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NEWSLETTER
No. 23 NOVEMBER 1977

This is the second Newsletter to be issued in the. 1977-78
Association year; once again it is a pleasure to accept
this opportunity to communicate with our Members. We trust
that all of you have enjoyed a stimulating and profitable
field season and we wish you every success for the months
ahead.

The primqry purposes of this Newsletter are:

a) to report on certain forthcoming events of interest
to exploration geochemists.

b) to seek expressions of opinion on certain topics ner-
taining to the future of our Association.

c) to present reviews of some recent activities of
geochemical interest.

1978 INTERNATIONAL GEOCHEMICAL EXPLORATION SYMPOSIUM

Plans for the Seventh Symposium are now well advanced
and all indications are that this will be a most successful
event. The biennial symposia are the highlights of the Associa-
tion's calendar, and the organizing committee of the Seventh
Symposium looks forward to welcoming as many AEG members
as possible to Golden, Colorado, in April 1978.

If anyone desires further information concerning the
Symposium, or has not been receiving our publicity mailings
please contact the Symposium Secretary:

Dr. M.A. Chaffee

United States Geological Survey,
5946 McIntyre Street

folden, Colorado, 80401 USA
Phone 303-234-5301

L
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CURRENT. COMMODITY TRENDS IN MINERAL EXPLORATION AND EVALUATION - Dec. 5-7, 1977

The Australian Mineral Foundation, Adelaide, S.A.

A final reminder of the Symposium co-sponsored by The Geol. Soc. of Australia (SGIGOD)
and the A.E.G. to discuss commodities (U, Sn, W, Cr, Mn) which are of current economic
interest but have received Tittle attention in recent symposia. Further information can be
obtained from Dr. P.G. Moeskops, Australian Mineral Development Labs, Flemington St.,
Frewville, S.A. 5063 Australia (phone 79-1662).

1980 INTERNATIONAL GEOCHEMICAL EXPLORATION SYMPOSIUM

The Eighth Symposium will be held in Hanover, Germany in April, 1980, in cooperation
with the Bundesanstalt fur Geowissenschaften und Rohstoffe. Plans for this Symposium are
already well in hand and a successful outcome is confidently anticipated. The location
of Hanover should certainly appeal to the many beer drinkers among our members - similarly
the appeal of the 1978 Symposium should be heightened by proximity to the Adolf Coors
brewing establishment.

1979 BASIN AND RANGE "THEME MEETING"

Since the 1980 Symposium will be held outside North America, it is hoped that two
"theme meetings" or"mini-sympsoia" can be organized within the latter continent in 1979 and
1981 respectively. Plans have already been initiated for a meeting to be held, probably.
in the Spring of 1979, in Tucson, Arizona. Mineral exploration in the Basin and Range
province will be stressed at this meeting.

Chairman of the organinzing committee for the 1979 Tucson meeting is Ken Lovstrom.

At the present time volunteers are being sought to serve on this committee. Anyone wishing.
to do so, or any person with suggestions to offer concerning the meeting, please contact
Ken at:

AMAX Exploration Inc.,

130 South Scott Street

P.0.BOX 1911

Tucson Arizona 85702

Phone (602-624-8171)

COST OF AEG MEMBERSHIP

There has been considerable debate, in recent months, among the AEG Council-regarding
the cost of membership of our Association. Some concern has been expressed that growth or
continuity of membership might be adversely affected by the relative high cost (when com-
pared with some other earth science organizations) of AEG dues. It should be stressed,
however, that of our dues of $42.50 only $10.00 actually goes to support administrative
costs of the Association—the remainder covers the cost of a member's subscription to the
Journal of Geochemical Exploration. -

Council's objectives is to restrict future membership costs as much as possible; hope-
fully increases in royalty income accruing from growth in JGE circulation will substantially
counteract inflationary cost pressures in the years ahead.
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Opinions among Council is, at present, somewhat divided as to whether or not the
present cost of AEG membership is a deterrent to membership renewal and growth. It would
be helpful if any AEG members who feel particularly strong1y on this question one way or
another would communicate their fee11ngs 'to Council: Please write to either Dick Horsnail
or Bob Armstrong.

