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U S  4 The Symposium was held as Section 10B of the 

25th International Geological Congress in Sydney, 
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Barr~nqer Research. ~ t d  Australia on the 19th, 20th, 23rd and 24th of August. 
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As President of your Association, I was extremely 
CANADA 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 

Secretary official I.G.C. name tags. More important for general 
J A Coope, 
Newmont M~nlng Corp of Can Ltd 

public relations and publicity for the A.E.G. was the 
P o BOX 105, Commerce Court, acquisition of an A.E.G. desk at the entrance to the 
Toronto, Ontarlo 
CANADA M ~ L - I E ~  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. pub?ications in the 

Treasurer. I.G.C. Publications Room reinforced the image of the 
F.N. Ward Association as an important scientific body. The bus- 
U S Geoloqlcal Survey 
Branch of Erplorat~on Research 

boat trip to the northern beaches, Hawkesbury River, 
Bu~ldlng 25, Federal Center 
Denver. Colorado 80225 

and Kaola Reserve on Sunday, 22nd August was blessed 
U S A  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. 

~ o u n c ~ t l o r s  . A brief report on the organization of the 
1976- 1977 Symposium and some of the activities is included in 
M.A. Chaffee 8 

I.L. E I I I O ~ ~  this Newsletter, but the next issue will contain a more 
A.A. Levinson 
W.T. Meyer 

factual report on the Symposium by Mr. J.F. Gilfillan, 
E.V. post. the Australian Regional Councillor, and will include 
J.L Walker a summary of the lead papers of the Workshop session, 

1976- 1978 
"Threshold - -  Fact or Fiction?". The A.E.G. is indebted 

R.W. Boyle to Dr. S.R.M. Butt, Convenor of the Symposium, and his 
R.H. Carpenter 
R.G. Garrett 

committee in Perth and to Mr. J.F. Gilfillan and his 
L.D. James 
J . H  McCarthy 

committee in Sydney for their magnificent effort. 
' Theobald 

Australian Regional Councillor 
J.F. Gilfillan 



N e w s l e t t e r  No.20 Page 2  

EXTRACTS FROM PRESIDENTIAL ADDRESS TO THE SIXTH INTERNATIONAL 

GEOCHEMICAL EXPLORATION SYMPOSIUM 

( F u l l  t e x t  w i l l  be p u b l i s h e d  i n  t h e  s p e c i a l  Sydney i s s u e  of t h e  
J o u r n a l  of Geochemical E x p l o r a t i o n ,  mid-1977) 

PRESIDENTIAL A D D R E S S  OF T H E  SIXTH INTERNATIONAL 

EXPLORATION GEOCHEMISTRY SYMPOSIUM BY P R O F .  G.J .S .  G O V E T T  
-- 

In h i s  P r e s i d e n t i a l  Address - -  "World Minera l  S u p p l i e s  - -  
The Role of E x p l o r a t i o n  Geochemis t ry"  - -  t o  t h e  S i x t h  I n t e r n a t i o n a l  
E x p l o r a t i o n  Geochemis t ry  Symposium he ld  i n  Sydney a s  p a r t  of t h e  
25th  I n t e r n a t i o n a l  Geo log ica l  Congress ,  P r o f e s s o r  G.J .S.  Gove t t  ( o f  
t h e  Department of Geology,  U n i v e r s i t y  of  New Brunswick,  Canada) made 
a  s t r o n g  p l e a  f o r  g r e a t e r  i n v e s t m e n t  of  human and f i n a n c i a l  r e s o u r c e s  
i n  m i n e r a l  e x p l o r a t i o n  t o  a s s u r e  a d e q u a t e  m i n e r a l  s u p p l i e s  t o  s u s t a i n  
t h e  p r e s e n t  l i v i n g  s t a n d a r d s  i n  i n d u s t r i a l i z e d  c o u n t r i e s  and t o  p e r m i t  
t h e  l e s s  developed m a j o r i t y  of t h e  world t o  a t t a i n  s i m i l a r  s t a n d a r d s .  
He remarked on t h e  d e b a t e  among g e o l o g i s t s  and between them and econo- 
m i s t s  and p o l i t i c i a n s  conce rn ing  t h e  adequacy of mine ra l  r e s o u r c e s ,  
p o i n t i n g  o u t  t h a t  much o f  t h e  argument and d i s a g r e e m e n t  s tems from t h e  
f a i l u r e  of many of t h e  p r o t a g o n i s t s  t o  c l e a r l y  d i s t i n g u i s h  between 
m i n e r a l  r e s e r v e s  and mine ra l  r e s o u r c e s .  

