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PERSONAL COLUMN 

Information on Association Members i s  received from around 
the world. To keep your fellow members informed of your 1 a tes t  
moves send a brief summary t o  the Rexdale Association office.  

R .  Cox, has resigned as Chief Geologist, Placer Exploration L t d . ,  
Sydney, t o  accept the position of Chief Mineral Geologist, 
Robertson Research (Australia) Pty. L t d . ,  North Sydney, N.S.W. 
Austral i a. 

B.W. Smee has accepted the position of Senior Geochemist 
with Pan Ocean Oil L t d . ,  he i s  now based in Calgary, Alberta, 
Canada. 

F . Ti s so t  i s  now techni cal advisor wi t h  the Center for  Natural 
Resources, Energy and Transport a t  the United Nations a t  the i r  
headquarters in New York, N.Y., USA. 

EDITORIAL 

Spring comes early in some parts of the northern hemisphere, 
and f i e ld  seasons are again upon us. Problems with logis t ics ,  
the meaning of l i thologic  variations, the rea l i ty  of structural 
interpretations,  and the search for  i 11 usive sources of anomalous 
metals have become paramount. The admi nis t r a t i  ve duties of the 
winter are p u t  in a perspective -- many tha t  seemed c r i t i ca l  
are now t r iv i a l  annoyances and many that  had low prior i ty  are now 
c r i t i ca l  . 

Southern Afr ica Regional Councillor: 
G.L. Coetzee 
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E d i t o r i a l  ( con '  t )  

i Communication among us and w i t h  co l leagues has become a  c r i t i c a l  element. 
How i s  t h i s  b e s t  accompl i shed  ? How can i t  be exped i ted  ? How can we breach t h e  
a r t i f i c i a l  b a r r i e r s  o f  p r i v i l e g e d  i n f o r m a t i o n  ? I n  t he  f i e l d  most o f  these b a r r i e r s  
b reak  down. The r e a l  problem of unders tanding t he  n a t u r a l  processes i s  s u f f i c i e n t l y  
l a r g e  and complex t h a t  coopera t ion  becomes mandatory. I t  comes as an annual shock t o  
f i n d ,  i n  t he  f i r s t  week i n  t h e  f i e l d ,  t h a t  o the rs  i n  my own o r g a n i z a t i o n  are work ing  
on compl imentary problems i n  t h e  same area -- an i n t e r n a l  problem-- and, t h a t  another  
o r g a n i z a t i o n  i s  a c t i v e l y  pursu ing  a  s i m i l a r  program a t  a  d i f f e r e n t  sca le .  Chance 
meet ings on the  a i r  f i e l d  o r  i n  t he  r e s t a u r a n t  a re  n o t  t he  most e f f i c i e n t  forums f o r  
communication. E i t h e r  t h e  formal  proccedings o r  t h e  i n f o rma l  d iscuss ions  a t  symposia 
shou ld  be t h e  forum. 

Our n e x t  o p p o r t u n i t y  f o r  e f f e c t i v e  communication w i l l  be i n  Hannover nex t  month, 
about  t h e  t ime many of  you w i l l  r e c e i v e  t h i s  News le t te r .  My bags a re  packed, and 
passpor ts  and v i sas  i n  o rde r .  I 1  ook fo rward  t o  an open exchange of  concepts, ideas , 
p lans  and a s p i r a t i o n s .  I hope many o f  you can j o i n  me. 

Paul Theobal d, P res i  den t  

AWARDS FOR ASSOCIATION MEMBERS 

Geochemical E x p l o r a t i o n  r ece i ved  a  double-bar-re1 ed s h o t  o f  r e c o g n i t i o n  a t  
t h e  109th A I M E  annual meet ing h e l d  February 23-28  i n  Las Vegas, New Mexico. 

H e r b e r t  E. Hawkes rece i ved  t h e  most p r e s t i g i o u s  honor g i v e n  by  t h e  M in ing  
and E x p l o r a t i o n  D i v i s i o n ,  The Jack1 i n g  Award. A c t i n g  on b e h a l f  o f  t h e  M & E D i v i s i o n ,  
H a r o l d  Bloom made t h e  p r e s e n t a t i o n  o f  t h e  b e a u t i f u l  bronze p laque which read 
"Fo r  h i s  p i onee r i ng  l eade rsh ip  i n  t h e  sc ience  and technology o f  m ine ra l  e x p l o r a t i o n ,  
e s p e c i a l l y  i n  t he  development and w o r l d  wide a p p l i c a t i o n  o f  geochemical methods as 
ma jo r  e x p l o r a t i o n  t o o l s ,  and f o r  h i s  l e c t u r e  'Geothermal Hydrogen ' . "  H i s  address, 
which was preceeded by a  c o l o r f u l  i n t r o d u c t i o n  by M r .  Bloom, was g i ven  be fo re  a  l a r g e  
audience and we1 1  rece ived .  

P ro fesso r  John S .  Webb rece i ved  t h e  S o c i e t y  o f  Economic Geology 's  most coveted 
honor  when he was i n v i t e d  t o  d e l i v e r  t h e  "D i s t i ngu i shed  Lec tu re " .  H i s  address was 
t o  have been "Trends and Prospects  i n  E x p l o r a t i o n  Geochemistr.y" b u t  u n f o r t u n a t e l y ,  
i 11 ness i n t e r vened  and t h e  t a l  k  was cancel  1  ed. 