EXPANDING THE SCOPE OF THE AEG

It would be desirable to broaden the areas of applied geochemical activity with
which the Association is involved; areas which merit particular attention are;

a) Geochemistry applied to the detection and evaluation of energy resources
b) Geochemical studies applied to the environmental impacts of natural resource development.

Papers perta1n1ng to either of these fields will be particularly welcomed by the
Editor of the Journal of Geochemical Exploration.

In order to further stimulate interest in the applications of geochemistry to energy
resource developments, a committee i3 being established to review this field and advise on
greater AEG involvement. It is hoped that suggestions for workshops and/or "theme meetings",
JGE articles, and possibly, further JGE special issues (similar to the recent issue on
petroleum geochemistry) will eventually emanate.

The committee will focus on geochemical topics pertaining to radioactive minerals,
fossil fuels and geothermal energy; it is 1likely that subcommittees will be formed to
cover the abovementioned fields.

Any members who are in any way interested in narticipating in the proposed energy
committee please write to Dick Horsnail.

R.F. HORSNAIL

FROM THE SECRETARY'S QFFICE

With a busy 1977 exploration field season drawing to a close we now have time to
compile and publish the second newsletter of the Association year. Mrs. Ines Filicetti,
as before, handles the publication as efficiently as in the past. A meeting of Council
was held on October 17 in Ottawa with 12 Councillors in. attendance. A number of items
were discussed, some of which are reported following:

European Regijonal Councillor

Nominations for the Association's permanent office of Regional Councillor closed
November 1, 1977. One nomination was recejved, that of Professor G.H.W. Friedrich.
Prof. Friedrich is therefore elected to the office and we will Took forward to receiving
news of geochemical interest in the European geographical area. Professor Friedrich's
s~ address is:

J Prof. G. H. W. Friedrich
Abt. Angew /Lagerstattenlehre
TH. Aachen
51 Aachen, West Germany
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Honorary Membership

It was decided by Council that the Honorary Membership of the Association be restric. .
‘to not more than 1% of the total Voting Membership, as taken at the end of the preceding
Association year. There are presently 3 Honorary Members of the Association, Drs. H.E.Hawkes,
H.E. Lakin, and J.S. Webb. With a present membership of slightly over 500, the Association
can have a total of 5 Honorary Members, or an additional 2 to the 3 presently elected. An
Honorary Member is elected by the unanimous vote of Councillors of the Association.

Advertising in the Newsletter -

. The Council reaffirmed their agreement that advertisements should be allowed in the

- Newsletter, to partially offset the ever-increasing publications costs. With this, preli-
minary rates for advertising space were set at $10.00/issue of the Newsletter for a business
card-size advertisement. At this reasonably-priced rate and the knowledge that the publi-
cation reaches over 500 geochemically-interested persons, it is hoped that businesses will
take this opportunity to advertise their wares and services. Inquiries should be directed
to the Secretary's office. ‘

1978 DUES NOTICE - SECOND CALL.

~Attention is directed once again to the 1978 Dues Notice included in this Newsletter.
This is the second call. Subscriptions are due January 1, 1978. Failure to pay prior to
this date results in a termination of your subscription as well as the exclusion of your name
from the mailing 11st E1sev1er mailing lists are revised in January of each year.

Change of Address

A Change of address form is attached for those members who plan to change residence
for periods of more than 12 months. For lesser periods, it is preferable that the members
make their own arrangements for the redistribution of their Journal copy. This assists
in reducing the administrative costs of the permanent office.

Back Issues of the Journal

Lately, the permanent office had received a number of requests for back issues of the
Journal. The permanent office does not carry back issues and members should contact
Elsevier directly with their requests.

INDUSTRY SUPPORT FOR UNIVERSITY RESEARCH IN APPLIED GEOCHEMISTRY

A Tetter from Profeséor D.D. Runnels of the University of Colorado is reproduced below.
This should be of cons1derab1e interest to AEG members employed by U.S.-based industrial

organizations.
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UNIVERSITY OF COLORADO

BOULDER, COLORADO 80309

DEPARTMENT OF GEOI.OGICAL SCIENCES July 5 1977

(303) 492-8141
<y

Dr. R. F. Horsnail -
President of the S.E.G.

