


SPi-.AL _ IT.,,

At l e a :  t t h r e e  g e n e r a t i o n s  o f  s p h a l e r i t e  

.

o l d e s t  -e: © r a t i o n  o c cu r . -  a s  t i n y  r o u n d e d  g r a i n s  o f  

s p h a l e r i t e  c- .:.pl< ’"ely e n c a s e d  i n s i d e  g r a i n s  o f  p y r i t e ,

.

. . a r t  « <?i 5r a l l y ,  h o w e v e r ,  t h e  s p h a l e r i t e

phides su e ;  a s  j y r r h o t  i t e  an... c h a l c o p y r i t e  . The f i r s t , 

and p r e s u m a b l y  t l  o l  t e r ,  t y p e  d i s p l  y. r e d d is h  i n t e r n a l  

r e f l e c t !  no nd r c r o :  ed r . i c o l s  and  o c ca :  i o n ;  l l y  co n ta in s  

o r i e n t e d  inv l u s i c r . i  o f  c h a l c o p y r i t e  and  a l s o  f r e q u e n t l y  

shows ( 11) tv;;, n ir.  o f  t  l a r g e r  r a i n s .  The second

t y p e  e x h i b i t  \ o n e y - c o l o u r e d  i n t e r n a l  r e f l e c t i o n s  and 

does n o t  con* t i n  a • c h a i c o p y r i t v .  The d i f f e r e n c e  i n

t.ie c o l o u r  o f  t l  • i n t e r n a l  r e f l e c t i o n s  shown by  t h e  two 

t y p e s  i n d i c a t e s  t i n t  t a ; d r k e r  v a r i e t y  i s  r i c h e r  in  

ic-.y, be in ,  f o r r  i tl  i r  t l y  h i g h e r  t e m p e r a t u r e .

Vokes ( 1 5 7 )  i i a ; : . ca ted  t  t  t h e  i r o n  c o n t e n t  o f  

con •y-c  : • i * i  - >rdf t  o f  6 c.

: f r : * < !':• ; t K . were

too 11  t - j / - i t  t ie : r : j .1 in  -oa * f the . rains f rom  

polished Sect!  >n fur X - r a y  analy i without severe contam­

in a t ion .  a : tmple o f  . i h a l e r i t o  was, however, obtained  

fnon' the Bird Reef at  lu ipuardsvlt  1 . and wa examined by 

means of  pol i . <• I . act]  nr, nd a l s o  chemically  analysed  

for iron.  The colour of  t h e  in term  L r e f l e c t i o n s  shown 

by t h f - Bird He o f  specimen. f  s p h a le r i t e  appeared t o  be 

v i r t u a l l y  ident i c a l  to  t *:r,t. o f  the darker v a r ie ty  o f
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. .  .

shown, on the  btniis  o f  u n i t  c e l l  measurements, t h a t  

sample, o f  s p h a l e r i t e  from t  •- i r d  Reef a t  L u ip aa rd s -  

v l e i  wen moot prot .hly v r  . d at a: out 450 d eg ree s  

Cen t i  't":i. .

C h e m i c a l  o r  i l y  i s  o f  t h e  p r e s e n t  s p h a l e r i t e  

s p e c i m e n s  f r o m  t r i e  B i r d  R e  f  s h o w e d  a n  ?<;•,  c o n t e n t  of  

.

o f  t h e  F e h - Z n S  s o l v u s  r . o  p r e p a r e d  b y  K u l l e r u d  ( 1 9 5 5 ) *  

s u g  e s t s  a  t e m p e r a t u r e  o f  f o r  a t i o n  o f  a p p r o x i m a t e l y  

4 0 J  d e g r e e s  C e n t !  - r  , d e ,  n o  a l l o w a n c e  b e i n g  m a d e  f o r  t h e  

e f f e c t  o f  p r ;  : s u r o  t n d  d e - p t i  o f  b u r l ,  . B a r t o n  a n d

-

e m b l u g e s  o f  p> a l e  ? i U  w i t h  p y r i t e  w i l l  o n l y  g i v e  a

m i n i  mu.; t e m p e r a t u r e  o f  f o r n t i n  i f  t h e  t e m p e r a t u r e

'

thee 5 f in d in g s ,  supported by the fact  that  

exsolved chalc :■ pyr ite  bus been f  un in s p h a le r i t e

. . . .

i n d  ; ' a t : or .  ti 4 tb- .air. x ; f t c h a l c o . : r  t e  from 

• : l  ; 4 . m i l  t  * a t  r« r . n c i  3 0 -

.

"  ' ' . . .  ' r  t r  4 i c l  t ! V . 0

m u s t  : uv*r b t .  n  r a i s e d  b y  1 h -  o u t p o u r i n g  o f  t h e  o v e r -  

l y i n g  V - i t t t e r a d o r p  l a v a s .



- 1 1 9 -

uT IK. OKI .:: .

Chrom ite .

. . .

in  two d i f f e r e n t  fo rm s , e i t h e r  as  d u l l  b lack compact 

oc ta i iedra  s-.-.-wia.' .’•if. ; f  rounu in  , o r  as b r i l l i a n t  

b lack o c ta h e d ra  showing c o n s id e r a b ly  l e s s  rounding  and

■

outward aj. pcaranct. o f  th two forms o f  chrom ite  sugges ted

•

the chrom. t< fair.: wer^ andplc  : d and ' two d i f f e r ­

ent  form:- were xumira ; by the w r i t e r  by means o f  X-ray 

d i f f r a c t i o n  u s in g  Copp-r K-a lpha  r a d i a t i o n .

I>a< to  tne ,i.;h p ro p o r t i o n  o f  i ro n  i n  the  

sar.pl- , th e  1- nos o f  the  d i f f r a c t  i n  ; . . i t e m  showed 

cons id rabl< s c a t t  rir. . Dvs: i t  ti i s  d i f f i c u l t y ,  the  

s t r o n  • a t  lit.* :, c o n  • :pondi.. - o a pacing.3 a t  2 .51 ,

.

