploration
Geochemistry in Arctic
and Temperate Terrains

edited by L.K. Kauranne,
R. Salminen andK. Eriksson

Handbook of Exploration
Geochemistry Volume 5

Geochemists, geologists,
chemists, mathematicians,
technicians and amateur
prospectors alike will find this a
practically oriented and
comprehensive handbook for use
in the field or office. It describes
methodologies for assessing

overburden in Arctic and
temperate regions. The text is
illustrated by 196 drawings, 32
tables and the selected
bibliography contains 533
references. A key word list makes
the handbook easy to use.

Short Contents: 1. Introduction.

2. Glacigenic Deposits.

3. Nonglacial Overburden. 4. Soil
Types. 5. Geochemical Dispersion
in the Secondary Environment.

6. Glacigenic Dispersion of Coarse
Till Fragments. 7. Scale of
Geochemical Surveys. 8. Field
Methods. 9. Analytical Aspects.
10. Recognition of Anomaly
Patterns in Regional Geochemical
Investigations. 11. Examples of
Geochemical Exploration.

12. Focal Aspects of Soil
Geochemistry Applied in Arctic
and Temperate Regions.

1992 xviii + 444 pages

Price: Dfl. 280.00 / US $ 160.00
Discount price:

Dfl. 168.00/ US $ 96.00

ISBN 0-444-89154-4

DATE:

Please send me the following books at a special 40% discount for members of the Association of Exploration Geochemists:

Qty. Author

Title

Price

O 1 enclose: Cheque / bank draft / UNESCO coupons
3 Please charge my credit card: MasterCard / Eurocard / Access / Visa / American Express

Card No.:

Card Expiry:

Signature:

———— N ame

Total

Address

ELSEVIER

Postal Code

gs $ prices are subject to exchange rate fluctuations. The Dutch Guilder (Dfl.) price is
efinitive.

To qualify for discount, all orders must be received by the AEG before

SCIENCE PUBLISHERS

shipped by surface mail,
Send orders to: AEG, Bentall Centre, P.O. Box 48270, Vancouver, BC, V7X 1A1
Canada ‘

September 1, 1993. Orders must be accompanied by payment. Orders will be
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Kauranne, L.K., Salminen, R. and Eriksson, K., 1992. Regolith
Exploration in Arctic and Temperate Terrains. Elsevier. 443 p.

Kauranne, LK., 1992. Introduction (Chapt. 1) in Kauranne,
L.K., Salminen, R. and Eriksson, K. (Eds.) Regolith Exploration
Geochemistry in Arctic and Temperate Terrains. Elsevier. 1-12.

Kauranne, L.X., 1992. Nonglacial overburden (Chapt. 3) in
Kauranne, L.K., Salminen, R. and Eriksson, K. (Eds.) Regolith
Exploration Geochemistry in Arctic and Temperate Terrains.
Elsevier: 41-76.

Kauranne, L.K., 1992. Soil types (Chapt. 4) in Kauranne, LK.,
Salminen, R. and Eriksson, K. (Eds.) Regolith Exploration
Geochemistry in Arctic and Temperate Terrains. Elsevier: 77-92.

Kauranne, LK., 1992. Focal aspects of soil geochemistry applied
in arctic and temperate regions in Kauranne, L.K., Salminen, R.
and Eriksson, K. (Eds.) Regolith Exploration Geochemistry in
Arctic and Temperate Terrains. Elsevier: 367-389.

Khoury, H.N., Salameh, E., Clark, 1.D., Fritz, P,, Bajjali, W.,
Milodowski, A.E., Cave, M.R. and Alexander, W.R., 1992. A
natural analogue of high pH cement pore waters from the Ma-
qarin area of northern Jordan. I: introduction to the site. J.
Geochem. Explor. 46(1): 117-132.

Kbljonén, T. and Malisa, E., 1992. Small-scale geochemical
maps: a novel way to delineate areas favourable for ore deposi-
tion, Trans. IMM 101: B161-164.

Kuehn, C:A. and Rose, AW.,, 1992. Geology and geochemistry
of wall-rock alteration at the Carlin Gold Deposit, Nevada. EG
87(7): 1697-1721.

Lapin, AV., 1992, Carbonatite weathering crusts: Geochemical
types and mineralization. Geochem. Intern. 29(7): 72-83.

Lehnert-Thiel, K., Loewer, R., Orr, RG. and Robertshaw, P,
1992. Diamond-bearing kimberlites in Saskatchewan, Canada:
The Fort La Corne Case History. Explor. Mining Geol. 1(4):
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Public Domain Software for Earth Scientists
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Software solutions for:
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PETROLEUM » GEOLOGY « GENERAL
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L.K., Salminen, R. and Eriksson, K. (Eds.) Regolith Exploration
Geochemistry in Arctic and Temperate Terrains. Elsevier:
185-216.
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Continued on Page 20
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AEG PUBLICATIONS '

The following special volumes are available from the AEG on a post-paid basis (surface mail) to all.
Both member and non-member prices are listed.

NEW ITEM

CLEAROUT
SPECIAL 1.

SPECIAL 2.