AMAX Exploration Inc.

4704 Harlan Street

Denver, CO 80212

Dear Dr. Horsnail:

In the recent Newsleter No. 22 of our Society, a number of comments are made
concerning the role of universities in training future exploration geochemists.
In particular, Dr. Govett states that: "...the mining industry--and the public—-
that pays the taxes to support universities have a right to expect those
universities to undertake the fundamental research necessary to improve the
capability of mineral exploration...."

Although the situation may be different in Canada, the amount of tax money

paid by the minerals industry in most states in the United States is trivial

in comparison to the overall tax support of the universities. There may be

some exceptions to this in the U.S., such as Utah, Idaho, Montana, and Arizona,
but not many. If the minerals industry wishes to have better training of

future geochemists, the industry should be willing to offer some financial

support directly to the universities for this purpose. Along this line, I thought
it might be of interest to the members of the S.E.G. to learn of the results of

a campaign that I launched about five years ago to raise money from industry

to inaugurate a modest program in the fundamentals of exploration geochemistry here
at the University of Colorado. I contacted 71 mining companies and oil companies
that have a mining department. In a three-page letter I described my hopes and
aspirations for initiating instruction and research in this field, and I asked for
contributions of either money or new or used equipment. In response, I received
69 rejections. One company did contribute some used tubes for atomic absorption,
but they would not fit our instrument. And Gulf Minerals Corp. gave us $3000; we
used that money to buy a student-model emission spectroscope. Needless to say,
this overwhelmingly negative response from industry killed any hopes that I had

of convincing my colleagues and administration of the desirability of teaching
and conducting research in exploration geochemistry.

It is also important to point out that the financial health of the universities
in the United States has deteriorated significantly since I made my plea to industry.
We are less able to initiate new programs now than ever before. Without direct

~and substantial support from industry, education and research in exploration

geochemistry cannot be improved.
—

Yours trulyA

r‘

//u// - .

(l l Donald D. Runnel
DDR:pf _ A ~ Professor of Geochemistry
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PAST SYMPOSIA

PROSPECTING IN GALCIAL TERRAIN

The third symposium on "Prospecting in Areas of Glaciated Terrain", organized by the
Institution of Mining and Metallurgy with the cooperation of the Geological Survey of

Finland, was held in Helsinki, Finland on the 15th,

16th and 17th of August. The meeting

was attended by 115 participants and was followed by a field trip to Finnish Lapland.

The following is a 1ist of the nineteen papers presented:

Application of humus ahalysis to geochemical
prospecting: some case histories
J. Nuutilainen and V. Peuraniemi 1

Exploration in the northwest region of the
Koitelainen gabbro complex, Sodankyla, Finnish
Lapland

K. Puustinen 6

Prospecting for iithium and tungsten in Ireland
R. Steiger 14

Aspects of photogeological interpretation of Sokli
carbonatite massif
. H. Paarma, H. Vartiainen and J. Penninkilampi 25

Kola peninsula till stratigraphy
V. Ya. Evzerov and 8. I. Koshechkin 30

Problems of geochemical contrast in Finnish soils
K. Kauranne, R. Salminen and M. Ayrids 34

Tin-sarnpling methods used in exploration for
scheelite in Kaustinen, Finland
B. Lindmark 45

Detection of deeply-buried sulphide deposits by
measurement of organic carbon, hydrogen ion and
conductance in surface soils

G.J. S. Govettand C. Y. Chork 49

Re-evaluation of ore potential at Korsnis, Finland,
by 'means of geochemistry
A. Bjorklund 56

Lithogeochemistry as an aid in massive sulphide
exploration

I. Nichel, E. W. Bogle, O. P, Lavin, J. W. McConnell
and V. J. Sopuck 63

Case history of discovery and exploration of
Pleutajokk uranium deposit, northern Sweden
B. Gustafssonrand H. Minell 72

Glacial dispersal of uranium in the District of
Keewatin, Canada
R. A. Klassen and W, W. Shilts 80

Conductive bedrock and overburden effects on

~ airborne electromagnetic methods used by the

Geological Survey of Finland
M. Peltoniemi 89

Application of humus to exploratlon
M. Kokkola 104

Magnetic susceptibility and its anisotropy in the
study of glacial transport in northern Finland
R. Puranen 111