ADMISSIONS COMMITTEE REPORT 

The f o l l o w i n g  persons have been accepted f o r  Membership i n  t h e  Assoc ia t i on  
by Counc i l .  The Assoc ia t i on  i s  p leased  t o  welcome t h e  new members. 

VOTING MEMBERS 
/-" % 

J S c o t t ,  K.M. Geochemist, CSIRO, Nor th  Ryde, A u s t r a l i a .  

W i l l a r d ,  P.D. Labo ra to r y  Manager & g e o l o g i s t ,  Rocky Mountain, Tucson, Ar izona,  
U.S.A. 
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AFFILIATE MEMBERS 
\ 

I Keuken, M.P.  Research assis tant ,  State University of Utrecht, Holland. 

Parslow, G . R .  Associate professor a t  the University of Regina, Regina, Saskatchewan, 
Canada. 

STUDENT MEMBERS 

Carraway , K .  E .  Graduate student, University of E l  Paso, El Paso, Texas, U.S.A. 

Merkle, R .  Graduate student, University of Mainz, Mainz, West Germany. 

FUTURE MEETINGS 

8th INTERNATIONAL GEOCHEMICAL EXPLORATION SYMPOSIUM - April 10-15, 1980, Hannover 

Final preparations are being made by the Organizing Committee in Hannover. 
The program, la id  out in the Third Circular, promises a very interesting meeting 
with papers and poster sessions on a broad range of topics. The variety of f i e ld  
t r i p s ,  before, during and af te r  the symposium will offer  a valuable opportunity t o  
see many mineral deposit types, learn of exploration experience and meet with fellow 
geochemist. 

NEA/IAEA URANIUM EXPLORATION R & D GROUP 

Details of the purpose of this  meeting were outlined in the January Newsletter (#3O). 
The meeting of the R & D Goup has been s e t  for  9 a.m. on Monday, April 14, and will 
be held a t  the Bundesanstalt fur Geowissenshaften und  Rohstoffe (Federal Ins t i tu te  
for  Geoscience and Natural Resources), Alfred-Bentz-Haus, Stilleweg 2 ,  Hannover. 

Unfortunately this  clashes with paper sessions on the Monday morning and v i s i t s  
to the BGR in the afternoon. Also the Annual Meetings of the FSL and AEG are t o  be 
held 1 a te r  that  afternoon. 

MINI SYMPOSIUM - A ~ r i l  1981 

Council has received several offers  for  the 1981 meeting, these are being 
followed up  and a decision will be made and announced a t  the forthcoming Annual 
General Meeting in Hannover. 

9th INTERNATIONAL GEOCHEMICAL EXPLORATION SYMPOSIUM - May 12-14, 1982, Saskatoon 

There i s  no further news a t  this  time, organizing work i s  continuing. Be sure 
to t ry  and keep the May 1982 dates free so you will be able to attend. 

r- 

SHORT COURSES 

GEOCHEMICAL EXPLORATION FOR URANIUM A N D  BASE METALS 

The Colorado School of Mines, Office of Continuing Education, has announced th is  
short course to  be held May 5-9, 1980, which will be lead by Ha1 Bloom, A1 Levinson 
and Graham Closs. This course, now in i t s  20th year, i s  an introduction to the fund- 
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ementals of modern geochemical exploration techniques. I t  i s  ideal ly  sui ted  to  geologis ts ,  
I chemists and others in teres ted in  t r ace  element geochemistry as re1 ated t o  mineral 

expl ora t ion.  The course incl  udes both theor-y and practi  ce,  invol vi ng f i e1  d and 1 aboratory 
work. 

The course fees are  US $375 and those in teres ted should contact: 

The Director of Continuing Education 
Colorado School of Mines 
Golden, Colrado, 80401, Telephone 303 + 279-0300 Ext. 2321 

URANIUM GEOLOGY A N D  EXPLORATION 

Another Colorado School of Mines shor t  course i s  being given by Dr. Richard de Voto 
on May 21-23, 1980. This was described in more de ta i l  in the January Newsletter. 
Again anyone in teres ted should contact the Director of Continuing Education a t  the 
address given above. 

A D V A N C E D  TOPICS IN THE ANALYSIS OF REMOTE SENSING DATA 

Many geochemists a r e  using remote sensing data in in tegrated approaches to mineral 
exploration and t h i s  Purdue University course i s  t o  be held May 14-16, 1980. The course 
t r e a t s  advanced techniques in  the numerical analysis  of remote sensing data.  I t  builds 
on the basic pat tern  recognition-oriented methods such as implemented in such systems 
as Image 100, LARSYS e t c .  The course i s  intended f o r  those who a r e  concerned with 
numerical analysis  of remote sensing data and who have already aquired knowledge of 
and experience with the fundamental s of quant i ta t ive  remote sensi ng. 

