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NEWSLETTER

“No. 20 SEPTEMBER (976

SIXTH INTERNATIONAL GEOCHEMICAL EXPLORATION SYMPOSIUM

The Symposium was held as Section 10B of the
25th International Geological Congress in Sydney,

“Australia on the 19th, 20th, 23rd and 24th of August.

As President of your Association, I was extremely
gratified to find such a well organized group of A.E.G.
members working with such dedication for the success
of the Symposium. The identity of the A.E.G. was
assured by distinctive A.E.G. badges worn beneath the
official I.G.C. name tags. More important for general
public relations and publicity for the A.E.G. was the
acquisition of an A.E.G. desk at the entrance to the
I.G.C. Information Room that served as a focal point
for A.E.G. members and all those attending the Symposium,
and also served as an advertisement for the A.E.G.
Similarly, a display of A.E.G. pubiications in the
I1.G.C. Publications Room reinforced the image of the
Association as an important scientific body. The bus-
boat trip to the northern beaches, Hawkesbury River,
and Kaola Reserve on Sunday, 22nd August was blessed

by flawless weather -- the late winter blue skies and

warm sunshine of New South Wales provided a happy and
relaxed break from the constant pressure of papers.

" A brief report on the organization of the

‘Symposium and some of the activities is included in

this Newsletter, but the next issue will contain a more
factual report on the Symposium by Mr. J.F. Gilfillan,
the Australian Regional Councillor, and will include

a summary of the lead papers of the Workshop session,
"Threshold -- Fact or Fiction?". The A.E.G. is indebted
to Dr. S.R.M. Butt, Convenor of the Symposium, and his
committee in Perth and to Mr, J.F. Gilfillan and his

committee in Sydney for their magnificent effort.
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’EXTRACTS FROM PRESIDENTIAL ADDRESS TO THE SIXTH INTERNATIONAL

GEOCHEMICAL EXPLORATION SYMPOSIUM

(Full text will be published in the special Sydney issue of the
Journal of Geochemical Exploration, mid-]977)

PRESIDENTIAL ADDRESS OF THE SIXTH INTERNATIONAL

EXPLORATION GEOCHEMISTRY SYMPOSIUM BY PROF. G.J.S. GOVETT

In his Presidential Address -- "World Mineral Supplies --
The Role of Exploration Geochemistry" -- to the Sixth International
Exploration Geochemistry Symposium held in Sydney as part of the
25th International Geological Congress, Professor G.J.S. Govett {(of
the Department of Geology, University of New Brunswick, Canada) made
a strong plea for greater investment of human and financial resources
in mineral exploration to assure adequate mineral supplies to sustain .
the present living standards in industrialized countries and to permit
the less developed majority of the world to attain similar standards.
He remarked on the debate among geologists and between them and econo-
mists and politicians concerning the adequacy of mineral resources, '
pointing out that much of the argument and disagreement stems from the
failure of many of the protagonists to clearly distinguish between
mineral reserves and mineral resources.

He defined this difference as follows: "Mineral reserves are
ephemeral figures of the moment -- an estimate of varying reliability
of the tons {pounds, ounces, grams) of a particular commodity . that.is
identified and measured in the ground and which can be removed econo-
mically from the ground and processed at todays costs and prices and
with todays technology. Reserves are dynamic figures that change con-
stantly in response to price, technology, development work, and explora-
tion success. Mineral resources, on the other hand, 1nc1ude not only
reserves, but also include identified mineral deposits that are not now
economically workable (by virtue of grade, mineralogy, lack of appropriate
technology, current prices), plus all unknown mineral deposits yet to
be discovered. Mineral resources -- even if we do not know their mag-
nitude -- are conceptually fixed by past geological events. The debate
on the adequacy of world mineral resources should now properly be a
debate about the adequacy of mineral exp]orat1on technology to find
mineral deposits, and the adequacy of mining and mineral processing tech-
nology to convert mineral deposits into ore bodies from which raw materials
can be derived economically. Our concern as exploration geochemists is
with the first problem -- finding mineral deposits."