The.-e pacing, corrc  aid v r... c l o s e l y  to  those  l i s t e d

by Berry a . .i  '■ . or (1962) f o r  ch rom ite  with t i e

compos i t  o (. , h. )Ci /t . The two d i f f r a c t i o n  p a t t e r n s

obta ined  f rom th< two v . r i  t  ies o f  chrom ite  appeared  to  

be id n t , ca . i . Vi i . :r 1 i t . t h a t ,  in s p i t e  o f  the 

d i f f e r  nc in  ti.- i r  outward appe-ranC e,  the two forms

. . .

p e t i t i o n .  

la 1 .

T 1 i o: t it •. ' . i  . wa found to  occur

.

a t  i o n  o c c u r r  d  o s  f in  a n t  i d r a l  r a i n ,  a n d  s t r i n g e r s
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p- .n t landi tc  , cha lcopyr ito  and nol >. The . t a in  was 

prepared  tr Lxii 100 volume s trength  hydro non peroxide 

and cor.ce. trat.  i an ni- ( p a c i f i c  gravity  0 .900)  in  

the  r  t i o  o f  1:1 by volura .

Unfortunately ,  no . t a i l s  for the use o f  the

found t >:t com i s  nit r su it  wer only  obtainable  with

•

I t  was a le  fcur.d th a t ,  pr ior  to us' , the mixture should 

be l e f t  to stand u n t i l  i t  b, came ••• nn, t h i s  s tage  being  

accompanied by e f ferv escen e  . A ll  v e s t i g e s  o f  rease  

s. ould be r- . o’ 1 - ran. s o l i  ■ vd s-. c t io n s  before s t a in in g .  

The se c t io n s  should not be immerse d in  the s t a in in  , 

nixtur  for  lo i  r th =n 10 socon . at  a t im e . The 

pro r e 3 8  o f  the stainin. pr ces  should be co n s ta n t ly

•

The s t a in  In. mixt ire work, r e l e t i v e l  / s low ly  

a t  f i r s t ,  and s t a in s  th ch Ic o p y r i te  i r id e s c e n t  in

shad':, o f  b.. m and re d. At th same time any f e a t u r e s

such twinnin, or in c lu s io n  o f  exso lved  cubanite  

are rend r  ! <-L« arly vi , ib l  . frolon, ' i contact  with  

t i oteinin ,  mixture r . a l t /  in the form: t ion  of  a d u l l  

brown:/h f l m  or the . ari c o f  the ch a lcopyr ito ,  and 

r nd r t ■ /  ' n 1 it il y uncuitabL for micro-photo-  

raphy.

Aft< r tc! i 4  by ‘ h i s  ,eth 1, t! chalco­

pyri to in the pr< . ont su it ,  o f  samples wan found to show 

twinnin.- and a im  to cont in num rou. a n iso tr o p ic ,  creamy

coloured la th s  o f  cut unit .
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A c c o r d in ' to Schwartz (1927),  the  presence

of  such l a t h  $ o f  x.-olv d cubanit* i s  t y p i c a l  of h igh

tem perature  d e p o s i t s  which had a t t a i n e d  t impere turea  of 

a t  l e a s t  490°C. ( P la t  • LV, LVi).

n ,  11 r o p y r r  : " i i   s  ' s i  ' L i . J .

According to Kamdo'.r (1 0 ) ,  c h e l c o p y r r h o t i t e

h a s  a  b r o w n i s h  c o l o u r  n o t  u n l i k e  t h a t  o f  p y r r h o t i t o ,  

b u t  w i t h  a  s on . ^  w h a t  b r ) w n i s h  t i n  , a n d  i  : w e a k l y  a n i s o -

r

why cha inopyrr :  o t i t e  had o f t e n  been over looked ,  o r  taken 

f o r  p y r r h o t i t e ,  o r  had been d e s c r ib e d  on o cc a s io n  as

'

A r.in r a i  conforming to  the  c h a r a c t e r i s t i c s  

l i s t e d  by Ramdchr wa.; found i n  the  p r e s e n ’ s u i t e  ox 

sample ; from th, V.C. . i n  i n t i :  a t e  c o n t a c t  w i th  un-

.

h y d r o g e n  p :  r e x  i d  •.nd a  o n i ; . , t h t  p y r r h o t i t e ,  a o  m a y  

b e  s e e n  i n  t h t  a t t a c h  d  p h o t o g r a p h s  ( P l a t e s  1 V 1 1 ,  1 . 1 ^ ) .  

was l e f t  c o n  ;t l y  u t  1 1 aeked , w h i l s t  1 ;• c h a l c o p y r r -

h o t i t .  , wi I'M n. z t t  . n  to  s c  c u r  a s  a n  a u r e o l e  s u r ­

rounding 4 ? v r r r  t i t -  , w a s  s< • i n i  i  a d v J  i brown.

( R a m d o h r  w a s  u n a b l e  t o  s u g - ' e s . t  a n y  s p e c i f  l o  e tcn  r e -  

a g - n t  fo r  t n .  i d c n l  f l o a t  i o n  o f  c h a l c o  p y r r h o  t i  t o , but 

f e l t  t h a t ,  i n  v i e w  o f  t . o v e r a l l  t e n d e n c y  f o r  c h a lo o ­

p y  r r h o t  11--- t o  t a r n  i f  \ r e a d i l y ,  i t  c o u l d  b e  expected  to

t  sens i t ive -  tow; rds e tch  r e a g e n t s . )