The reg i s t ra t ion  deadline i s  April 30, 1980, and course fees US $595. 
For more information contact: 

Prof. Phil ip H .  Swain - o r  John Almon 
Laboratory fo r  Appl i ca t i  ons of Di vi s i  on of Conferences 

Remote Sensi ng Room 116, Stewart Center 
1220 Potter  Drive, Purdue University 
West Lafayette,  Indiana, 47906, USA West Lafayette, Indiana, 47907, 

(Phone 31 7 + 749-2052) (Phone 317 + 749-2533) 

NUMERICAL ANALYSIS OF REMOTE SENSING DATA 

This introductory 5 day course i s  given several times a year by Purdue University. 
The course covers the fundamentals of remote sensing: the  underlying physical concepts, 
spectral  ref1 ectance cha rac t e r i s t i c s  of ear th  surface fea tu res ,  and mu1 t i spec t ra l  
scanner systems. I t  covers the concepts of data ~ r o c e s s i n g ,  pattern recognition and 
numerical analysis  of data leading t o  information ex t rac t ion .  Courses a re  scheduled 
f o r  Apri 1 , May and June 1980. 

-- 
'3 

Course fees a re  US. $695 and f o r  more inforamtion contact;  

Douglas B .  Morrison 
LARSIPurdue University 
1220 Pot ter  Drive 
West Lafayette, Indiana 47906, U.S . A  
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REGIONAL REPORT - EUROPE 

Our Regional Counc i l  l o r ,  Gunter F r i e d r i c h ,  sends us news o f  a  f u t u r e  j o i n t  research 
and development programme i n  Europe. What w i  11 be p a r t i c u l a r l y  a t t r a c t i v e  t o  un i  v e r i s t y  
members a re  t he  c o s t  sha r i ng  aspects  o f  t h e  programme. 

" F o l l o w i n g  a  d e c i s i o n  o f  t h e  Counci l  of the  European Communities i n  1978, t he  
Commission i n i t i a t e d  a  Research and Development Programme i n  t h e  f i e l d  o f  p r imary  raw 
m a t e r i a l s  ( exc l ud ing  energy m i n e r a l s )  f o r  a  f ou r - yea r  pe r i od ,  d e a l i n g  w i t h  e x p l o r a t i o n ,  
o r e  p rocess ing  and min ing  technology.  P a r t i c i p a t i o n  i n  t h i s  R & D programme i s  p o s s i b l e  
f o r  any s c i e n t i s t  o r  research group w i t h i n  t h e  EC. The i n v e s t i g a t i o n s  a re  based on cos t -  
s h a r i n g  con t rac t s ,  g e n e r a l l y  on a  50-50 % b a s i s .  

Research programmes deal  i ng w i t h  geochemical e x p l o r a t i o n  a r e  connected w i t h  t he  
f o l  1  owing t o p i  cs : 

1. O p t i m i z a t i o n  o f  t r a d i t i o n a l  techniques 

2. Rock geochemistry i n  carbonate sediments 

3. Hydrogeochemis t r y  

4. S o i l  gas geochemistry 

5. I n t e r p r e t a t i o n  o f  geochemical maps 

6. O the r  t o p i c s  

I n  May 1979, a  " c o n t a c t  group" compr is ing t he  leaders  o f  t h e  20 se lec ted  p r o j e c t s ,  
h e l d  i t s  f i r s t  meet ing i n  B russe l s  f o r  an exchange o f  i n f o r m a t i o n  on t he  research 
programmes. The members o f  t h e  group came f rom Belgium, Denmark, Federal  Republ ic  o f  
Germany, France, I r e l a n d ,  I t a l y ,  t he  Nether lands and t h e  U n i t e d  Kingdom. I n d u s t r y  groups, 
g e o l o g i c a l  surveys and u n i v e r s i t y  groups o f  t h e  EC member s t a t e s  a re  i nco rpo ra ted . "  

LETTER TO THE EDITOR 

The f o l l o w i n g  l e t t e r  was r e c e i v e d  f rom two A u s t r a l i a n  members and i s  reproduced 
below. L e t  me t ake  t h i s  o p p o r t u n i t y  t o  encourage members t o  use t h e  News le t te r  as a  
forum f o r  d i scuss ion .  The News le t t e r  i s  l e s s  formal  than  t he  Journa l ,  b u t  o f f e r s  a  
g r e a t  o p p o r t u n i t y  f o r  d i s c u s s i o n  o f  problems o f  i n t e r e s t  t o  geochemists. 

Dear S i r ,  

We read o u r  P r e s i d e n t ' s  annual rev iew (Bradshaw, 1979) w i t h  g r e a t  i n t e r e s t  
and would b a s i c a l l y  agree w i t h  h i s  observa t ions .  The es tab l i shmen t  o f  a  
fundamental unders tanding o f  t h e  p r imary  and secondary geochemical processes 
i n v o l v e d  i n  o r e  body d e p o s i t i o n  and weather ing  i s  unques t ionab ly  o f  pr ime 
impor tance i f  e f f i c i e n t  and e f f e c t i v e  geochemical e x p l o r a t i o n  i s  t o  be c a r r i e d  
o u t .  I t  i s  a l s o  t r u e  t h a t  e x p l o r a t i o n  geochemists have been a  l i t t l e  t a r d y  