This approach was evident in the recently published book,

World Mineral Supplies -- Assessment and Perspective (Amsterdam: Elsevier)
edited by Professor Govett and his wife, M.H. Govett. In his Presidential o,
Address, Professor Govett assessed the state of world mineral demand as {
follows: "The magnitude of world demand for minerals in the year 2000

can be estimated with a reasonable degree of confidence (always provided
that no major catastrophe of global proportions occurs in the next

25 years). Assuming that little is done to slow the rate of world
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population growth -- and there is no evidence of this happening despite
the dire prognosis for the future if the current rate of increase,
which will Tead to a world population of some six billion by the end of
this century, is not slowed -- and given the legitimate striving for
development in the countries of Asia, Africa, and Latin America, world
mineral demand is conservatively expected to increase at an annual rate
between 3.6 and 5.5 per cent. What this means in real terms is that if
the very conservative figure of 4 per cent growth per year is used,
world mineral supplies will have to double in 18 years and increase
four-fold in 36 years. If the less developed countries could increase
their per capita mineral consumption in the next 30 years to the same
levels that now prevail in the U.S., annual world mineral production

in the year 2000 would have to increase 30 times. Whatever assumptions
are made...it is clear that pressure will be exerted on some of the
world's present conventional mineral reserves -- most particularly
copper, tin, zinc, lead, tungsten, molybdenum, titanium, and, of course,
petroleum."

In discussing the geographic distribution of world m1nera1
reserves and production, he noted: "At present, a very large share of
the world's industrially important minerals are supplied by five developed.
countries -- the U.S.S.R., the U.S., Canada, Australia, and South Africa.
Given the pattern of production (on]y in the case of bauxite, tin, and
cobalt among the important minerals is the share of production in the
five countries small), it is not surprising that these five countries .
also dominate world reserves. Inevitably there are arguments concerning
the degree to which this pattern of veserves distribution is a function
of where the majority of modern mineral exploration has taken place...
it seems to be reasonably certain that the present major producers
will maintain their position over the next 25 years: three-quarters of
the exploration activity outside of the communist countries has been
concentrated in Canada, the U.S., Australia, and South Africa in the
past decade; wunless this preference for investment in known and
politically "safe" countries changes, the pattern will persist.”

Professor Govett singled out two inevitable conclusions from
the above: "...the average grade of deposits will decrease (which
is a problem for mineral extraction technology): and deposits will
become increasingly difficult to find -- which is the problem of those
~engaged in mineral exploration. The greatest long-term problem in
mineral exploration is the detection of deeply-buried deposits; the
techniques for locating deeply-buried deposits will have to be largely
geophysical and geochemical, albeit guided by improved geological
understanding and 1nterpretat1on This is a challenge that exploration
geochemists must accept". A

Professor Govett went on to discuss some of the developments
in exploration geochemistry and identified some of the problems,
stating that considerable more research than is presently being done
is required to solve them. He then examined general matters of policy:
"Of the three chief components of modern applied science -- government,
industry, and the university -- the first two have a direct, although
different, interest in ensuring the continued discovery of exploitable
mineral deposits. ATl three have roles to play in developing the
appropriate techniques; considerable more progress -- and efficient
use of available human and material resources -- would result from
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a greater degree of coordination of effort...To achieve the necessary
degreee of collaboration will require a change in many individual
attitudes. The common attitude of the university academic that the
geochemical work of industry is unscientific is matchad by industry's
view that the academic is divorced from reality -- while the government
scientist regards both with an aloof tolerance in many cases. Worse
than this is the too prevalent view in universities that exploration
geochemistry is not a respectable academic pursuit and in industry

that research is not a defensible investment. Given the fundamental
dependence of modern industrialized society upon mineral raw materials,
it is astonishing how little support research in the earth sciences
generally receives relative to other science. (For example, in

Canada) not only is the total amount of support to earth sciences as

a whole low in absolute terms, the amount awarded to individual research
workers in the earth sciences is, on average, the lowest in the general
field of science and engineering. The assumption seems to be that
somehow the geologist, on his own, will provide the raw materials --
and support goes to research in engineering and chemistry on the
processing and fabrication of the raw materials."