Geophysical methods in th|ck overburden, Kolari,

Finland
A. Hattula 120

Glacial transport in Finnish Lapland
H. Hirvas 128

Synopses

Case history of copper mineralization with
naturally copper-poisoned areas at Raitevarre,
Karasjok, Finnmark county, Norway

B. Rgsholt 138

Base-metal concentration in recent lake sedirments
and peat in Radnejaure area, Arjeplog, Swedish
Lapland
R. Friedli, J. Ek and F. C. Jaffé 139

The above papers have been pubhshed'}‘in ""'P?"‘ospectmg in Areas of Glacicated
Terrain, 1977", available from the Inst1tut1on of M1n1ng and MetaHurgy,

44 Portland Piace, London, WIN 4BR, ENPLAND
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EXPLORATION '77

The above meeting, sponsored by the Canadian Geoscience Council, was recently held

in Ot@awa_and, as widely predicted, was a resounding success. Summaries of the geochemical
contributions follow:

BOYLE, R.W.
Geological Survey of Canada, Ottawa

Geochemistry Overview

(Paper 3 presented at 11:10-12:00 a.m., Monday, October 17}

The earth is characterized by five distinct spheres — lithosphere, pedosphere,
hydrosphere, atmosphere, and biosphere — the various materials of which provide
sampling media for geochemical surveys carried out in the search for mineral deposits,
coal, oil, and natural gases.In reconnaissance and detailed prospecting for mineral
deposits, the best-results have been:achieved with hydrogeochemical (particularly
stream sediment) and soil surveys. Lithogeochemical (rock), atmogeochemical (gas), and
biogeochemical surveys have not been extensively employed, but where applied
judiciously have yielded a modicum of success. In the search for hydrocarbons, analyses
of various hydrocarbon gases and other associated compounds in soils, waters, and rocks
have produced some significant results.

The modern methods of geochemical exploration owe their rapid growth in the
20th century to the following circumstances:

1. Elucidation of the nature of primary and secondary dispersion halos and trains that
are associated with all mineral deposits and accumulations of hydrocarbons.

2.Development of accurate and rapid analytical methods utilizing the spectrograph
and various specific sensitive colorimetric reagents (viz. dithizone).

W

.Development of resins and plastic (polyethylene) laboratory ware of all types.

ol

Development of atomic absorption spectroscopy.

N

Development of gas chromatography and other precise methods of trace analyses of
hydrocarbon compounds and various gaseous inorganic substances.

6. Development of radioactive methods of detection of the radioelements, particularly
uranium and thorium and their daughter elements. These have included the
electroscope, electrometer, ionization chamber, Geiger tube, Geiger-Miiller tube,
scintillometer, and gamma-ray spectrometer in about that order of development.

7.Development of rapid and precise methods of analyses of various volatile elements
such as mercury, sulphur compounds, and radon.

8. Development of rapid and precise methods of analysis of various types of both
organic and inorganic particulates in the atmosphere.

9. Refinement of field techniques in carrying out reconnaissance and detailed
geochemical surveys of all types but especially those based on stream sediments,
lake bottom sediments, heavy minerals, stream and lake waters, groundwaters,
springs and their precipitates, and biological materials. In recent years the use of
helicopters has revolutionized sample collection in reconnaissance surveys in
practically all terrains.

10. Development and refinement of methods of detailed geochemical prospecting using

overburden drilling techniques in permafrost terranes, glacial terranes, and deeply
weathered and lateritized terranes.

11.Development and refinement of methods using ore boulder, gangue boulder, and
heavy mineral trains and fans for prospecting in glacial terranes and in deeply
weathered and lateritized terranes.

12. Research and development of efficient methods in the processing and assessment of
geochemical prospecting data by statistical and computer techniques.

Future research in geochemical prospecting should be focused on the following:

1. Definition of geochemical provinces and their relationship to metallogenic
provinces.

2.Development of methods for discovering mineral deposits and concentrations of
hydrocarbons deeply buried in bedrocks.