-. i n  a t t e m p t i n g  t o  p r o v i d e  t he  b a s i c  framework i n t o  which o u r  e m p i r i c a l  obser-  
'B 
i v a t i o n s  may be p laced.  The P res i den t  has i d e n t i f i e d  some o f  t h e  reasons f o r  

t h i s  s i t u a t i o n .  t h e  p r e s e n t  " s t a t e  o f  t he  a r t "  i n  r e s p e c t  o f  fundamental 
e x p l o r a t i o n  geochemical research  i s  n o t  q u i t e  as b l e a k  a p i c t u r e  ( i n  A u s t r a l i a  
a t  l e a s t )  as has been p a i n t e d .  
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Basic research, di rected a t  es tabl ishing the underlying geochemical 
pr inciples  i s  being carr ied  out in Austral ia a t  the CSIRO, some un ivers i t i e s  

\ and by a fewexplorat ion companies. Much of the CSIRO and universi ty work 
i s  in d i r ec t  collaboration with,  o r  i s  supported by, exploration companies. 
Results of fundamental work carr ied  out in Austral ia on solut ion geochemistry 
which re1 a tes  d i rec t ly  to  ore body weathering has recently been pub1 ished 
(Mann and Deutscher, 1980: Thornber, 1979: Thornber and Wildman, 1979) and 
t h i s  work and other research i n to  bedrock and vapour phase geochemistry i s  
continuing. The invest igat ive  procedures used i n  Wes tern Austral ia during 
the ea r l y  1970's t o  gain an understandin: of the genesis of nickel/copper 
gossans have been applied and extented in our own research in to  the processgs 
of formation of gossans on C u ,  Pb,  and Z n  mineralisat ion.  These invest igat ions  
have been carr ied  out over the l a s t  few years and i t  i s  hoped t ha t  r e su l t s  wil l  
appear in the Journal of Geochemical Exploration in the near fu ture .  In addit ion,  
new techniques f o r  evaluating base metal gossans, such as the ~ o t e n t i a l  use of 
lead isotopes ( Gulson and Mizon, 1979) a re  being evaluated in Austra l ia .  

Whilst there i s  considerable room f o r  fu r the r  fundamental research 
in to  the basic problems of exploration geochemistry the position i s  not as 
bad as has been presented. 

G . C .  Sylvester  
C . R . A .  Exploration Pty. L t d . ,  
P.O.Box 656, 
Fyshwick, Canberra, 2609 
A.C.T. AUSTRALIA 
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REGIONAL COUNCILLORS 

Currently the 4ssociation has three Regional Counci 11 o r s ,  one each f o r  Austra l ia ,  
Europe and Southern Africa. Counci 1 i s  requjred to  decide upon regional representation 

, each year and announce t h i s  t o  Voting Members p r io r  to  May 1 .  
, I 

Council wil l  continue to  have representat ion from Austra l ia ,  Europe and Southern 
Africa. In addit ion the Association has a f a s t  growing membership in Brasil , over 
25 members now, and i t  i s  Council 's decision t o  seek a Regional Councillor f o r  Brasil . 

Brasil ian members a re  referred t o  the By-Laws sections 4.07-4.09 f o r  d e t a i l s  on 
nominating a Regional Counci 1 l o r .  
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FROM THE SECRETARY'S OFFICE 

We are  approaching t h e  end o f  t h e  Assoc ia t i on  y e a r  and i t  i s  a  busy t ime f o r  
Counc i l  making sure t h a t  dues a r e  i n  and annual r e p o r t s  a re  w r i t t t e n .  To e a r l y  March 
some 520 members had p a i d  t h e i r  1980 dues, i t  may seem i n c o n s i s t e n t  i n  t h a t  ou r  dues 
y e a r  co i nc i des  w i t h  t h e  ca lendar  yea r  b u t  t he  Assoc ia t i on  y e a r  runs f rom AGM t o  AGM, 
however t h i s  i s  t he  most convenient  f i n a n c i a l  fo rm o f  o p e r a t i o n .  The membership l i s t s  
f o r  Journa l  c i r c u l a t i o n  were re tu rned  t o  E l s e v i e r  i n  January showing members who had 
p a i d  t h e i r  1980 dues. So, l a t e - ~ a y e r s  come on, t h e r e  a re  some 80 o f  you o u t  t he re .  
When dues come i n  l a t e  addenda have t o  be sen t  t o  E l s e v i e r ,  and t h i s  can cause de lay  
i n  y o u r  r e c e i v i n g  Journa l  i ssues .  I t  has a l s o  meant de lays  i n  p repa r i ng  t h e  1980 
membership 1  i s t  f o r  pub1 i c a t i o n .  You know who you are,  I know who you are,  p lease  
h e l p  y o u r  Assoc ia t i on  by g e t t i n g  dues i n  on t ime.  

There have been seve ra l  responses t o  t h e  ' Jou rna l  back i s sue  o f f e r ' .  As I exp la i ned  
i n  t h e  l a s t  News le t t e r  t h i s  i s  a  one-t ime o f f e r  and w i l l  n o t  be repeated. As I suspected 
response has n o t  been overwhelming, as a  r e s u l t  c o l l a t i n g  t h e  o rde rs  w i l l  n o t  be a  
t ed i ous  task  and I w i l l  accept  o rders  UP t o  the  c l ose  o f  t h e  8 t h  I.G.E.S. i n  Hannover. 