AEG T-Shirt Size: - S - M . L . XLG

Colour: I Royal blue - white print B Grey - ice green print
M White - rich blue print

13th Brazil IGES Abstracts Viume, 232 pp UsS$ 25.00 us$ 50.00
13th Brazil IGES Excursions Volume, 164 pp us$ 2500 us s 50.00

Epithermal Gold Mineralization of the Circum-Pacific; Geology,
Geochemistry, Origin and Exploration, Volumes 1 and 2. Journal of

Geochemical Exploration, Volumes 35 and 36: Hard-Covered Edition) UsS $ 160.00 Us$ 24825
14th Prague IGES Abstracts Volume, 262 pp Us$ 25.00 uss 50.00
Geochemical Exploration 1990, Proceedings Volume, 14th Prague

IGES, 425 pp Us$ 40.00 us § 50.00
Soils of the World. Colour wall chart. 95 cm x 135 cm in size.

Published by Elsevier. us$ 2200 uss 28.00
Biogeochemical Exploration - Simplified. Short Course Notes 200 pp

(C.E. Dunn, J.A. Erdman, G.E.M. Hall, and S.C. Smith) UsS$ 50.00 us s 50.00

Sp. Vol. Member Non-Member
No. Description Price Price
4 Application of Probability Plots in Mineral Exploration (A.J. Sinclair) uss 8.00 Us $ 12.00
7 Geochemical Exploration 1977 Proceedings of the Denver Geochemical
Symposium (ed. J.R. Waterson and P.K. Theobaid) Us$ 20.00 us $ 40.00
10 Gold-81, Precious Metals in the Northem Cordillera
(ed. A.A. Lavinson) uss 750 Us $ 18.00
11 Exploration Geochemistry Bibliography to January 1981
(complied by H.E. Hawkes) Uss$ 10.00 uss 20.00
111 Exploration Geochemistry Bibliography Supplement 1 to
October 1984 (complied by H.E. Hawkes) Uss 10.00 uUss 17.00
1.2 Exploration Geochemistry Bibliography Supplement 2 to
October 1987 (complied by H.E. Hawkes) UsS$ 10.00 us s 17.00
12 Writing Geochernical Reports (S.J. Hoffman) uss 5.00 Uss$ 7.00
14 * PROBPLOT, An interactive Computer Program to Fit Mixtures of Normal
(or Log Normal) Distributions with Maximum Likelihood Optimization
Procedures (C.R. ‘Stanley) UsS ¢ 30.00 uss 55.00
Graphic card type ; 8.g. CGA, EGA, Hercules)
8087 chip (Y/N)
* Please fill in blanks.
Program disk cannot be sent without this Information.
4+14 * Combination offer Us$ 3500 Us$ 60.00
PRICE REDUCED  GEOEXPO/86, Proceedings of an exploration symposium focussing on
Cordilleran environments held in Vancouver May 12-14, 1986
{ed. I.L Elliot and B.W. Smee) Us$ 25.00 Us s 25.00 -
— Reviews in Economic Geology Volume 3. Exploration
Geochemistry; Design and Interpretation of Soil Surveys {lo USA) US$ 20.00 us $ 25.00
(ed. W.K. Fletcher).
This volume was co-sponsored by the SEG. (Foreign) US$ 23.00 us $ 28.00
— 1992 AEG Membership Listing and Directory of Exploration
Geochemical and Environmental Services Us$ 10.00 us $ 20.00
— Journal of Geochemical Exploration
for Volumes 1-4, 6-11, 13, 16-26, 28, 30 Uus$ 50.00 N/A
for Volumes 5, 12, 14 us $ 110.00 N/A
for Volumes 31-41 Us§ 50.00 N/A

LIMITED QUANTITY Geochemical Exploration 1980 - Hannover (ed. AW. Rose and

H. Gundiach). Hard cover edition.

Practical Problems in Exploration Geochemistry, 1987. (A.A. Levinson,
P.M.D. Bradshaw and |. Thomson) 269 pp.

Geochemistry in Mineral Exploration, 2nd Edition, 1980. (A.W. Rose,
H.E. Hawkes and J.S. Webb) 657 pp.

Do you need a receipt? Include self-addressed envelope and US $ 2.00,

otherwise your cancelied check or bank card statoment is your receipt. Uuss 200 uss 2.00

I8 your check drawn on a bank outside U.S.A. or Canada?

if yes, add US $ 15.00. uUss 15.00 uss 15.00

Do you require sirmail? If yes, add US $5.00 per volume.

(Specify number of volumes) X uss 5.00
JOTAL USS

Send Orders to: AEG, Bentall Centre, PO Box 48720, Vancouver, BC V7X 1A1, CANADA
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Recent Papers
Continued from Page 18

Parry, S.J., 1992. The role of neutron activation with
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and Temperate Terrains. Elsevier: 93-126.
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ABSTRACTS AVAILABLE

Abstracts Available for “Mining, Exploration and the
Environment '92”

Mining, Exploration and the Environment 92 was the theme
for the Pacific Northwest Mining and Metals Conference held in
Bellevue, Washington last April 6 through 10. The conference
featured a variety of sessions covering timely issues including:
Exploration Strategies For the Nineties, Extractive Metallurgy,
Environmental Considerations For the 90's, Heap Leach Pad and
Tailings Design, Remediation of Mine Wastes, Surface and
Underground Mining, New Discoveries/Case Histories, Acid
Mine Drainage, Abandoned Mine Lands and Leading Edge Ex-
ploration Geochemistry; Exploration and The Environment,
Modern Methods of Multi-element Analysis and Recent Ad-
vances in Stream Sediment Geochemistry. A book of abstracts
from the conference can be purchased for $5.00 by contacting
Carl Johnson: c/o SAIC, 18702 North Creek Parkway, Suite 211,
Bothell, WA, 98011, USA, TEL: (206) 485-2818, EAX: (206)
4871473.
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ASSOCIATION OF EXPLORATION GEOCHEMISTS
APPLICATION FOR ADMISSION

Bentall Centre, PO Box 48270, Vancouver, BC, V7X 1A1, Canada

Your Name and Address:
(Current membership status is indicated on your address label.)