A c c o r d i n g  t o  E d w a r d s  ( 1 9 4 7 ) ,  p y r r h o t i t e  d i s ­

s o lv in g  i n  c i a l c o p y r H  a t  te rn -e ra tu re s  above C
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could be e x p e c t e d  t o  r e a c t  with th  c h a l c o p y r i t e  and to 

g ive r i s e  t o  an  a u r e o L  o '  c h a l c o p y r r h o t i t  - c h a l c o p y r i t e  

a r o u n d  t h e  r t o i a u a l  a r  a o f  p y r r h o t i t  . d o r c h e r t  (1334) 

m e n t i o n  d t !  . t t in  r u i v e  o f  t e m p e r a t u r e ;  of s o l i d  s o l ­

u t io n  o f  p y r r h o t i t c  and c h a l c o p y r r h o t i t o  l a y  i n  the

•

merely ni n t i o n c d  t h a t  i n  ae . ie  cas-. wr er* t h e  m i n e r a l s  

w ere  f o u n d  cv . . o c i a t t  i  w i t h  o n > a n o t h e r , t h e  t e in p e r . - i t^ r«  

of  form: t i o n  o t in  c h a l c o p y r r h o t i  m u s t  h a v e  exceeded .  

240°C.

U n f o r t u n a t e l y  t no X - ra y  d i f f r a c t  n *. a t  a are  

a v a i l a b l e  f o r  t h  p o s i t i v e  i d e n t i f i c a t i o n  o f  ch a lc o -  

pyrrhv. t :  - e ,  w h ic h  come a u t h o r i t i e s  do n o t  even accep t  

a s  a d i s t i n c t  m i n e r a l .  The o p t i c a l  p r o p e r t i e s  * tne  

m i n e r a l  - a  c r i b  i ab o v e  a n d  t h e  '' t e x t - b o o k "  au re o le  

w h ich  i t  f o r m s  a r o u n d  t h e  p y r r h o t i t e ,  h o w e v e r ,  le ave

ho • t« ■ J. t  1 1 / .

%' r  " c i t - .

O n ly  r r .g le  r a i n  o f  m a r c a s i t e  was fo u n d  

d u r i n e  t -  j r. J  :t  , y .  r e i n  o c c u r s !  u i b e d d f d

i n  t  a t r  f  1 p y r i t o  r a i n .  At f i r s t

i n s p e c t i o n  1 o v e r a l l  c o l o u r  o l t h e  marc  a s  i 1 o r c i i i

c l o s e l y  res* i t h a t  o f  i t s  p y r i t  . h o s t ,  but c a r e ­

f u l  e t u i . , ’ n  v L» i th '  pr- nc 0 1 " l i f . c t  h i . wri l - ■"

p] o c h r o i . ; m . Undt r  c r o s . i e d  n i c e  l a  t-i g r a i n  showed

i n t e r , a n i a o t r o p i a m  and  c o u l d  r e a d i l y  be d i a t l n g u W u d  

from i t .  p y r i t '  • ■ . oat  . l i a r 1 • id a n i s o t r o p i a m  i s  th e



only r e l i a b l e  method known f o r  d i s t i n g u i s h i n g  m&rcasite 

from pyr i tc  , o t h , r  th a n  th e  uet  o f  X-ray d i f f r a c t i o n .

This l a t t e r  techn ique  cou ld ,  however, not be usea in  

the  p re se n t  i n s t a n c e ,  s in c e  th e  , r; in  was too sm a l l  to 

permit  d r i l l i n g  ou t  from i t s  y r i t e  host  w i thou t  severe

contain Lnati  01 .

Oobal+it ' .
C o b a l t i t e  was found t c  be f a r  more p r e v a l e n t  

. . .

as p in k is h -w h i te  weakly a n i s o t r o p i c  g r a i n s , which e i t h e r  

had a rounded o u t l i n e ,  o r  o ccu rred  as  jagged i r r e g u l a r  

g r a in s  showing r e p la r  sent by g o ld .  ( P l a t e s  XII ,  XI) .

A s in g l e  pyr i toh-  d r a i  c r y s t a l  o f  c o b a l t i t e  was a l s o  

.

i t s  o r i g i n ,  h:C a l  dy b, :n  r e f e r r e d  to  under  th e  head-  

ing  of  "Gold".

Leuc . y r i t  _j ____   i_.z.

Ltucopyr i t  occu rred  as  an he d r a l  i n t e r  .row,hr

with p y r i t  ( P l a t e  LIX). The m in e ra l  showed a d i s t i n c  

white co lou r  and extreme h a r .n e r  , and was f> r e i ^ l ^  

a n i s o t r o p i c , wit r • nis:  , pu rp le  and dark  crown 

p o l a r i z a t i o n  c o lo u r  . Those p o l a r i z a t i o n  colo .re  d i f ­

fe red  from thoai shown by a  s i n g l e  g r a in  01 L o e l l in ^ i t t ,

embedded in  q . r t z , which w found to  hav< yellow

do • bln ■ ■ i • r i / . a  * ion < lout • ( I 'd . '  i x 1 •

Both mim r a i s  showva th e  c h a r a c t e r i s t i c  e tch  

r e a c t io n s  l i t  d f o r  t h e i r  i d e n t i f i c a t i o n  by Shor t  (1 94e).

t

a t  V en te rspoat  has a i r  dy been mentioned in  an e a r l i e r
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atudy by Davies (1949), so t h a t  l i t t l e  doubt concer -  

n ing  i t s  i d e n t i t y  x i  t s .

•n t lan d i  t e .

P e n t l a n d i t e  was found to  occur  only  as

and s i g n i f i c a n c e  ht 3 a lr ,.,.d y  been d is c u s s e d  under  the  

h e a d i n g  of  "Pyrrl o t i t e " .

Other mini.rale p r e s o r t ^

Various o t h e r  m in e ra l s  were i d e n t i f i e d  i u

1 * ’

o f  m icro -chem ica l  t e s t s  a n d / o r  o p t i c a l  s t u d i e s .  dn- 

f o r t u n a t e l y  tk ,  i d e n t i f i c a t i o n  o f  th e se  m in e ra l s  could 

not  b e  v e r i f i e d  b y  me r .  o f  X-ray d i V f r a c t i o n ,  a ;  m  

most cases  on ly  minute i s o l a t e d  g r a i n s  o f  th e s e  m in e ra ls

.