He d e f i n e d  t h i s  d i f f e r e n c e  a s  f o l l o w s :  "Mineral  r e s e r v e s  a r e  
ephemeral  f i g u r e s  of t h e  moment - -  an e s t i m a t e  of v a r y i n g  r e l i a b i l i t y  
of t h e  t o n s  (pounds ,  ounces ,  grams) of a  p a r t i c u l a r  c o m m o d i t y - t h a t  i s  
i d e n t i f i e d  and measured i n  t h e  ground and which can be removed econo- 
m i c a l l y  from t h e  ground and p rocessed  a t  t o d a y s  c o s t s  and p r i c e s  and 
w i t h  t o d a y s  t e c h n o l o g y .  Reserves  a r e  dynamic f i g u r e s  t h a t  change con-  
s t a n t l y  i n  r e s p o n s e  t o  p r i c e ,  t e c h n o l o g y ,  development  work, and e x p l o r a -  
t i o n  s u c c e s s .  Minera l  r e s o u r c e s ,  on t h e  o t h e r  hand,  i n c l u d e  n o t  o n l y  
r e s e r v e s ,  b u t  a l s o  i n c l u d e  i d e n t i f i e d  m i n e r a l  d e p o s i t s  t h a t  a r e  n o t  now 
e c o n o m i c a l l y  workable  (by  v i r t u e  of g r a d e ,  m i n e r a l o g y ,  l a c k  of a p p r o p r i a t e  
t e c h n o l o g y ,  c u r r e n t  p r i c e s ) ,  p l u s  a l l  unknown m i n e r a l  d e p o s i t s  y e t  t o  
be d i s c o v e r e d .  Minera l  r e s o u r c e s  - -  even i f  we do n o t  know t h e i r  mag- 
n i t u d e  - -  a r e  c o n c e p t u a l l y  f i x e d  by p a s t  g e o l o g i c a l  e v e n t s .  The d e b a t e  
on t h e  adequacy of world mine ra l  r e s o u r c e s  s h o u l d  now p r o p e r l y  be a  
d e b a t e  abou t  t h e  adequacy of mine ra l  e x p l o r a t i o n  t echno logy  t o  f i n d  
m i n e r a l  d e p o s i t s ,  and t h e  adequacy of  mining and mine ra l  p r o c e s s i n g  t e c h -  
nology t o  c o n v e r t  m i n e r a l  d e p o s i t s  i n t o  o r e  b o d i e s  from which raw m a t e r i a l s  
can be d e r i v e d  e c o n o m i c a l l y .  Our concern  a s  e x p l o r a t i o n  geochemis t s  i s  
w i t h  t h e  f i r s t  problem - -  f i n d i n g  m i n e r a l  d e p o s i t s . "  

T h i s  approach  was e v i d e n t  i n  t h e  r e c e n t l y  p u b l i s h e d  book, 
World Minera l  Suppl i e s  - -  Assessment  and p e r s p e c t i v e '  (Amsterdam: E l s e v i e r )  
e d i t e d  bv P r o f e s s o r  Gove t t  and h i s  w i f e .  M . H .  G o v e t t .  In h i s  P r e s i d e n t i a l  , 