Please check D Renewal D New address Field of inteljest selection 1 D 2 D 3 D 4 D 5 D 6 D

(Insert number in box)
D New Member 1. Drainage (streams & lakes) 7. Statistical methods

2. Soils 8. Analytical instrumentation

NAME 3. Lithogeochemistry 9. Analytical procedures

TITLE 4. Biogeochemistry (geobotany) 10. Poliution
5. Gas geochemistry 11. Theoretical

AFFILIATION 6. Heavy minerals 12. Other (specify)

MAILING ADDRESS

Specialty or topic of interest selection 1 D 2 D 3 D 4 [:I

(insert number in box}

1. Mineral Exploration 4. Computer 7. Petroleum
2. Analytical 5. Agricultural 8. Ground Water
TELEPHONE { ) 3. Environmental 6. Terrain (Quaternary) 9. Other (specify)
TELEX
FAX ( )
Date

[ Check here if you do not want your name and address made

available for sale as part of the AEG mailing list on address

labels.
[0 Annual dues for Voting or Affiliate Member, current year and

next year US $ 85.00
[} Annual dues for current year, Voting or Affiliate Member US $ 50.00
[] Nota Voting Member? Check box to receive appropriate forms.
L] Student Member US $ 20.00

(Note that students must have this form signed by a member

of the academic staff verifying their full-time student status)

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

(Signature and Title)
(Printed Name)
(Institution)

O Corporate Member US $100.00
[ Third World Membership Fund donation uss

(Your contribution in any amount will be put into a separate fund

to support memberships in Third World countries.)

TOTAL ENCLOSED uss

Please note that Cheques, International Money Order, UNESCO Charge: Master Card [ ] visa [
Coupons, International Postal Orders, VISA and Master Card Credit Card Account
are acceptable. All payments are in U.S. FUNDS. For users of ”ggber [TT I I ITITTTTITITIT1T1]

VISA or Master Card, minor variations in your billing may reflect
currency exchange rate fluctuations at time of bank posting.
Please note that cheques not drawn on U.S.A. or Canadian
banks require an additional $15.00 U.S. to be submitted to

reimburse the AEG on bank charges. Print your name
Is your credit card number completed (if appropriate)?

Expiration date
Signature
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16TH INTERNATIONAL GEQCHEMICAL

EXPLORATION SYMPOSIUM

Symposium general chairman XIE Xuejing and the Steering Com-
mittee invite you to participate in the 16th International
Geochemical Exploration Symposium and the 5th Chinese Explora-
tion Geochemistry Symposium. The Sth CEGS will be held on
September 1 and 2, 1993, and the 16th IGES will be conducted from
September 4 to 6. It is inspiring, and a great honor to Chinese ex-
ploration geochemists, that Beijing will be the first Asian city to
host this prestigious event. In conferences and seminars, as well as
informally, participants will have countless chances to exchange
ideas and experiences to broaden international understanding. The
symposia will be held at the 21st Century Hotel, a modern facility
with excellent service. Everything possible will be done to ensure
that all participants have a comfortable and enjoyable stay in Bei-
jing. The prestigious steering, organizing, and technical committees,
as well as an extensive selection of sponsors, co-sponsors, and sup-
porting sponsors, are working to arrange technical programs, pre-
and post-symposium excursions, sightseeing in Beijing, and social
gatherings.

The official language of the 16th IGES is English. The official
language of the 5th CEGS is Chinese, however texts, figures, slide
captions and synchronous translation of all oral presentations will
be available in English.

. Sessions and posters are planned on the following topics:
1. Geochemical exploration methods in different geological and
geographical environments.

Geochemical exploration for blind and buried ore deposits.

Geochemical exploration for gold and other precious metals.

- Geochemical exploration for oil gas, and geothermal fields.

Environmental and agricultural geochemistry.

Regional geochemistry and international geochemical mapping.

Analytical techniques.

Data processing and interpretation of geochemical data.

Integrated methods in exploration and discovery.

Workshops are scheduled for the following topics:

Progress in Environmental Geochemical Exploration, led by Dr.
I. Thorton, Center for Environmental Technology, Imperial Col-
lege, morning September 1, (US$25.).

2. International Geochemical Mapping, led by Dr. AG. Darnley,
Geological Survey of Canada, afternoon September 1, (US$25.).

3. Analytical Methods in Exploration Geochemistry, led by Dr.
G.E.M. Hall, Geological Survey of Canada, morning September
2, (US$25.).

4. Applied Biogeochemical Exploration, led by Drs. C.E. Dunn,
G.E.M. Hall, and R. Scagel, Geological Survey of Canada,
afternoon September 2, (US$25.).