,

does no t  he lp  in  the e . u c i a a t i o n  o f  the  mode c l  m in e ra l ­

i z a t i o n  ' f  the h o r iz o n .  A ccord ing ly ,  only  the s a l iv r . t

'

A few s t ron .  ly  a n i s o t r o p i c  sm a l l  white g r a in s  

with a fain* pinki.: ’ inae wen found and i d e n t i f i e d  as

g laucodo t .  The g lauoodo t  g r a i n s  were embedded in  

pyrr: t i  te
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Or.rn i r i d i u m

A s i .  >;lt. rounded w h i t i s h   ̂ r a i n  • .lowing a  

h i ;#  degre- o f  r e f l e c t i v i t y  and extreme h a rd n e s s ,  and 

which was app: r o n t ly  n u ^ a t iv e  t  :1 i- ! c n re agen t  j ,  

war id. n t l  f  d =. ( m i r i a i  am.

o k u t t r u d i t v  ■

A f  w sm al l  t i n - w h i t e  c o lo u r  d p y r i t o h i d r a

were found embedded in  q u a r t z , w e l l  below the  p lane  of  

the  p o l i s h ed  s e c t i o n ,  and were t e n t a t i v e l y  i a e n t i t l e a

as s k x " t e r u d i t e .

L i n a :  - i " ■

a  s i n g l e  r v  i n  c o r . f r rmiru to  the  c h a ra c ­

t e r i s t i c s  l i s t e d  by . chro., jew (19 :4 )  f o r  l i n n a e i t e  

was found . 1. ■ mine re 1 occu rred  an overcapp ing  m

an a n c i e n t  p y r i t e  r a i n .

Ar. n - v r i t '  .

The p resence  o f  a rsvnopyr i t i .  it  th e  ' - y r i t i c

. . .

Davies (13; ). In the p r e s e n t  s u i t e  o f  samples ,  only 

3 sir. ;• a t r o n v l y - a n i s  )t r o p i c  diamond-shaped "a in  ot 

arsc-nopyrit t  was fo. . 1, erabeddt.d in  a h o s t  o f  p y r i t c .

M l l l t r L i e  •

A c l u s t e r  o f  a c c i c u l a r  b ronze -ye l low  c r y s t a l s  

arran .: .1 in  d e l l c a t  r a d i a t i n g  '.roups, not. u n l ik e  m i l l e r  

i t e  in appcuranc , w . f  und embedded below the  su r fa c e

•

i v e ly  i d e n t i f i e d  as mi 11*.r i t e  .
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nOMC LUwiOI.. ,.

T h e  o r i g i n  o f  t h .  g o l d  i n  t h e  W i t w a t e r s r e n d

B a n k e t  h a r  b e e n  a  s u b j e c t  o f  d i s c u s s i o n  a n d  h e a t e d  c o n -

t r o v i .  r a y  e / <  r  ■ i n o e  ^ o l  t vj ■ i i r .  i. d i  c o

■

T h e r e  a r e  t w o  ras j o r  s c h o o l s  O f  t h o u g  t. c o n e  t h e

o r i g i n  of  t h e  g< I d :  o n e  $ c h c  11 e n v i s a g e s  b , ' . ' i r r t n e r r c a l  

o r i g i n  f o r  t h e  g o l d ,  w h i l s t  t h e  o t h e r  s u p p o r t a  a  p l a c e r  

o r i g i n .  T h e  t h e o r y  a p i  i r e n t l y  r  c  i v l n  t .  e  m o o t  s u p ­

p o r t  a t  p r e s e n t  i .  a  v a r i  t i o n  c t  t  . e  p l a c e r  <-! o e r y

•

e n v i s a g e s  t h e  r  c r y s t a l l i z a t i o n  a n d / o r  s o l u t i o n  r o l x o v r e d  

b y  r e d e p c a i t i o n  o f  p r  v i o u s l y  a l l u v i a l  g o l d ,  w i - n  t h e  

a s s u m p t i o n  t h  . t  t h e s e  p r o c e s s e s  t o o k  p l a c e  m o r e  0 1  l e ^ t -

i :  • i  • X .

W i t h  r e e . r d  t o  t h e  o r i g i n  o f  t h e  g o l d  i n  t h e

. . .

and Libanon r • ,, on firrst in sp e c t io n ,  to be somewna v 

i n c o n c lu s iv e .  Th-- me, o r i t y  o f  t he geld  ira inu  to.uii  

in  the V.C.R. wvrc 1 uckly and ir re g u la r  i n  o u t l i n e ,  a 

mode o f  occurrence whica ■■ to t avour a pu r r -y  f.ydrv- 

t h o r m a l  o r ir in  for the Id, but on the- other uanu , '■-trenr- 

support  for  n o r i g i n a l  pine r o r i g in  o f  the gold is  

provide ) by the 111 c y l i n d r i c a l  grains 01 go ft  v. .ie 0 

■: i i t l  : r  ' •

T h e s e  c y l i r . d  r n  u p j x . - e r  t o  b e  i d e n t i c a l  . t h o s e  i l l u s ­

t r a t e d  b y  U r n  ( V ■) f o r  g o l d  o f  u n d o u b t e d  d h t r i t a l

.

. . .
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_1 nl- -IH'i.

.

Archaear Coir -1 x oi .ysor«.  ̂ : liP.i  --r-cc- Alul

Cu] t; v- , r. 27, pp. - 

. .

o f  s i l i c a t e 3: Porg-uuon Prtro  ( London).

.  ,

a sso c ia t ion ,  che d e a l  composition and physical 

propvrri  r of th c h lo r i t e  u r i  : -‘-d-

v .  47 ,  pp .  5 1 - 3 7 0 .