/ '  
A d d r e s s , " P r o f e s s o r  Gove t t  a s s e s s e d  t h e  s t a t e  of world mine ra l  demand a s  
f o l l o w s :  "The magni tude  of world demand f o r  m i n e r a l s  i n  t h e  y e a r  2000 
can be e s t i m a t e d  w i t h  a  r e a s o n a b l e  d e g r e e  of c o n f i d e n c e  ( a lways  p rov ided  
t h a t  no major  c a t a s t r o p h e  of g l o b a l  p r o p o r t i o n s  o c c u r s  i n  t h e  n e x t  
25 y e a r s ) .  Assuming t h a t  l i t t l e  i s  done t o  s low t h e  r a t e  of world 
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p o p u l a t i o n  growth - -  and t h e r e  i s  no e v i d e n c e  of t h i s  happening d e s p i t e  
t h e  d i r e  p r o g n o s i s  f o r  t h e  f u t u r e  i f  t h e  c u r r e n t  r a t e  of i n c r e a s e ,  
which w i l l  l e a d  t o  a  world p o p u l a t i o n  of some s i x  b i l l i o n  by t h e  end of 
t h i s  c e n t u r y ,  i s  n o t  slowed - -  and g iven  t h e  l e g i t i m a t e  s t r i v i n g  f o r  
development  i n  t h e  c o u n t r i e s  of A s i a ,  A f r i c a ,  and L a t i n  America,  world 
m i n e r a l  demand i s  c o n s e r v a t i v e l y  e x p e c t e d  t o  i n c r e a s e  a t  an annual  r a t e  
between 3 . 6  and 5 . 5  p e r  c e n t .  What t h i s  means i n  r e a l  te rms i s  t h a t  i f  
t h e  very  c o n s e r v a t i v e  f i g u r e  of 4 p e r  c e n t  growth p e r  y e a r  i s  u sed ,  
wor ld  mine ra l  s u p p l i e s  w i l l  have t o  doub le  i n  18  y e a r s  and i n c r e a s e  
f o u r - f o l d  i n  36 y e a r s .  I f  t h e  l e s s  developed c o u n t r i e s  could  i n c r e a s e  
t h e i r  pe r  c a p i t a  m i n e r a l  consumption i n  t h e  nex t  30 y e a r s  t o  t h e  same 
l e v e l s  t h a t  now p r e v a i l  i n  t h e  U.S. ,  annual  world mine ra l  p r o d u c t i o n  
i n  t h e  y e a r  2000 would have t o  i n c r e a s e  30 t i m e s .  Whatever a s sumpt ions  
a r e  made. . . i t  i s  c l e a r  t h a t  p r e s s u r e  w i l l  be e x e r t e d  on some of t h e  
w o r l d ' s  p r e s e n t  c o n v e n t i o n a l  m i n e r a l  r e s e r v e s  - -  most p a r t i c u l a r l y  
c o p p e r ,  t i n ,  z i n c ,  l e a d ,  t u n g s t e n ,  molybdenum, t i t a n i u m ,  and ,  of c o u r s e ,  
p e t r o l e u m . "  