3.Development of methods for discovering mineral deposits deeply buried below
glacial deposits, recent sediments, lateritized deposits, and other types of surficial
debris. :

4, Elucidation and formulation of techniques to relate the size and intensity of trace
element halos and dispersion trains to the estimated size and grade of mineral
deposits.



Newsletter No. 23

Page 8

5. Further development and refinement of biogeochemical and atmogeochemical
methods in the search for mineral deposits and accumulations of hydrocarbons.

6.Delineation of the nature and extent of lithogeochemical, pedogeochemical,
hydrogeochemical, biogeochemical, and atmogeochemical halos associated with oil
and gas fields.

7. A better understanding of the factors controlling the migration of the elements in
endogene and exogene environments.

8. Production of standardized regional geochemical maps on a national grid based on
analyses for the principal elements in the periodic table of materials of the
lithosphere (rocks), pedosphere (soils), hydrosphere (waters, stream sediments, lake
sediments), and biosphere (vegetation, etc.). For most countries such a program may
require a concerted effort for a century or more. '

BOLVIKEN, B. GLEESON, C.F.

Geological Survey of Norway, Trondheim, Norway C.F. Gleeson and Associates Ltd., Ottawa, Canada

Focus on the use of Glacial Soils in
Geochemical Exploration

(Paper 13 presented at 2:00-2:30 p.m., Tuesday, October 18)

Large portions of the Earth's surface have been glaciated several times during
the last 2 million years. These glaciated regions include much of North America north
of latitude 40°N (New York), most of Europe north of latitude 50°N (London) and
extensive regions in Asia, particularly the area north of latitude 60°N (Leningrad).

The overburden in these areas is made up of till and other glaciogenic deposits
which have been laid down by the action of glaciers and their melt waters. The material
has been derived from fresh or weathered bedrock and preglacial soils over which the
glaciers advanced.

The use of glacially-transported overburden in geochemical exploration creates
special problems distinct from those in terrain covered by residual soils. Types of
geochemical dispersion found in glacial terrain can be divided into two main classes,
1) syngenetic dispersion, i.e. principally mechanical or particulate dispersion which took
place during glaciation and 2) epigenetic dispersion, i.e. mechanical and chemical
dispersion which has taken place during the post-glacial period.

There are many physical as well as chemical processes which alone or in
combination may result in anomalies with intricate dispersion patterns; these anomalies
may be difficult to trace back to their sources. To facilitate interpretation of results
from soil surveys in glacial terrain the sampling and analytical methods used should be
those which will disclose anomalous patterns that are genetically not too complex.

Ideally riethods applicable to defining syngenetic patterns presupposes a
thorough knowledge of the glacial history of the area, frequently this requirement is not
fulfilled. Where this is the case or where the glacial history is very complicated till
samples taken close to the bedrock surface might be the only way of obtaining
interpretable results. Overburden sampling at depth may require heavy drilling
equipment, such equipment together with various types of light soil-sampling equipment
have been developed and successfully used in North America and Europe. Syngenetic
dispersion patterns are caused by unoxidized mineral particles and the analytical
methods used should employ rigorous digestion techniques, X-ray fluorescence or optical
spectrographical methods. Also mineralogical analyses of heavy minerals in glacial tills
is a method which has a great potential for defining and explaining syngenetic dispersion
patterns.

In outlining epigenetic dispersion patterns, experience has shown that strong
anomalies can be produced in glacial till- due to down-slope metal dispersion in
groundwater. Anomalies can also be produced directly over the bedrock source due to
gaseous movement of elements such as radon and mercury and various compounds of
sulphur. The permeability of the overburden as well as the ability of humus to bind
heavy metals are important factors in creating these types of epigenetic dispersion
patterns. Sulphide metal deposits can be good electrical conductors, together with the
pore water of the country rock they may act as galvanic cells in which chemical
elements move under electromotive forces. Recent work seems to indicate that
electrochemical processes of this kind might cause characteristic epigenetic dispersion
patterns in glacial soils.

Normally epigenetic dispersion patterns can be detected in surface soils; this
means that sampling costs are relatively inexpensive when compared to sampling at
depth. Also analytical methods using relativey simple extraction. techniques generally

are sufficient for most elements sought.



















