. .

alovy of the u ran ifcrous  conglomerates _f e-liriU 

Riv r, Cnt r os ••.he . iht s i : ( input1 1 ar.e.d)

U n iv ,r s i t ;  of Toronto.

.  .

Inv • • 1 .. of 0 old" : '

v .  3 " ,  ■ • -

.

Ann. R o o t .  I 

pp.  2 2 7 - . .  3.

. .

.

&>'<. r  l a t io n  : of minerals with specia l  reJ- .'ivnw to

■

o. 561- 61 .

• .

for or ,.dn< v  1.-: :. 1. •• . hh-d—— ——
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.

und i h r  Oudeutunf I f  " ^ e o lo g isc h e "  Thermometer:

C l i  1 r  , v .  l) > P« 1^5-1

.

s p h a l e r i t e :  ..... --r  v * 1 '» P- *

*

.

vorkon ■ . 1. o r ok Vidon.L .al.: e - l f k .'_3_ZP. - •  *

v. 14 , v t). i -  .

COaTZ^j, 1 '55, T lu ,  3c w . 3. Mi c o n i . n t  of :;omo

S. . p y r i l  M. ,c .  . r e .  i .  (unp u b l ish ed )  University

of  the i i t w a t e r a r a n d .

OC13N, S . ,  1361, C o n t r ib u t  or. to  d iscuss ion ,  of " f in e n e s s

o f  , o l a  il for 3c i t  rn  h od . -  n mines":

.

gold - i n  , -V 1 lowknif- jg o p .  ^ q I o ^ u  "• " -»

I ;). O' — 26

D/J1A, 190 , A sy ter. of miner ilc ,y: 6th E d it . , wiley

'

M i t . ,  v. 1 , . ' i l ’.y (London).

. .

a n d  r t c "1 ' : ,k.C(  a * ’

pj  . ( • -

196 Tin p r e s e n t  s t a t e  of the  ’/ i t w a te r s-

rand r nt r ;• r. ;/ Lilli.

! r  ! 1 : ) .

i n , :  . i ; .  . ( : r u  r y - dMr c h-

] )61, The Witwatersrand controversy:
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. . .

.

. . 

. .

p u b l i s h e d )  I ; . iv« .r . i i ty  o f  th*. .v i tw a tersrand .

. .

n tur« it ' cc i.rr . • nd ecoi;or ic  s i  ; n i f i c a n c e . 

i t -  ,v. •?' 1 i of  .rci.i- t 0 th  Far Nc-ot Ran a : 'ivo2 .

.3 c . . i r : a . ___ - Proc. , v .  43, PI- • 35-107.

11.: -j, 11 Carbon Lo d e r  o f  the  Far West 

Rand wit! . ?: -.1 r e f e r e n c e  to  the p ro p o r t i o n  of  the 

.;oid c o n te n t  o f  th i .  h o r izo n  reco v e re d  in  d r i l l i n g :

.

.l ,i  , 1 .v - a: i : yd ( her ; n ).

Awla. , . V. ,  1 - 1, Fir. JS of  -; . ' ld in  some Southern

:  • _L. •... 7-_i—' -rP-' -.

v. 71, p a r t  , pp. 49-73-

EDf/dJt03, h. ■ . ,  1 - 4 7 , rex tu re . i  o f  the  o re  m in e ra ls  and

the i r  :;i f i  • .nr. : Mmtrn 11 £ i I n s t .  .- in ing and

Met a l !.. ( . Ibourr.- ). 

i-JLL.i.vORT* . V., 1 ■ , i lacf io l i t  . a r-rn. rkab lc  primary

r.in- r . f r  a I ' ry ■ dui. i : r.i: . ; : ■ n : i .. 7 s v • 73,

P!  . 4 1  4 - 4 3  ' •

F.., . -,( , R. . ,  D 5 e ,  R. -d , Did f  r  >n the  3an Antonio mine,

fliss.-.-tt, . /m l  to: a j i.i:. :.i i. n- . 1 J  t 't  _ v . 35, PP- 

4 5 9 - 4 6 0 .
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FISHMy, i ' l . j . ,  ] )3C, The o r i  .in and composit ion of  a l l ­

u v i a l  gold  w i th  s p c c i  d  r  f  r  nee to  the  Morobe

V  .  —    :— — ------------- — -

1939» Not.  ' on t  c g o l d ,  p y r i tc  and carbon

 —   ■

1, : , v.  P > 49 -360.

FIoHdH, N .- . ,  1949 , The f i n e n e s s  o f  gold w i th  s p e c i a l  

re • e r e n c -  to  the  horo! = go ld  f i e l d ,  •* -w ^u^r-; .

■>on. 3c le  v. 40, re • 449-495.

.

FRO DZL, C . ,  1959, t , m a t i c  m ine ra logy  of  uraniam anu 

thor ium : ■- — ̂  ■ —r v  ' no. 1064.

.3 ., 1955,

339-345.
FULL_ A . u . ,  1958 .  c o n t r i b u t i o n  t o  t h e  p e t r o l o g y  : :

- ------

-,nd P ro c . , v .  i 1 , 1 I • 1 ' 1 •

FULLuK,  1 ,9  , f,:mp<rr t i r  s o f  format on ot s p n a l -

.

b ea r in ,  mir cal. : ' jJ  - - " '

563 re via -i.

. •

( l : V I', V 1 I .
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:

Minin, I: , , v .  91, pp. 208-

■ .

w- t  r n r a j . i  cvin Lc:: -;.t :: ;jco... GnOlcn,•/ Research

U n i t ,  Uni1. - r c i t y  o f  the  /.itw t t^ r .  rand ,  In fo rm at io n

Giro .  No. 3 .

.

som- --t rn Cun! 11 n l  I min •: n. N.o ] •',

v. 4 ! . -

• nd NIC; L, J . , 1 c e lements  in

p y r i t  , p y r r h o t i t e  and c h a l c o p y r i t  o f  d i f f e r e n t  

ore.-.: ... r.. l . o l o - v , v. 96, pp. 4- 7-4'.