He made the point that it is even more astonishing, indeed
alarming, that of the very small proportion of total earth science
expenditures, the share going to exploration geochemistry research
is minimal, especially when it is compared with the relatively large
expenditures made by industry and government on geochemical exploration
surveys to find mineral resources. He pointed out that "Although
scarcely credible, it seems that there is not a single Department of
Applied or Exploration Geochemistry in the U.S., Canada, Australia,
or South Africa -- four of the "big five" mineral producers: indeed,
in the English-speaking world I know of only one applied geochemistry
department (at Imperial College, London). Given this background, the
achievements of exploration geochemistry are remarkable and a tribute
to all engaged in the subject. The situation must be changed, especially
in this era when the mining industry is under threat in a number of
countries. National science policies must be formulated that encourage
the development of research in priority areas -- and I would identify
mineral exploration as a priority area -- without diminishing freedom
of individual choice and initiative. In terms of our interest --
exploration geochemistry -- universities must encourage the establishment
of teaching and research departments in exploration geochemistry;
~governments must increase research support and provide appropriate tax
relief to companies that are interested in conducting or supporting
research. In an applied subject the participation of industry is
essential; industry should be in the forefront in identifying problems
requiring solutions, and universities and governments should be willing
to work with industry -- and together -- to assist in providing solutions
to the problems."

Professor Govett concluded his address by saying; "I should
1ike to state that I do not believe that the world has any fear of an
inherent inadequacy of mineral resources: there are likely to be major
problems in converting these resources into reserves unless the available
human resources in the earth sciences are more widely used, and a greater
proportion of financial resources is devoted to research in mineral ex-
ploration. The exploration geochemist has a vital role -- indeed, a
moral duty -- in assuring the world its raw materials".

* k% Kk k *k *x k %k k Kk k * % *
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RECENT PAPERS ON EXPLORATION GEQCHEMISTRY

A new feature of the Newsletter is a list of recent
papers on exploration geochemistry avpearing in all the major
journals except for the Journal of Exploration Geochemistry.
The following is the first list of this kind, taking it from
the 1972-75 Bibliography to the present. Journals covered
are Economic Geology (EG), Geochimica et Cosmochimica Acta
(G&C Acta), The USGS Journal of Research (UGS JR), Pro-
fessional Papers (USGS Prof Paper), Bulletins (USGS Bull),
the Geological Survey of Canada Papers (GSC Paper), and the
Bulletin of the Canadian Institute of lMining and Metallurgy
(CIK Bull).

Ashley R P and Keith W 3, 1976, Distribution of gold and
other metals in silicified rocks of the Goldfield
mining district, Nevada: USGS Prof Faper 843-B 17 p 65¢.

Beck L S and Gingrich J E, 1976, Track-Etch orientation
survey in the Cliff Lake area, northern Saskatchewan:
CIM Bull 69(769) 104-108.

Bell H, 1976, Geochemical reconnaissance using heavy minerals
from small streams in central South Carolina: USGS Bull
1404 23 p $1.10.

Boyle R W, Wandless R K a2nd Stevens R D, 1976, Sulfur isotope
investigation of the barite, mansesnese and lead-zinc-
copper-silver deposits of the Walton-Cheverie areaz, Nova
Scotia, Canada: EG T1(4) 749-762.

Camus F, 1975, Geology of the E1l Teniente orebody with
emphasis on alteration: EG 70(8) 1341-1372.

Connor J J, Keith J R and Anderson B M, 1976, Trace-metel
variation in soils and sagebrush in the Powder River Basin,
Wyo. and Mont.: USGS JR 4(1) 49-59.

Corn R I5, 1975, Alteration-minerzlization zoning, Red Noun-—
tain, Arizona: EG T70(8) 1437-1447.

Culbert R R, 1976, A multivariate approach to mineral ex-
ploration: CIN Bull 69(766) 39-52.