5. Geochemical Prospecting for Gold, led by Dr. 1. Nichol, Depart-
ment of Geology, Queen’s University, September 1, (US$25.).

A short course on geoanalysis in environmental geochemistry,
geochemical mapping, and mineral exploration will be conducted by
Professor QIAN Desun, Central Laboratory of Anhui Provincial
Bureau of Geology and Mineral Resources, September 1 and 2,
(US$150.).

Six post-symposia and one pre-symposia excursions will be
arranged.

1. Beijing-Dunhuang-Urumqi-Fuyun-Beijing, September 7 to 12.
Mogaoku grottos, Fuyun Cu-Ni deposit, regional exploration
and discoveries in Xinjiang, glacial landforms in the Heaven
Pool region, (US$1100.).

2. Beijing-Hohhot-Baotou-Baiyan Obo-Beijing, September 7 to 12.
Hademan Gou gold deposit, geochemical surveys in arid areas,
gold deposit in Dahuabei, Baiyan Obo Museum of Geology,
REE-iron deposit, grassland scenery, overnight stay in an
Mongolian yurt, (US$580.).

3. Beijing-Jinan-Tai'anYantai-Shanghai, September 7 to 12.
Zhaoyuan gold deposit, including Linglong-type and Jiaojia-
type gold deposits, Precambrian metamorphic rocks of Mount
Tai, the Confucian Temple, (US$715.).

4. Beijing-Guilin-Liuzhou-Dachang-Guangzhou, September 7 to
12. Dachang tin deposit, Geochemical exploration in karst
topography, Rudi (Reed Flute) Cave, Lijiang River, (US$890.).

5. Beijing-Chengdu-Lhasa-Yangbajin-Guangzhou, September 7 to

VEeNsOhLN

14. Ancient water conservancy project, Geochemlml exploration
in the geothermal field of Yangbajin, Roof of the world - Tibet
scenery, the Potala Palace (Lamersery), The Summer Palace of
Dalai-Lama, Tibet dance show and the Monarch Tomb,
(US$1540. + $300.). Note: If the regulation which charges
foreign visitors $300. for visiting Tibet is cancelled this year, the
$300. will be refunded.

6. Beijing-Luoyang-Lingbao-Xi'an-Beijing, September 7 to 12. Jin-
dui Cheng molybdenum deposit, Geochemical exploration for
gold in western Henan, Shaolin Temple, Marshal art show,
Linhu, Tonggou gold deposit, International Golden Apple
Festival in Lingbao, Laozi Temple, ancient capital Ai'an, Chein
Dynasty Museum of Terra-cotta warriors, (US$660.).

7. Beijing-Guiyang-Xingren-Beijing, August 25 to 31. Sediment-
hosted gold deposits in southwestern Guizhou, including
Zimudang, Getang and Yata Carlin-type gold deposits in
Xingren County, Huang Guo Shu waterfalls, Dragon Palace,
Minority Nationality Museum, (US$870.).

Expenditure includes travelling by air, train, and/or bus, hotel ac-
commodates, full meals, admission tickets, and the train ticket to
Hong Kong (from Guangzhou). To secure the air and train tickets,
and hotel accommodations, please complete the “Registration Form”
and return it to the 16th IGES Office with the tour fees before June
15, 1993. If the places you want to visit are not listed in above schedules
and you wish to make other arrangements for travel in China, contact
the secretariat at the IGES office (address listed below).

The following social programs will be arranged every day from
September 2 to 6, at a cost between US$15.-30. per person, per day,
including a meal and admission tickets:

1. The Great Wall and the Ming Tomb.

2. The Forbidden City and the Bei Hai Park.

3. The Summer Palace and the Heaven Temple.
4. The Beijing Zoo and downtown shopping.

Any organization interested in (1) booth space during the sym-
posia for exhibiting equipment or services, (2) sponsoring a sym-
posia function such as coffee breaks, wine and cheese reception, or
printing of abstracts volume, or (3) advertising in the volume of
abstracts, is asked to indicate an address to which further informa-
tion should be sent.

VISAS

An invitation letter will be issued on request to those who need a
visa for entrance to China. Please provide your name and passport
number as well as those of accompanying persons to (preferably
with the registration form):

Secretariat/16th IGES Office, 26 Bai Wan Zhuang Dajie,

Beijing 100037, CHINA, Telephone: 86-1-832-0276, or 86-1-832-3268

Telefax: 86-1-831-0894

Please apply for the entry visas with the official invitation to
Chinese Embassies, China Consulate Generals (or visa Office of the
Chinese Ministry of Foreign Affairs in Hong Kong) in the city
designated in the invitation. For any questions and information
about visas, please contact the secretariat at the above address.

TRANSPORTATION AND CURRENCY

Beijing Capital Airport can be reached by both domestic and in-
ternational flights. A representative of the symposia secretariat will
meet you at the airport from 8:00 to 24:00 on Tuesday, August 31.
Currency for foreigners in China is called Foreign Exchange Cer-
tificate (FEC). You can easily exchange your foreign currency and
traveller’s cheques into FEC at the airport and hotels. Taxi fare from
the Capital Airport to the hotel is about FEC 80 (US$15.).