.

und : i . c  . P v,i * J Zeitochr._ an :ew. M in e ra l , ,

v. 4, | . 1 -23 .

. .

: _

v. 3, 305-33 .

 •

 u_, v . 1.' . 7 -

. .

t h u d  o i l  1 O ' - c .  • ol y , v .  53, I P* 1716-1738.

HOP* 7 . ,  ] H , P u t r  ; .Ai. ch . ubw< r tb n re  morphologische

’

.in, r .; Vi . , v .  9% PP* -50 .

nor: ., . , ! ,91 , Not' Ol. t l photolurcinescenc . of

rr.in* - 1. : n ■ ' . r : ' __ 1 . ■fn-v .V n 0 * 5»

' n . 20 -4  3 .
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. .

o f  hydr corboiv o f  1 L: ' ■ . ,.%). A j o c  . PetrcIcim

•■I..- i ' . ; . .  u . ! ♦, v. , u[ . 1 '71-17

.

'

1 )57 ,  pp. 341-410.

.

.  . •  •  0 L ,

V. .

JORhLS; p . ,  1951, : occurrence  o f  gold a t  the

; • d i  , v : v .  46 , pp.

267- 310.

. .

. .

. . .  iilSjji  . . . . . ______________________

Lor 30- . v. A d, >p« 541-  4 .

.

r" t n Ccnf;o : iei.. »-lr. i ' -  >

v. 30, . 5- '

I .3 . . ,  1 * ■ . ' * r  uc un on dor  nagnotischen

tii • r.-c'i . : ' t„n it. '  . ;r t k : • oi vt roch i  denen

Temp r  t , r a in  be.sortderum H lnb l ick  auf  ee ine

a t  ' n, : « —;v .i ! - W  . (Ab...ind ^  ^

v .  , . - .  -  - .

KOE . , O.M., 19''- i , Ch< y o n e t lc  o i r n l l i c a n c e  of  the  s i z e

d l  " r i t u t i o n  o f  ur  I n i t  in k i t . t ,  rurand b n k e t s :
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KOriN, O.M., 196 ♦ Mote on c h l o r i t e  psoudor-orphs a f t e r  

d e t r i t  1 mn . ib o le  i n  Witwal .e e r  md . ankc t :

■

1958, Zr/Hf r a t i o  in  z i r c o n s  i n  .omt igneous rocks

no. i • 116-1J '•

.

o f  i n d u r  t v d  s.  J i  ' . n t ,  : J o u r .  » •

.

  : — -----------

61-147.
.d f t ... ,R, : 19* . . P y r l t e  s t a b i l i t y

■ . . . .

pp. 533-

:

T z v . : : t i . i '  n t ;  ' »  - * F* • 1 '

'

■

'

lav /: , J . 3 . ,  ,  ’on tr lb u t lo n  t <  d i s c u s s i o n  . .  w  ‘ l c l v

by FI. ; . K..; . ,  1935 The orl.--.in and composition of  

a l lu v ia l  -old wit- s p e c ia l  referonco to too Morobe

I/O i n, ;■ / P! • '' ' - '  *

LI /BE:. dRO, W. R. ,  1.954, The o c c u r r e n c e  and  o r i g i n  o f  

g o l d  and r a d i o a c t i v e  " d n e / 'B l s  I n  t h e  W i t v a t e r o r n n d  

d , . . t o n ,  t i c  D o m in io n  B e e f ,  t h e  V e n t e r e d o r p  C o n t a c t  

h . |* nd t ,  1: . . H. - f t  i l e o l -  4 c c .  4 . 4 .  -I'  -/.ai.

.ad Proc. , v .  ... , pp. 1C l - ‘ >5*

I
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M B D r .U ,  , 1+33, .1 d e p o s i t s :  Kc ',n..v . - i l l  (u.w

York)•

— — ■

d F r e e . , v. PI- " •

:..,CD0KALD, S .  1954. A c t i v i t y  o f  Havaliar. vo lcanoes

•-

2ni " v i  . v . ' » ; '

MATHIAS, 1962 >- disharmonious granlt-.-i the Spltskor

■

V55, p. 2 1- )3.

.

:

-

c o b a l t i t -  , I d  o n ,  p e t i t ,  o n  t h e  t o r  i a e t  R a n d :

■

'

,

v. 57, n . 1' , c: u- sr 1 , - -'6 - - '

PkI'.JT  1 - P- r r o n n l  coeBimleaUor. C   , l t y

Cf l i f o r n i  . )

PiCt .*h, 1.1 . .  1 )55. Volume, w,-l ;ht and number f r e -

f r
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P,TCH^TT t . d . ,  and NUfFIELD, I 960, Jtudiea of

r a d io a c t iv e  compounds. The aynthe.'i;: am  c ry s ta l ­

io. r  :phy of b ra n n e r i te :  J J n  . r a l o ^ i s l * v.

6 ,  pp. 48.5-490.

- •

t o r  in n d or ■: Che. . Mod'tlj.. F-inii---- Ooc. • . n ...

J o ; i r . , v .  4 0 , pp.  3 / 3 -

.

f o r k ) .

r.heno*enr i i z ircon of autocht onous g ra n i te s :

.

. .

‘

i . A .  Ann. P r o c . , p • 17- 41.

1 P . ,  i 9 l>8 , New o b s e r v a t i o n s  on t;  e o i e -  01

fi w a t e r  r  nd in  Jouth Africa and t h e i r  genetic  

s i ,  . i f ! '  nnc : Ak . eml- Verla< (B er l in ) .  Annexure

I 960, Di- arznin. r a l i e n  und ihre Verwach-

Bunt en: Atademi Verla (B er . in ) .