I l o o k  f o rwa rd  t o  see ing  as many o f  you  as p o s s i b l e  i n  Hannover and hope t h a t  
we have an exce l  l e n t  meet ing bo th  s c i e n t i f i c a l l y  and s o c i a l l y .  

BENZENE - A HAZARDOUS CHEMICAL 

A lan  Coope, ou r  f i r s t  P res iden t ,  s u p p l i e d  t h e  News le t t e r  w i t h  t h i s  i n f o r m a t i o n .  
The Canadian Departments o f  t h e  Environment, and Na t i ona l  Hea l t h  and Wel fare annual 
i s sue  a  L i s t  o f  P r i o r i t y  Chemicals. The f o l l o w i n g  i s  an e x t r a c t  from the  1979 l i s t .  

BENZENE: 

Recent ep idem io log i ca l  surveys have i n d i  ca ted  t h a t  i n d u s t r i a l  
exposure t o  benzene susbs t a n t i a l  l y  increases t h e  r i s k  o f  leukemia 
and chromosomal abe r ra t i ons .  Whi le  t he  occupa t iona l  g r o w  unques- 
t i o n a l l y  has t h e  g r e a t e r  r i s k ,  leukemogenic p o t e n t i a l  i n  t he  
general  p u b l i c  f o l l o w i n g  benzene exposure cannot be dismissed. 
Benzene i s  a  wi  d e l y  used i n d u s t r i  a1 chemi ca l  : as a  feed  s tock  
f o r  p l a s t i c s  ( s t y r e n e ) ,  de te rgen ts ,  p e s t i c i d e s  and o t h e r  chemicals, 
as a  so l vne t ,  as a  l a b o r a t o r y  reagen t  and as a  component i n  
gaso l i ne .  The amounts used a r e  so s u b s t a n t i a l  t h a t  t he  i n a d v e r t e n t  
r e l ease  o f  benzene i n t o  t he  atmosphere o r  waterways cannot be ignored.  
Recent a n a l y t i c a l  surveys by t h e  US-EPA i n d i c a t e  t h a t  benzene can 
be de tec ted  i n  urban a i r  (1-7  ppb), s o i l  (2-191 ppb) and wa te r  (1-13 ppb) 
i n  some areas o f  t h e  U n i t e d  S ta tes .  

I n  these days o f  a tomic  absorp t ion ,  and o t h e r  forms o f ,  spect rophotometry ,  
c o l o r i m e t r i c  methods u s i n g  benzene a r e  f a r  l e s s  used i n  ge0chemistr.y. However, 

. i t  i s  unwise t o  l eave  t h e  warn ing unheeded, un fo r t una te l y  f a m i l i a r i t y  w i t h  l a b o r a t o r y  
h e a g e n t s  ga ined ove r  years  o f  use o f t e n  leads  t o  t h e i r  b e i n g  taken f o r  g ran ted  and 

t h e i r  hazardous n a t u r e  goes unrecognized. 
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JOURNAL NEWS 

The Editor of our Journal, Eion Cameron, has provided the Newsletter 
with a list of forthcoming papers in the Journal. These are listed in order 
of their transmittal from the Editor to Elsevier, they will probably appear in 
this same order, as listed below. 

Wilmshurst, J.R. and Ryall, W.R. Sirosorb: A collector for the use in the 
determi nati on of mercury in Geochemical Samples. 

Dyck, W. Uranium, radon, helium and other trace elements and gases i n  well 
waters of parts of the St. Lawrence Lowlands, (Ottawa Region) Canada. 

Beeson, R. The recognition of hydrothermal processes in the trace element 
geochemistry of uranium and thorium enriched tuffaceous rocks, 
North-West Iran. 

Horler, D.N.H., Barber, J. and Barringer, A.R. A multielemental study of 
plant surf ace particles in re1 ati on to geochemistry and biogeochemistry. 

Meier, A.L. Flameless atomic absorption determination of gold in geological 
materi a1 s. 

Torgersen, T. Controls on pore fluid concentration and variations in 4 ~ e ,  
222~n and 4~e/222~n rati 0s. 

RECENT PAPERS ON EXPLORATION GEOCHEMISTRY 

This list comprises titles that have appeared in major 
publications since the compilation present in Newsletter No. 30. 
Journals routinely covered and abbreviations used are as follows: 
Economic Geology (EG); Geochimica et Cosmochimica Acta (GCA); 
The USGS Journal of Research (USGS JR); Circular (USGS CIR); and 
Open File Report (USGS OFR); Geological Survey of Canada Papers 
(GSC Paper) and Open File Report (GSC OFR); Bulletin of the 
Canadian Institute of Mining and Metallurgy (CIM Bull); Trans- 
actions of Institute of Mining and Metallurgy, Section B: Applied 
Earth Sciences, (Trans IMM). Publications less frequently cited 
are identified in full. Compiled by I,. Graham Closs, Colorado 
School of Mines, Member AEG Bibliography Committee. 

i?l 

\ 1 Barringer, A.R. 1979.. The Application of Atmospheric Particulate 
Geochemistry in Mineral Exploration (Abst.). - in Hood (ed.): 
363-364. 