In d i s c u s s i n g  t h e  g e o g r a p h i c  d i s t r i b u t i o n  of world mine ra l  
r e s e r v e s  and p r o d u c t i o n ,  he n o t e d :  "At p r e s e n t ,  a  ve ry  l a r g e  s h a r e  of 
t h e  w o r l d ' s  i n d u s t r i a l l y  i m p o r t a n t  m i n e r a l s  a r e  s u p p l i e d  by f i v e  deve loped .  
c o u n t r i e s  - -  t h e  U.S.S.R. ,  t h e  U . S . ,  Canada, A u s t r a l i a ,  and South A f r i c a .  
Given t h e  p a t t e r n  of  p r o d u c t i o n  ( o n l y  i n  t h e  c a s e  of b a u x i t e ,  t i n ,  and 
c o b a l t  among t h e  i m p o r t a n t  m i n e r a l s  i s  t h e  s h a r e  of p r o d u c t i o n  i n  t h e  
f i v e  c o u n t r i e s  s m a l l ) ,  i t  i s  n o t  s u r p r i s i n g  t h a t  t h e s e  f i v e  c o u n t r i e s  \ - a l s o  dominate  world r e s e r v e s .  I n e v i t a b l y  t h e r e  a r e  arguments  conce rn ing  
t h e  d e g r e e  t o  which t h i s  p a t t e r n  of t e s e r v e s  d i s t r i b u t i o n  i s  a  f u n c t i o n  
of where t h e  m a j o r i t y  of modern mine ra l  e x p l o r a t i o n  has t aken  p l a c e  ... 
i t  wems t o  be r e a s o n a b l y  c e r t a i n  t h a t  t h e  p r e s e n t  major  p roduce r s  
w i l l  m a i n t a i n  t h e i r  p o s i t i o n  o v e r  t h e  n e x t  25 y e a r s :  t h r e e - q u a r t e r s  of 
t h e  e x p l o r a t i o n  a c t i v i t y  o u t s i d e  of t h e  communist c o u n t r i e s  has been 
c o n c e n t r a t e d  i n  Canada, t h e  U.S. ,  A u s t r a l i a ,  and South A f r i c a  i n  t h e  
p a s t  decade ;  u n l e s s  t h i s  p r e f e r e n c e  f o r  i n v e s t m e n t  i n  known and 
p o l i t i c a l l y  " s a f e "  c o u n t r i e s  changes ,  t h e  p a t t e r n  w i l l  p e r s i s t . "  

P r o f e s s o r  Gove t t  s i n g l e d  o u t  two i n e v i t a b l e  c o n c l u s i o n s  from 
t h e  above:  " . . . t h e  a v e r a g e  g r a d e  of d e p o s i t s  w i l l  d e c r e a s e  (which 
i s  a  problem f o r  m i n e r a l  e x t r a c t i o n  t e c h n o l o g y ) :  and d e p o s i t s  w i l l  
become i n c r e a s i n g l y  d i f f i c u l t  t o  f i n d  - -  which i s  t h e  problem of t h o s e  
engaged i n  m i n e r a l  e x p l o r a t i o n .  The g r e a t e s t  long- te rm problem i n  
m i n e r a l  e x p l o r a t i o n  i s  t h e  d e t e c t i o n  of d e e p l y - b u r i e d  d e p o s i t s ;  t h e  
t e c h n i q u e s  f o r  l o c a t i n g  d e e p l y - b u r i e d  d e p o s i t s  w i l l  have t o  be l a r g e l y  
g e o p h y s i c a l  and geochemica l ,  a l b e i t  gu ided  by improved g e o l o g i c a l  
u n d e r s t a n d i n g  and i n t e r p r e t a t i o n .  T h i s  i s  a  c h a l l e n g e  t h a t  e x p l o r a t i o n  
geochemis t s  must a c c e p t " .  

P r o f e s s o r  Gove t t  went on t o  d i s c u s s  some of t h e  developments  
i n  e x p l o r a t i o n  geochemis t ry  and i d e n t i f i e d  some of t h e  problems,  
s t a t i n g  t h a t  c o n s i d e r a b l e  more r e s e a r c h  t h a n  i s  p r e s e n t l y  be ing  done 
i s  r e q u i r e d  t o  s o l v e  them. He then  examined g e n e r a l  m a t t e r s  of p o l i c y :  
"Of t h e  t h r e e  c h i e f  components of modern a p p l i e d  s c i e n c e  - -  government ,  
i n d u s t r y ,  and t h e  u n i v e r s i t y  - -  t h e  f i r s t  two have a  d i r e c t ,  a l t h o u g h  
d i f f e r e n t ,  i n t e r e s t  i n  e n s u r i n g  t h e  c o n t i n u e d  d i s c o v e r y  of e x p l o i t a b l e  

r m i n e r a l  d e p o s i t s .  Al l  t h r e e  have r o l e s  t o  p l a y  i n  deve lop ing  t h e  
a p p r o p r i a t e  t e c h n i q u e s ;  c o n s i d e r a b l e  more p r o g r e s s  - -  and e f f i c i e n t  
u se  of a v a i l a b l e  human and m a t e r i a l  r e s o u r c e s  --  would r e s u l t  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 matched 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. TIie 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 
essent'ial ; 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." 