K1CL, R,, 1 , quoted by RO MON, D.O. and STddKLANJ,

N. I . ,  i 960, On the Lind River uraiiiu.,. ore., and

'

• •

Riv- r  u r  :ni an o r  • md t h e i r  o i - i t l n .  ^ coll- - -

v. 59, pp. 6 ; 9-634.

. .
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SAMPSOU, S . , 195C, A procedure  for  p o l i s h in g  ore sect ions

'

482-484.

SC;-.:.RT2 0.  U, 1927, I n t - . i r ro w th i  o f  c h a l c o p y n t e  and

cufcacito i  i ^ - ' - f c O S U U  b - ' I ’• 4 i" l "
1.942, Pr, re ss  In the s tudy o f  ex s o l -

'

74 - y  4 .
E l n J t P i ,  J . W . : . . ,  1 9 5 0 ,  The e c o n o m ic  a u r i f e r o u s  m n k e t s  

o f  t h e  Upper W i t w a t e r s r u n d  an d  t h e i r  r e l a t i o n s h i p  

t o  s e d i m e n t a t i o n  f i i t u n .  : -i—- ~

-

. .

• •

and o r ig in  o f  gold and ra d io a c t iv e  minerals th e

V i t v a t e r s r a n d  .System, the Dominion Reef,  tne  Venter

:

'

'  '  '

.

'

Chapman (Ion loh )•

3 . IV . . . .A, ,  " .-15, the sampling and assay o l  pric ioue

'

.

-  -  '

1 147, The -write  ,:;eo-t)..... .

. . .  t, 1 . . 1 L-'-' '



.

l i t e  a d '1 i n  a p< v t i t e  i y k e : A- .  n i n e r a l o c ^ t .

v .  15, p . r 5-5 5.

.

J j U _ _

v. 6 , p a r t  1 , p . 67-118.

JTIU . ,, B. 1 i-'i Ids  o f  fo rm a t io n  o f  some common

•___->__• I _

v. 47, • 1-664•

.

alof-y o f  r a d i o a c t i v e  conglom erates  i n  the  Blind 

iV( r  "( j , v : 11 r-L 1    n- • - > - -  ' - ' * • *

75 ; r .  • .

some e r r o r s  i n t r  iduced i n  a c c e s s o r y  — . . e r a l  

- r- r  t i t  •_-sn. -

p. 3-9.

. . ,  : d- P ■ i t s  o f  t> - B i r t a -

 -

 _______________ : ■ • •  , P . i -  ' •

.

' r  - " | a r 1 i n.. . A,.:: ' ■ •' -s ■_ • n

3 - r  i ' v . 16, ] o. 1 ‘.'>5-161.

I

•

WACHJiOf' '• . , * 1954, arcm ikr  skop le :  VdB V e r ia g

. . ( r  1 i ) .

. .

P . ,  i ,57 ,  Oult 'h i  l e s  i n  th t  Skaergaard I n t r u s i o n s ,  

das t  rrc nl ' .jonn. G  ̂lo,- ; / , v . r-P, PP* ) ■ Ly *
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.

.

v. H , i . ( '■ '5 • *

WAuCOr;, . . . .  . ,  19K  , do. .e f  c+ors Inf luencin  c r y s t a l  

habit : . -i : ■ -i:. • > v .  1 1 , pp. 211- 2 3 8 .

iriLLdM^S, J . , 1 3 2 , Contribution to d iscu ss io n  of  

a r t i c l e  by i OE; , 1 9 -'2 , so te  on c n lo r i t e

pseudoiaorphs a f t e r  c ? tr i t : . l  arcphibole in  Wit-

■

(In re ).

.

 i   . 3 8 3 - 9 9 0 .

YOU!. 1 , E .2 . ,  1 1 7 , Tht '• • cet o f  South African goj.3 

f i e l d s  : »ur: e : a a 3 v xson (London).

.

and hot springs  $ i n , l e •rerature ,  i t s  m easurem ent
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C^RBON_______________ __________G.

CH/.LCO1 TRITE   OFY.

•

COBALT ITE___________ __________ GO.

gale:: a____________ ________ G-

; : ___________

...

L E U C C X E N E __________LEU*

PYRITE. __________rY -

PYR1 H( : ITE    pvRRl

-  ____________________

  nGe

E _________
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P la t e  I  S ca le  9" r u l e

. . .

.

peb'r l e  ari i cot i le t  .

P la te  I I  Sca le  12" r u l e

V.n.K,  o re  cont l i n l n r  in ar. ;u lv r  fragment of  banded 

c h e r t .  Note th e  ! irk  c h l o r i t e  m a t r ix  and th e  r e p ln c e -
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P la te  I I I 50 X

O f

*

Hackly g r a in s  o f  g o ld  and rounded z i r c o n  g r a in s

P la t e  IV 50 X

C y l i n d r i c a l  and hackly  ' r u n . '  o f  o ld .
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P la te  V 105 X

P la t e  VI 1V5 A

Kykfc

Etched g r a i n  o f  g o ld .  Note t h e  'h a r r  boundai ief  

t h e  segm en ts .



-154  -

P l a t e  VII 105 X

Etched „>;rain of  ;o ld  showing minute c r y s t a l s  o f

P l a t e  VI II  (Oi l  immersion) 700 X

adjacent  p o r t i o n s  of  an e t c h e d  g r a i n  of ^old showing 

d i f f e r e n c e s  in  o r i e n t  a t i o n , w i t h  s u g g e s t  ion of  cubic

s t r u c t u r e .
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P la t e  IX

lol . i  r e :  l a c  i n f  r y r r h o t i t e .

P I ;t e  X

Anhedral  s t r i n g e r - l i k e  g r a i n s  o f  gold i n  a q i i a i t z  

and c h l o r i t e  m a t r i x .
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P l a t e  XI 150 X

P l a t e  XII

. t r ad e d  m i  no of  c o b a l t  i t  e and p y r i t e .
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P la t e  X I I I  W  X

Gold c l e a r l y  f i l l i n g  c r acks  in  u r a n i n i t e  and "carbon" 

.

c r  ck i n  t h e  u r a n i n i t e .