Ficklin W H and Ward F N, 1976, Flameless atomic absorption
determination of bismuth in soils and rocks: USGS JR 4(2)
217-220.

Friedman I and Denton E H, 1976, A portable helium snlffer-
USGS JR 4(1) 35-36.

Fyfe W S, 1974, Geochemistry: Oxford Univ Press, 200 lMadison
Ave, New York 10016 $13.75.

Gleeson C P and Boyle R W, 18676, The hydrogeochemistry of
the Keno Hill zrea, Yukon Territory: GSC Paper T75-14.
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Gleeson C F and Brummer J J, 1976, Reconnaigsance stream-
sediment geochemlqtry applied to exploration for porphyry
Cu~-NMo deposits in southwestern Yukon Territory: CIV Bull
69(769) 91-103.

Harris M and Radtke A S, 1876, Statistical study of selected
trace elements with reference to geology and genesis of
the Carlin gold deposit, Nevada: USGS Prof Paper 360
21 p $1.20,.

Hem J D, 1976, Geochemical controls on lead concentrations in
stream water and sediments; G&C Acta 40(6) 599-609.

Kaback D S, 1976, Transport of molybdenum in mountainous
streams, Colorado: G&C Acta 40(6) 581-582,

Lalonde J-P, 1976, Fluorine - an indicator of mineral deposits:
CIM Bull 69(769) 110-122.

Malcolm R L, 1976, Method and importance of obtaining humic
and fulvic acids of high purity: USGS JR 4(1) 37-40.

Miller L J, 1976, Corvorztions, ore discovery and the geologist:
EG 71(4) 836- 847

Miller T P and Bunker C M, 1976, A reconnaissance study of
the uranium and thorium contents of plutonic rocks of
the southeastern Seward Feninsula, Alaska: USGS JR
4(3) 367-377.

Neuerberg G J, Botinelly T and Watterson J R, 1976, Ochre
as a proeﬂectﬂnc medium in the lMontezuma dlstrlct of
central Colorado: USGS JR 4(3) 359-365.

Olade M A and Fletcher W K, 1976, Trace-—-element geochemistry
of the Highland Valley and Guichon Creek batholith in
relation to porphyry copper mineralization: EG 71(4)
733-748.

Routhier P, 1976, A new approach to metallogenic provinces -
the example of Burope: EG 71(4) 803-811.

Schmidt R G, 1976, Exploration for porphyry copper devosits
in Pakistan using digital processing of Landsat-l data:
USGS JR 4(1) 27-34.

Turek A, Tetley N W and Jackson T, 1976, A study of metal
dispersion around the Fox orebody in Manitoba: CIN Bull
69(770) 104-110.

Wrucke C T and Armbrustmacher T J, 1975, Geochemical and
geological relations of gold and other elements at the
Gold Acres open-pit mine, Lander County, Nev.: USGS Prof
Paper 860 27 p $1.45.

This bibliographic compilations are being prepared for the
Newsletter by Dr., H.E. Hawkes.
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. 4. SYMBOLS FOR GEOCHEMICAL MAPS

Professor John E. Callahan of Appalachian State University
has advised the Association of a custom Zipatone symbol sheet for use in
the preparation of geochemical maps. Prof. Callahan writes "One of the
problems with the production of geochemical maps, that are not contoured,
has been the choice of symbols or the availability of symbols for these
maps. As a result many exploration geochemists have had to rely on the
commercially available symbols or go to the time and expense of preparing
their own custom sheets. Because of this problem, I have prepared my own
custom sheet patterned after a sheet of symbols I obtained from Prof. Ian
Nichol at Queen's University. There are two basic sizes of symbols on
the same sheet, with one of a base of 4 mm to 1 mm and the other starting
at 3 mm to 1T mm. These custom made sheets (32.5 cm x 23.5 cm) can be
ordered from Zipatone Inc. of 150 Fencl Lane, Hillside, I11. 60162 USA.
The plate reorder number is PL-2086 and the minimum order is for 50 sheets
at $3.50 per sheet." '

For the information of the membership, reproductions of
PL-2086 are illustrated below.
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