B 

I Professor Govett concluded his address by saying; "I should 
t like to state that I do not believe that the world has any fear of an 
1 inherent inadequacy of mineral resources: there are likely to be major 
1 problems in converting these resources into reserves unless the available /--', 

1 human resources in the earth sciences are more widely used, and a greater 
H e proportion of financial resources is devoted to research in mineral ex- 
# ploration. The exploration geochemist has a vital role - -  indeed, a 
1 moral duty - -  in assuring the world its raw materials". 
I 
I * * * * * * * * * * * * * *  
I 
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RECENT PAPERS ON EXPLOII-4T I O N '  GEOCHEMISTRY 

A new feature  of the  Newsletter i s  a list of recent 
papers on exploration geochemistry avpearing i n  a l l  the major 
jour:ials except f o r  the  Journal  of Exploration Geochemistry. 
The following i s  the  f i r s t  l ist  of t h i s  kirrd, taking i t  from 
the  1972-75 Bib1io;yraphy t o  the present. Journals covered 
a re  Economic Geology (EG) ,  Geochimica, e t  Cosmochimicrz Acta 
(G&C ~ c t a ) ,  The USGS Journal  of Research (USGS J R ) ,  Pro- 
fess iona l  Papers (USGS Prof ~ a p e r ) ,  Bul le t ins  (USGS ~ u l l ) ,  
the  Geologic21 Survey of Canada Papers (GSC Paper), and the 
Bul le t in  of the  Canadian I n s t i t u t e  o f  Mining and E'Letallurgy 
( C I V  Bull) .  

Ashley R P and Keith W S, 1976, Dis t r ibut ion of gold and 
other  metals i n ' s i l i c i f i e d  rocks of the Goldfield 
mining d i s t r i c t ,  Revada: USGS Prof Paper 843-B 17 p 65e. 

Beck L S and Gingrich J E ,  1976, Track-Etch or ien ta t ion  
survey i n  the  C l i f f  Lake area ,  northern Saskatchewan: 
C I M  Bull 69(769) 104-108. 

Be l l  H,  1976, Geochemical reconnaissance using heavy minerals 
from small streams i n  cen t r a l  South Carolina: USGS Bull 
1404 23 p $1.10. 

Boyle R W, Wandless R K ?.nd Stevens R D, 1976, Sulfur  isotope 
invest igat ion of the  b a r i t e  , manfn:znese 2nd lead-zinc- 
copper-silver deposits  of the Walton-Cheverie a rea ,  Nova, 
Scotia., Canada: EG 71(4) 749-762. 

Camus F, 1975, Geology of the  E l  Teniente orebody with 
emphasis on a l t e r a t ion :  EG 70(8) 1341-1372. 

Connor J J ,  Keith J R a d  Anderson B 81, 1976, Trace-netel 
va r i a t ion  i n  s o i l s  and saeebrush i n  the  Powder River Basin, 
Wyo. and Kont.: USGS J R  4 ( 1 )  49-59. 

Corn  R K, 1375, A l t  eration-mineralizat ion zoning, Red Eoun- 
t s i n ,  Arizona: EG 70(8) 1437-1447. 

Culbert R R ,  1976, A multivaria,te approach t o  mineral ex- 
plorat ion:  CInl.  Bull 69(766) 39-52. 

F i ck l in  W H and Ward F N, 1976, Flameless atomic absorption 
determination of bismuth i n  s o i l s  and rocks: USGS J R  4(2)  
217-220. 

Priedman I an6 Denton E H ,  1976, A portable helium sn i f f e r :  
USGS J R  4(1)  35-36. 

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