REGISTRATION
The delegates registration fees include the abstracts volume, a
participants list, the ice breaker party, morning and afternoon teas,
the banquet, and souvenirs. No further registration fees are requlred
to attend the 5th CEGS, however, an extra charge of US$15. is
necessary to obtain the English version of the CEGS oral presenta-
tion. All payment due in respect to registration, accommodations,
and excursions must be made in US dollars and payable to the 16th
IGES. The following methods of payment are acceptable:
1. Bank drafts drawn on: The Secretariat/16th IGES Office, 26 Bai
Wan Zhuang Dajie, Beijing, 100037, China
2. Bank transfer to: Langfang Branch, Bank of China, Langfang,
Hebei 102800, A/C: 14824002, 16th IGES Office
We look forward to seeing you in Beijing! R
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REGISTRATION FORM — 16th IGES/CEGS
Beijing, China, 1-6 September, 1993

Please type or print in BLOCK letters in black. Please return by airmail where applicable

SECTION A:
‘Delegate Information
Title (Prof., Dr., Ms. etc.) Family name Given name Sex (M/F)
Address:
Country: Postal Code:
Country Code Area Code Number
Telephone:
Facsimile:
Organization:
Position:
Accompanying Persons Co-Chairmen
Title Family name Given name Sex (M/F) Do you wish to co-chair a session?
(Prof, Dr, Ms, etc.) If so, what session(s):
Preferred Badge Name:
Additional Information
Tick the appropriate box if you require more information
Proferred Badee N. Rental of exhibition space O
rete dge Name: Sponsorship of delegate(s) O
SECTION B:
Accommodations
1. Ido not wish symposium organizers to arrange accommodations on my behalf. O
Please reserve accommodations according to my numbered preferences indicated below. Prices indicated are per room / per night. O

I enclose a deposit of one night's accommodation for my first priority selection. I understand that my deposit is not refundable in
the event that I do not arrive on the date reserved.

Indicate
Code Hotel Type preference
01 21st Hotel (conference hall) single (] 9US 39
suite O 79
02 Kulun Hotel deluxe room a 80
suite 0O 200

Please circle single/double/twin as applicable.

Kunlun Hotel is a five-star hotel located about a five minute walk from the 21st Hotel.

3. Arrival date: Departure date:

Accommodation deposit (one night) $US

OVER....
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REGISTRATION FORM — 16th IGES/CEGS - Continued .
SECTION C:
Excursions
Excursion Code Cost Payment
1. Beijing-Urumqi EUM $US 1100 $US
2. Beijing-Baotou EBT 580
3. Beijing-Yantai EYT 715
4. Beijing-Guilin EGL 890
5. Beijing-Lhasa ELS 1840
6. Beijing-Xian EXA 660
7. Beijing-Guiyang EGY 870
Total excursion fees $US
SECTION D:
Registration and Payment Details
before after payment
6/30/93 code 6/30/93 code enclosed
1. Registration Fee
AEG Members 160 RM 190 RML $US.
Non-members 210 RN 240 RNL
Accopanying Member 48 RA 57 RAL
Exhibitors 80 RE 90 REL
2. Accommodations Deposit (Section B)
3. Excursion Fees (Section C)
Total payment: $US:

Secretariat of 16th IGES office
26 Bei Whan Zhuang Dajai,
Beijing 100037, China

Bank transfer to:
Langfang Branch, Bank of China
Langfang, Hebei 102800
A/C: 14824002, 16th IGES Office

Registration by Chinese residents should be accompanied by a cheque.

Registration by non-Chinese residents should be accompanied by an international cheque or bank draft in US dollars.

All cheques should be made payable to the 16th IGES and bank drafts drawn on:

Signature

Date




EXPLORE NUMBER 79

PAGE 25

CALENDAR OF EVENTS

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

B Apr. 1-30, '93 Computer-simulated Mineral Exploration,

" workshop, Fontainebleau, France, by UNESCO's Earth Sciences
Division and French National Commission (L. Zanona, Ecole del
Mines de Paris, CGGM-IGM, 35, rue Saint-Honor, 77305 Fon-
tainbleau Cedex, France; TEL: (33 1) 64 69 49 30; FAX: (33 1) 64
69 47 01)

B Apr. 13-16, ‘93 The Environmental Geochemistry of Mineral
Deposits, short course and seminar, Denver, CO (G.S. Plumlee,
U.S. Geological Survey, MS 973, Federal Center, Denver, CO
80225 USA; TEL: (303) 236-9224)

B Apr. 17-20, ‘93 Integrated Methods in Exploration &
Discovery, Conference, by the Society of Economic
Geologists,Association of Exploration Geochemists, Society of
Exploration Geophysics, and others, Denver, CO (J. Alan
Coope, SEG conference '93, Box 571, Golden, CO 80402 USA;
TEL/FAX: (303) 470-6289)

B Apr. 18-21, '93 Canadian Quaternary Association (CAN-
QUA) symposium on Applied Quaternary Research, Victoria
BC, Canada (CANQUA ‘93, Environmental Geology Section,
B.C. Geological Survey Branch, 553 Superior Street, Victoria,
B.C., Canada, V8V 1X4, TEL: (604) 387-6249, FAX: (604)
356-8153)

B Apr. 20-24, '93 International Conference on Geoscience
Education and Training, South Hampton University, England
(Dr. Dorrik AV. Stow, Dept. of Geology, Unversity of South
Hampton, South Hampton, SO9 5NH, England, TEL: (0703)
593049, FAX: (0703) 593052)