Berge, J.W. 1978. A re-examination of the association of 
magnesium and massive sulfide ores. Geologiska Foreningens 
Forhandlingar. - 100(2): 155-176. 
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Berger, B.R. et.al. 1979. Geocbemicab exploration studies in 
the Dillon, Montana-Idaho 1 by 2 quadrangle. Geochemical 
reconnaissance of mining districts in the southern Pioneer 
Mountains and vicinity. Beaverhead County, Montana. USGS 
OFR 79-1426. 48 p. 

Berger, B.R. et.al. 1980. Petrochemistry of the Pioneer Batholith, 
southwestern Montana, and trace elements associated with 
tungsten-skarn, complex sulfide-vein, and stockwork-molybdenum 
deposits: The regional implications (Abst.). Technical 
Program. 109th AIME Annual Mtg. Las Vegas. p. 56. 

Bolviken, B. and Gleeson, C.F. 1979. Focus on the Use of Soils 
for Geochemical Exploration in Glaciated Terrain in Hood - 
(ed.) : 395-326. 

Boyle, R.W. 1979. Geochemistry Overview. in Hood (ed.): 25-31. - 
Bradshaw, P.M.D. and Thomson, I. 1979. The Application of Soil 

Sampling to Geochemical Exploration in Nonglaciated Regions 
of the World in Hood (ed.): 327-338. - 

Bramlett, L.B. et-al. 1980. Uranium exploration models, Copper 
Mountain, Wyoming (Abst.) Technical Program. 109th AIME 
Annual Mtg., Las Vegas. p. 68. 

Brookins, D.G. 1980. Geochemistry of clay minerals for uranium 
exploration in the Grants Mineral Belt, New Mexico (Abst). 
Technical Program. 109th AIME Annual Mtg., Las Vegas. p. 57. 

Brooks, R.B. 1979. Advances in Botanical Methods of Prospecting 
for Xinerals Part I1 - Advances in Biogeochemical Methods of 
Prospecting. - in Hood (ed.): 397-410. 

Cadigan, R.A. and Felmlee, J.K. 1979. Radioactive springs geo- 
chemical data related to uranium exploration - Basic data 
and use of multivariate factor scores. USGS OFR 79-1302. 
37 p. 

Campbell, I.H. and Naldrett, A.J. 1979. The influence of silicate: 
sulfide ratios on the geochemistry of magmatic sulfies. EG 
74 (6) : 1503-1506. - 

Canney, F.C. et.al. 1979. Autumn colors, insects, plant disease, 
and prospecting. EG. 74(7): 1673-1676. - 

Cannon, H.L. 1979. Advances in Botanical Methods of Prospecting 
for Minerals Part I - Advances in Geobotanical Methods in - 
Hood (ed.) : 385-395. 

I 

Chaffee, M.A. 1980. Interpretation of geochemical anomalies in 
soil samples from a smelter-contaiminated area, Eureka 
Mining District, Nevada. Technical Program. 109th AIME 
Annual Mtg. Las Vegas. p. 56. 
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Chork, C.Y. and Govett, G.J.S. 1979. Sampling density of 
I exploration geochemical surveys. Trans IMM - 88: B 65. 

Closs, L.G. 1980. Exploration Geochemistry. Geotimes - 25(2): 
22-23. 

Closs, L.G. et.al. 1980. Overburden exploration geochemistry 
investigations of the Prairie Lake Carbonatite, Northwest 
Ontario, Canada (Abst.) Technical Program. 109th AIME 
Annual Mtg. Las Vegas. p. 56. 

Coker, W.B. et.al. 1979. Lake Sediment Geochemistry Applied to 
Mineral Exploration - in Hood (ed.): 435-478. 

Coolbaugh, D.F. 1979. Geophysics and Geochemistry in the 
Discovery and Development of the La Caridad Porphyry Copper 
Deposit, Sonora, Mexico. - in Hood (ed.): 721-725. 

Coope, J.A. and Davidson, M.J. 1979. Some Aspects of Integrated 
Exploration. - in Hood (ed. ) : 575-592. 

Dyck, W. 1979. Application of Hydrogeochemistry to the Search 
for Uranium. - in Hood (ed.): 489-510. 

Ferguson, R.B. et.al. 1977. Data-management and analysis systems 
for large-scale hydrogeochemical reconnaissance: Computers 
and Geoscience. - 3 (33 : 453-459. 

Finch, W.I. 1980. Uranium and Thorium. Geotimes. - 25(2): 46-47. 

Fyfe, W.S. 1980. Geochemistry. Geotimes. - 25(2): 24-25. 

Golera, G.A. 1979. Methodologic bases for hydrogeochemical 
exploration for ore deposits and problems of their future 
improvement. Intern. Geol. Rev. - 21 (9) : 1079-1092. 

Goubin, N. 1978. Some examples of management and processing of 
geological and geochemical data. Computers and Geoscience. 
4(1) : 37-76. - 

Govett, G.J.S. and Nichol, I. 1979. ~ithogeochemistry in 
Mineral Exploration. - in Hood (ed. ) : 339-362. 

Guzhova, N.G. and Chepizhnaya, E.A. 1979. Radioactive elements 
in rocks of some near-surface gold-ore deposits. Intern. 
Geol. Rev. - 21(6) : 687-694. 

Hausen, D.M. 1979. Application of X-ray Diffraction Alteration 
and Geochemical Techniques at San Manuel, Arizona. - in 
Hood (ed.) : 735-744. 