W Apr. 25-30, 93 Geology of Industrial Minerals, symposium,
Long Beach, CA (Dave Beeby, Calif. Division of Mines and
Geology, MS 8-38, 801 K St., Sacramento, CA 95814 USA; TEL:
(916) 323-8562)

B Apr. 5-8, 93 Geotechnica ‘93, Congress-Centrum West
KolnMesse, Germany (C.C.M. Cologne Congress Management
GmbH, Postfach 180 180, W-5000 Koln 1, Germany, TEL: 02 21
/ 92 57 930, FAX: 02 21 /57 93 93, TELEX: 8 881 783 ccmd

B May 4-7, '93 Geofluids ‘93, International Conference on
Fluid Evolution, Migration and Interactions in Rocks, Torquay,
England (Sally Cornford, IGI Ltd, Hallsannery, Bideford,
Devon, EX39 SHE, England; TEL: 44 (0)237 471749; FAX: 44
(0)237 421700}

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

B May 31-June 2, ‘93 Applied Mineralogy, intl. mtg., Perth,
Western Australia (Jim Graham, ICAM 93, Private Bag, PO.
Wembley 6014, Australia; TEL: (619) 387-0371)

B June 3-5, '93 Geostatistics, int'l mtg., Montreal, Quebec
(Conference Office, Suite 490, West Tower, 550 Sherbrooke St.
West, Montreal, PQ, H3A 1B9, Canada; TEL: (514) 398-3770;
FAX: (514) 398-4845)

W June ‘93 Intl. Precious Metals Institute, Newport, RI (IPMI,
4905 Tilghman St., Suite 160, Allentown, PA 18104 USA, TEL:.
(215) 395-5855)

B July '93 Russian acadamy of sciences, Geological institute of
the Kola Science Centre, The Kola Rare-Metal Deposits - II (Dr.
A.P. Belolipetsky, Geological Institute, Kola Science Centre of
the Russian Acad. of Sci. 14, Fersman St. Apatity-184200 Russia:
TEL: 37-292, TELEX: 126129 KOLSC SU

B July 17-24, ‘93 The Malvern International Conference on
Geological and Landscape Conservation, Great Malvern,
England (Margaret Phillips, The Company, St. John's Renova-
tion Centre, Cowley Road, Cambridge CB4 4WS, England; TEL:
44 (0) 223 421124; FAX: 44 (0) 223 421158)

M July 19-25, 93 Geological Sciences in Latin America, int’]
mtg., Campinas and QOuro Preto, Brazil, by International Union
of Geological Sciences, and others (M.M. Lopes, IG/UNICAMP,
Box 6125, 13081, Campinas, Brazil; TEL: 55 (192) 39-7352; FAX:
55 (192) 39-4717)

W July 24-29, '93 Society for Environmental Geochemistry and
Health mtg., New Orlean, LA (Dr. Howard Mielke, College of
Pharmacy, Xavier University of Louisiana, New Orleans, LA
70215 USA; TEL: (504) 483-7523)

8 Aug. 1-3, '93 Geochemistry of the Earth Surface. Third Inter-
national Symposium on Geochemistry of Weathering and
Diagenesis of Sediments, University Park, PA (Dr. Lee R. Kump,
Secretary General, GWDS-3, Department of Geosciences, The
Pennsylvania State University, 210 Deike Building, University
Park, PA 16802 USA; TEL: (814) 863-1274; FAX: (814) 865-3191)

M Sept. 1-3, '93 International Symposium on Mineralization
Related to Mafic and Ultramafic Rocks (IAGOD, Symposium
Secretary/D. Ohenstetter, CRSCM, La rue de la Feqrollerre,
45071 Orleans, Cedex 2, France; TEL: 33-38-51-54-01, FAX:
33-38-63-64-88)

B Sept. 2-13, '93 IUGS, UNESCO, IGCP Precambrian crusts of
Weathering, Apatity, Russia (Dr. Arcady, A. Kalinin, Russia,
184200, Murmanske reg., Apatity, Fersman St., Russia, 14, TEL:
37 601 or 37 627, TELEX: 126129 KOLSC SU

W Sept. 3-5, ‘93 16th International Geochemical Exploration
Symposium, and Sept. 1-2, ‘93 5th Chinese Exploration
Geochemistry Symposium, Beijing, China (Dr. Xie Xuejing, -
Honorary Director, Institute of Geophysical & Geochemical Ex-
ploration, Langfang, Hebei 102849, CHINA; TELEX: 22531
MGMRC CN; FAX: 86-1-4210628; and, Dr. Lin Cunshan, Depu-
ty Director, Institute of Geophysical and Geochemical Explora-
tion, Langfang, Hebei 102849, China; TELEX: 26296 LFPBL CN;
FAX: 86-0316-212868)

B Sept. 5-10, '93 Trace Elements, 2nd Int'l Conference on
Biogeochemistry of Trace Elements, Taiwan, ROC (Dr. DC.
Adriano, University of Georgia, Savannah River Ecology
Laboratory, Drawer E, Aiken, SC 29802 USA)

B Sept. 9-11, ‘93 Application of Recent Geologic Concepts to
Exploration in the Northern Appalachians, Third Anual CIM
Geological Society Field Conference, Technical sessions and field
trips (New Brunswick, Newfoundland, Maine, Quebec and Por-
tugal), Bathurst, NB, Canada (S. McCutcheon, PO. Box 50,
Bathurst, NB, E2A 3Z1 Canada; TEL: (506) 547-2070; FAX:
(506) 546-3994)

Continued on Page 26
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B Sept. '93 International symposium ‘Cultural Heritage Col-
lected in Libraries of Geoscience, Mining and Metallurgy - Past,
Present and Strategy for the Next Millenium, Frieberg, Saxony,
Germany (Dr. Peter Schmidt, Bibliotek, Bergakademie Freiberg,
Schliessfach 47, D-)-9200 Freiberg, Germany)

B Sept. 15-17, ‘93 Mining Development, intl mtg.,
Philadelphia, by Society for Mining, Metallurgy and Explora-
tion (SME, Meetings Dept., Box 625002, Littleton, CO 80162
USA; TEL: (303) 973-9550; FAX: (303) 979-3461)

B Sept. 21-23, '93 Andean Geodynamics, intl symposium, Ox-
ford, England, by University of Oxford and Institut Franais de
Recherche Scientifique pour le Dveloppement en Coopration
(Orstrom). (Piere Soler, Orstrom, CS1, 213 rue Lafayette, 75480
Paris Cedex 10, France; FAX: 33-1-48 03 08 29)

W Sept. 25 - Oct. 1, 93 International Association of-
Volcanology and Chemistry of the Earth's Interior,
mtg.,Canberra, AUSTRALIA (IAVCEI ACTS, GPO Box 2200,
Canberra ACT 2601, Austraila, TEL: (61) 6-257-3299; FAX: (61)
6-257-3256)

B Sept. 26 - Oct. 1, ‘93, Analytical Environmental Chemistry,
Symposium on Analytical Chemistry incorporating the 3rd En-
vironmental Chemistry Conference, Perth, WA (12 AC, The
Conference Office, University of Western Australia, Nedlands,
WA, 6009 Australia)

Bl Sept. 28 - Oct. 1, ‘93 Environmental Pollution, intl mtg.,
Barcelona, Spain, by European Centre for Pollution Research
and others (ICEP Conference Office, ICTR Secretariat, 11-12
Pall Mall, London SW1Y 5LU, England: TEL: 44 71 930 6825;
FAX: 44 71 976 1587)

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

B Nov. 14-20, ‘93 2nd Congress of Geochemistry of the
Portuguese-Speaking Countries (II Congresso de Geoqu!mica de
dos Paises de Liingua Portuguesa) and 9th “Geochemical Week -
Portugal”, Porto, Portugal (Dr. Fernando Noronha, Mineralogia
e Geologia, Faculdade de Ciencias, 4000 Porto Portugal; TEL:
(351-2) 310 290; FAX: (351-2) 316-456)

M Jan. 27-28, ‘94 International symposium on Remote Sensing
and GIS, location as yet undetermined (Dr. Vern Singhroy,
Canada Centre for Remote Sensing, 588 Booth Street, Ottawa,
ON, K1A 0Y7, Canada) Call for papers: Publications Division,
1916 Race Street, Philadelphia PA 19103-1187 USA, TEL: (215)
299-5400

W Feb. 14-17, '94 Integrating Mining and the Environment,
SME, Annual Meeting, Albuquerque, NM (Meetings Dept.,
SME, PO Box 625002, Littleton, CO 80162-5002 USA; TEL:
(303) 973-9550; FAX: (303) 979-3461)

B Sept. 12-15, ‘94, 3rd Symposium on Environmental
Geochemistry, Krak‘w, Poland (Dr. Hab. Edeltrauda Helios
Rybicka, Faculty of Geology, Geophysics and Environmental
Protection, University of Mining and Metallurgy, Al. Mickiewic-
za 30, 30-059, Poland; TEL: (48) 12-333290; FAX: (48)
12-332936)

M Sept., '94 Joint International Symposium on Exploration
Geochemistry, Irkutsk: a tribute to Academician LV. Tauson
(Pavel Koval, Vinogradov Institute of Geochemistry, PO.B. 701,
664033 Irkutsk, Russia; TELEX: 133 163 Taiga SU)

B Oct. 25-27, ‘94 Geological Society of America, annual mtg.,
Boston, MA (Vanessa George, G.S.A., Box 9140, Boulder, CO
80301 USA; TEL: (303) 447-2020)

M Apr. 10-13, '95 Geology and Ore Deposits of the American
Cordillera, Geological Society of Nevada Symposium III (Bob
Hatch, Geological Society of Nevada, PO. Box 12021, Reno, NV
89510 USA; TEL: (702) 323-4569; FAX: (702) 323-3599)

B May 10-14, ‘94 Mining Latin America / EXPOMIN 94, San-
tiago de Chile (The Conference Office, Mining Latin America,
The Institution of Mining and Metallurgy, 44 Portland Place,

London, W1N 4BR England; TEL: -+44 71 580-3802, FAX: +44

71 436 5388) :

M May 15-19, ‘95 17th International Geochemical Exploration
Symposium, ‘Exploring the Tropics, Townsville, Queensland,
Australia (Russell Myers, 17 IGES, National Key Centre in
Economic Geology, James Cook University, Townsville, QLD
4814, Australia; TEL: (077) 814486; FAX: (61) 77-815522)

Please check this calendar before scheduling a meeting to
avoid overlap problems. Let this column know of your events. p'S