,'--I Hawkes, H.E. 1980. Geothermal Hydrogen (Abst.) (Jackling Lecture). 
Technical Program. 109th AIME Annual Mtg. Las Vegas. p. 63. 

Hinkle, M.E. and Kilburn, J.E. 1979. The use of vacutainer 
tubes for collection of soil samples for helium analysis. 
USGA OFR 79-1441. 25 p. 
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Holland, H.D. 1979. Metals in black shales - A reassessment 
\ 

i 
EG. 74 (7) : 1676-1680. - 

Hood, P.J. (ed.). 1979. Geophysics and Geochemistry in the 
Search for Metallic Ores. G.S.C. Econ. Geol. Rept. 31. 
811 p. 

Howarth, R.J. and Martin, L. 1979. Computer-based Techniques 
in the Compilation, Mapping and Interpretation of Explor- 
ation Geochemical Data. in Hood (ed.): 545-574. 

7 

Hubert, A.E. and Chao, T.T. 1979. Multielement analysis of 
natural waters for hydrogeochemical prospecting by X-ray 
fluorescence following preconcentration and filter deposition. 
EG 74 (7) : 1669-1672. - 

Iyer, G.V.A. and Vasudey, V.N. 1979. Geochemistry of the Archean 
metavolcanic rocks of Kolar and Hutti Gold Fields, 
Karnataka, India. J. Geol. Soc. India. 20(9): 419-449. - 

Jordan, H. et.al. 1979. Technique and examples of application 
of small-sized sampling devices for ground-water analysis. 
Zeitschrift. Fur Angewandte Geologie. 25(2/3): 84-90. - 

Kronberg, B.I. et-al. 1979. ~ i n 0 r  element geochemistry of the 
Paragominas Bauxite, Brazil. EG - 74(8): 1869-1875. 

Kuo-chih, H. et.al. 1979. An Outline of Mining Geophysics and 
Geochemistry in China. - in Hood (ed.): 799-809. 

Leventhal, J.S. 1979. Organic matter and sandstone-type uranium 
deposits: A primer USGS OFR 79-1310. 10 p. 

Levinson, A.A. 1980. Introduction to Exploration Geochemistry. 
2nd Ed. Applied Publishing. 924 p. 

Linkson, P.B. et.al. 1979. Computer methods for the generation 
of Eh-pH diagrams. Min. Sci. Eng. - ll(2): 65- 

Magaritz, M. and Brenner, I.B. 1979. The geochemistry of a 
lenticular manganese-ore deposit (Um Bogma, Southern Sinai) 
Mineralium Deposita - 14 (1) : 1-14. 

Mason, D.R. and Feiss, P.G. 1979. On the relationship between 
whole rock chemistry and porphyry copper mineralization. 
EG. 74 (6) : 1506-1510. - 

McCammon, R.B. et.al. 1979. Drill-site favorability for conc- 
ealed porphyry copper prospect, Rowe Canyon, Nevada, Based 
on Characteristic Analysis of Geochemical Anomalies. AIME 
Preprint No. 79-311. 

(":\ 
,I McCammon, R.B. 1980. Mathematical Geology. Geotimes. - 25(2): 

35-36. 

Meinhold, R. 1979. Organic geochemistry - its benefits and 
limits in the prospection for oil and gas. Zeitschrift Fur 
Angewandte Geologic. - 25 (6) : 220-228. 
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Meyer, W.T. et.al. 1979. Stream Sediment Geochemistry - in Hood 
(ed.) : 411-434. 

Middleton, R.S. and Campbell, E.E. 1979. Geophysical and Geo- 
chemical Methods for Mapping Gold-bearing Structures in 
Nicaragua. - in Hood (ed.): 779-798. 

Miller, W.R. 1979. Application of Hydrogeochemistry to the 
Search for Base Metals. - in Hood (ed.): 479-487. 

Min, K.W. et.al. 1979. Primary dispersion of trace elements 
associated with mineralization in the Wolak tungsten mine. 
J. Korean IMM. - 16 (1) : 10-19. 

Mookherjee, A. and Philip, R. 1979. Distribution of copper, 
cobalt, and nickel in ores and host-rocks, Ingladhal, 
Karnataka, India. Mineralium ~eposita. - 14(1): 33-56. 

Mulligan, R. 1980. Lithophile element content of some 
Canadian granitoid rocks. GSC OFR 666. 

Murry, J.W. and Dillard, J.G. 1979. The oxidation of cobalt 
(11) adsorbed on manganese dioxide. GCA - 43 (5) : 781- 

Olade, M.A. 1979. Copper and zinc in biotite, magnetite and 
feldspar form a porphyry copper environment, Highland Valley, 
British Columbia, Canada. Mining Eng. - 31(9): 1363-1370. 

Olade, M.A. 1980. Geochemical characteristics of tin-bearing 
and tin-barren granites, Northern Nigeria. EG - 75(1): 71-82. 

Owen, R.M. 1978. Geochemistry of platinum-enriched sediments: 
Applications to mineral exploration. Marine Mining. - l(4) : 
259-283. 

Pogorski, L.A. and Quirt, G.S. 1980. Helium emanometry as an 
indicator of deeply buried uranium deposits. US Dept. of 
Energy. GJBX-22 (80). 384 p. 

Rafal'skiy, R.P. 1979. Thermodynamic analysis of equilibria in 
geochemistry and uranium deposition conditions in the super- 
gene zone. Intern. Geol. Rev. - 21(6): 672-686. 

Reimer, G.M. et.al. 1979. Helium in soil-gas and helium/randon 
in ground water in the vicinity of a south Texas uranium 
roll-type deposit. USGS OFR 79-1625. 12 p. 

Rosenblum, S. 1980. The anomaly-ratio concept in geochemical 
exploration (Abst.). Technical Program. 109th AIME Annual 
Mtg. Las Vegas. p 56. 

Rossiter, A.G. 1979. Stream-sediment sampling near two porphyry 
copper prospects, Georgetown area, Queensland. BMR J. 
Australian Geology and Geophysics. - 4(2): 163- 

Ryall, W.R. 1979. Mercury distribution in the Woodlawn massive 
sulfide deposit, New South Wales. EG - 74(6): 1471-1484. 



\ 
Saunders, D.F. 1979. Characterization of uraniferous geochemical 

provinces by aerial gamma-ray spectrometry. Mining Eng. 
31 (12) : 1715-1722. - 

Sawkins, F.J. et.al. 1979. Fluid inclusion and geochemical 
studies of vein gold deposits, Baguio District, Philippines. 
EG - 74 (6) : 1420-1434. 

Seigel, H.O. and Robbins, J. 1980. Novel electro-optical anal- 
ytical techniques for the exploration geochemistry of 
uranium. (Abst.). Technical Program. 109th AIME Annual 
Mtg. Las Vegas p. 57. 

Snelling, A.A. and Dickson, B.L. 1979. ~ranium/daughter dis- 
equilibrium in the Koongarra uranium deposits, Australia. 
Mineralium Deposits. - 14(1): 109-118. 

Starobinets, I.S. et.al. 1979. Criteria for evaluating gas and 
bitumen anomalies detected by geochemical prospecting. 
Intern. Geol. Rev. - 21 (8) : 915-919. 

Stumpfl, E.F. 1979. Manganese haloes surrounding metamorphic 
-stratabound base metal deposits. Mineralium Deposita. 
14 (2) : 207-218. - 

Thomas, B.M. 1979. Geochemical analysis of hydrocarbon 
occurrences in Northern Perth Basin, Australia. Am. Assoc. 
Petrol. Geol. Bull. - 63 (6) : 1092-1107. 

Thompson, M. 1978. DUPAN 3, a subroutine for the interpretation 
of duplicate data in geochemical analysis. Computers and 
Geosciences. - 4(4): 333-340. 

Ukpong, E.E. and Olade, M.A. 1979. Geochemical Surveys for 
lead-zinc mineralization, southern Benue Trough, Nigeria. 
Trans. IMM. - 88: B81-92. 

Ward, F.N. and Bondar, W.F. 1979. Analytical Methodology in 
the Search for Metallic Ores - in Hood (ed.). 365-383. 

Watts, K.C. et.al. 1979. Anomaly patterns for selected metals 
in heavy mineral concentrates and oxalic acid residues, 
Dwyer gquadrangle, Grant and Luna Counties, New Mexico. 
USGS MF-1027. 

Watts, K.C. et.al. 1979. Discussion, statistical analysis and 
listing of the spectrographic analyses of alluvial heavy 
mineral concentrates, Mogollon mining district, Catron 
County, New Mexico. USGS OFR 79-1682. 

, -- 
,j Webster, S.S. and Skey, E.H. 1979. Geophysical and Geochemical 

Case History of the Que River Deposit, Tasmania, Australia. 
in Hood (ed.): 697-720. - 

Welsch, E.P. 1979. Determination of arsenic in geologic materials 
using silver diethyldithiocarbanate. USGS OFR 79-1442 10 p. 
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Wenrich-Verbeek, K.J. 1979. Major and trace element data with 
partition coefficients for lava flows from the San Francisco 
volcanic field, Arizona. USGS OFR 79-998. 278 p. 

Wilson, J.W.J. et.al. 1980. Fluid inclusion geochemistry of the 
Granisle and Bell porphyry copper deposits, British Columbia. 

Witherly, K.E. 1979. Geophysical and Geochemical Methods Used 
in the Discovery of the Island Copper Deposits, Vancouver 
Island, British Columbia. - in Hood (ed.): 685-696. 

Wyllie, P.J. 1979. Magmas and volatile components. Am. 
Mineralogist - 64 (5) : 469- 

STREAM SEDIMENT SURVEY I N  THE CONGO RIVER 

S.S. Sa rka r ,  P r o f e s s o r  o f  A p p l i e d  Geochemis t ry  i n  t h e  N a t i o n a l  U n i v e r s i t y  
o f  Z a i r e ,  has in formed us o f  a  s t ream sed iment  su rvey  o f  t h e  Z a i r e  (Congo) 
R i v e r  f o r  Cu, Mn, Au, e t c .  Requests f o r  r e p r i n t s  f r o m  members s h o u l d  
be fo rwarded  t o  t h i s  address .  

S.S. Sa rka r ,  
B . P .  862, - 
Kinshasa - - X I  
ZAIRE 