Fred Siegel

The George Washington University
Department of Geology
Washington, DC 20052

USA

TEL: (202) 994-6194

FAX: (202) 994-0458

Sizes: SML, MED, LGE, XL

Colors: [_] White on Royal Blue
Dk. Blue on White
Lt. Green on Gray

Cost: AEG Members $10
Non-Members $12

Send Check or Money Order 10:  =ges

ggééﬂ?ﬁ%égg Order Your
Reno, NV 89511 T-Shirt Today!
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THE ASSOCIATION OF EXPLORATION GEOCHEMISTS

PO BOX 48270, Bentall Centre, Vancouver, British Columbia, V7X 1A1 CANADA

Jeffrey A. Jaacks, President
Westmont Gold Inc.
580-390 Union Bivd.
Lakewood, Colorado 80228
USA
TEL (303) 988-9677
FAX (303) 988-9689

Sherman P. Marsh, Secretary
U.S. Geological Survey
MS 973, Denver Federal Center
Denver, Colorado 80225
USA
TEL (303) 236-5521
FAX (303) 236-3200

Telephone (604) 685-4767 Facsimile (604) 684-5392

OFFICERS
February 1992 - April 1993

Graham F. Taylor, First Vice President
CSIRO Exploration Geoscience
P.O. Box 136, 51 Delhi Road
North Ryde, New South Wales 2113
AUSTRALIA
TEL (61 2) 887-8737
FAX (61 2) 887-8921

David M. Jenkins, Treasurer
Ainsworth Jenkins Holdings Inc.
525-890 West Pender Street
Vancouver, British Columbia V6A 1J9
CANADA
TEL (604) 684-6463
FAX (604) 684-5392

COUNCILLORS
1991-1993 1992-1994 Australia 1992-1994
J. Alan Coope William B. Coker Russell D. Birrel!

Peter H. Davenport

Owen P. Lavin

Donald D. Runnells, ex-officio
H. Rolf Schmitt

Frederic R. Siegel

David L. Gamett
Brazil 1993-1995

W. K. Fletcher, ex-officio
Peter J. Rogers

Alastair J. Sinclair Vacant
Paut M. Taufen Europe 1992-1994
J. Stevens Zuker Gunter Matheis

Gwendy E.M. Hall, Second Vice President
Analytical Methods Development
Geological Survey of Canada
Room 702, 601 Booth Strest
Ottawa, Ontario K1A OE8
CANADA
TEL (613) 992-6425
FAX (613) 996-9990

Vacant, Business Manager
Bentall Centre
P.O. Box 48270
Vancouver, British Columbia V7X 1A1
CANADA
TEL (604) 685-4767
FAX (604) 684-5392

Northern Countries 1992-1994
Agnete Steenfelt

Southern Africa 1991-1993
Cecil C. Begley

COMMITTEE CHAIRPERSONS AND REPRESENTATIVES

Ad Hoc Committee
Jeffrey A. Jaacks, Chair
J. Alan Coope

Gwendy E. M. Hall
Sherman P. Marsh
Peter J. Rogers

Paul M. Taufen

Graham F. Taylor

Admissions Committee
Lloyd D. James, Chair

Awards and Medals Committee
W. K. Fletcher, Chair 1992-1993
J. Alan Coope

Robert G. Garrett

Ginter Mathels

Donald D. Runnelis

Bibliography Committee
L. Graham Closs, Chair
Robert G. Garrett

Richard K. Glanzman
Eric C. Grunsky

Gwendy E.M. Hall

Peter J. Rogers

Canadian Geoscience Council Representative
Colin E. Dunn

Distinguished Lecturer Committee
David M. Jenkins, Chair

Education Committee
Alastair J. Sinclair, Chair

Election Official
Ray E. Lett

Elsevier Representative
Graham F. Tayior

Elsevier Negotiations Committee
Graham F. Taylor, Chair

Charles M. Butt

Eion M. Cameron

Gerry J.S. Govett

Gwendy E.M. Hall

Environmental Committee
Richard K. Glanzman, Chair
Cecit C. Begley

Peter H. Davenport

Gwendy E.M. Hall

Keith Nicholson

Donald D. Runnells

Peter J. Rogers

EXPLORE

Owen P. Lavin, Editor

Sherman P. Marsh, Associate Editor
J. Stevens Zuker, Associate Editor

Journal of Geochemical Exploration
Eion M. Cameron, Editor-in-Chief

Membership Application Committee
Lloyd D. James, Chair

J. Alan Coope

W. K. Fletcher

Stanley J. Hoffman

Graham F. Taylor

Professional Registration Committee
Lynda B. Bloom,, Co-Chair, CANADA
Erick F. Weiland, Co-Chair, USA

Publicity Committee
J. Alan Coopse, Chair
Sherman P. Marsh
Peter J. Rogers

J. Stevens Zuker

Regional Councillor Coordinator
Gwendy E.M. Hall

Short Course Committee
Colin E. Dunn, Chair

Student Paper Competition Committee
lan Robertson, Chair

Frederic R. Siegel

Arthur E. Soregaroli

Symposia Committee
Frederic R. Siegel, Chair

Registered Address of the ASSOCIATION OF EXPLORATION GEOCHEMISTS, PO BOX 52, REXDALE, ON, MOW 5L4, CANADA

Use Vancouver address for correspondence.
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