P l a t e  XIV

/  . •
■ >;<9A

P y r i t e  g r a i n  showing rounded and cy 1 i n d r i c  t l  incl juion^.  

o f  g o ld .  Dark s p o t s  ire i n c l u s i o n s  o : quarts.
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P la te  XV

o t r i r a  vr: o !  " c o n "  ce: ' . t in . ;  th< u r a n i n i t e  g r a i n ,

m i  l i n e  specks  o f  in c lu d e d  g a l e n a .

P la te  XVI

Poorly p o l i s h e d  g r a i n  o f  n a t i v e  s i l v e r  (?) embedded 

i n  eroded p h y l l o s i l i c a t e  m a t r i x .
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F l a t e  XVII

I r r e g u l a r  r . i n  o f  ip: t r e n t l y  once p l a s t i c  ' ca rbon"

.

P l a t e  XVI I I

I r reg u l  ,r  g r a i n s  o f  "carbon" moulded a b o u t , and c o n t a i n -  

n i n c l u s i o n  o f ,  p y r i t e , md a3 so showing replacement  

by p y r r h o t i t e .
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P l a t e  XIX (x n lc o l s )  30 X

I r r e g u l  r  ' 'c . r b o n "  ■' l i n  i cvdng  f i b r o u s  h a b i t ,  

•jot-- t h e  ha ph  r d  o r i e n t  i t  i o n  o f  t h e  f i b r e s .

MC . r b o n ’1 m o u l d e d  . r o u n d  p y r i t e .  Note  t h e  darkening
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P l a t e  XXI 200 X

" Carbon” with i n c l u  ion o f  a. : t o r e d  aubhedra l  u r a n -  

i n i t i  .

P l a t e  XXII 60 X

Fragments o f  euhedra l  u r  m i n i t e  in  "ca rbon” 

sur rounded  by ' h a t t  r  d p y r i t u .
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P l a t e  XXIII 200 X

Ur i n i n i t  % with  t . i n  s h e l l  of  ”c irbon" t r a n s e c t e d  by

.

P l a t e  XXIV 132 X

Uranini t i .  ( b lack )  s t  l ined with HP a p p a re n t l y  

showine (111) cl- ivage •>, - i th  f r a c t u r  3 f i l l e d  by 

"ca rbon” , lot- the de ; rco of  r e p l a c e m e n t  b y  

o ld  on tin | r i p h e r y .
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P l a t e  XXV go X

Subhi I r nil (1 1 iC.;) i f t e r  t a i n i n , ' with iF,

.

Plate XXV

^  - 11 
r '

v :

Zircon:; showirc varying d nruuS of rounding.
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F la te  XXVII X

< * C /7

i
<  

r4#

Jer.ic l a t e  i r e  on - r a i n .

Plate XXVIII 400 X

Zircon grain shoeing out rc -th.
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PI a t  g  XXIX 400 X

.

Zon 1 i r co n  with  x uuhedr J  c o r e .
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P la t e  XXXI

Zircon  w i t h  r a r . i o m iy  o r i e n t  1 r o u n d e d  .nd re 1- 

l i k e  i n c l u s i o n :  .

P la t .  XXX11

G c n ic u l i t i  z i r c o n  i n c l u s i o n  i n  r o l d .
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F l a t c  XXXIII 4d X

’, r  , i n  o:  1 ucoxt  ir. 1 p y r i t t  g r a i n ;

P l a t e  XXXIV 9C X

• . f

• A  i

<
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(X n ic o ls )  27 XP l i t e  XXXV

Sc ily mixture o f  cn lo r i tu  and ». r i c i t e .

P la te  XXXVI (X n ic o l s  2? X

Sc dy  mixture of c h l o r i t e  and s e r i c i t e  rep lac ing  

quartz,.
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(X n i c o l s )  27 XP l a t e  XXXVII

F i n e  h  .rue o f  a t r i c i t e  r*. p l a c i n g  q u a r t z .

P l a t e  XXXV1I1 u  n ic o l s )  2? X

*

A

N X

Quartz.  Note the f in e  bl tck i n c l u s i o n s  of  " d u s t ” .
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P l a t e  XXXIX (X n i c o l s )  2? X

Quvirt : r r- ; l r .u ’ ov/ir, '  / t r a i n .

P l a t e  XL

Radi. il p y r l t t  .
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Plate  XLI 48 X

Rouncie i pebble ,  prot ibly T i  f in a l ly  • f e r ru  ;inour 

sandstone rich in  quartz, which has been  changed

in to  i y r i t  .

Plat  XL 11

Rounded p rb b l t  of  p y r i t i z  ' , d im .n l .
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P l a t e  XLIII 4 8  X

P y r i t e  g r a in s  fo n r i  1 fro:; sm a l l ' - r  cemented an g u la r  

- r  i n s , with i n c l u s i o n  of p y r r h o t i t c .

P la t e  XLIV 8C X

n u th ig v n ic  zonal p y r i t e .
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P la t e  XLV 4 3  x

B'iiid d . o r e .1: p y r i t v  - -  . rot: v l y  a p y r i t i z e d  sed im en t .

P l a t e  XLVI ^0 X

Younger zonal p y r l t e  which has grown around o ld e r  

nc lu  •tr’' p y r i t t . .
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P l a t  c XLVII go X

P y r i t e  c r y s t a l  w ith  in overc  .pping o f  younger 

zonal  p y r i t e .

P l a t e  XLVIII

J u v e n i le  s t r i n g e r - l i k e  p y r i t e .
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P la t e  XLH 80 X

Fragments o f  p y r i t i z e d  f e r r u g i n o u s  sandstone? 

Dark i n c l u s i o n s  are  q u a r t z .

Plate  L

3ubh, -ir 1 p y rrh o t i te  rep lac ing  rad ia l  p y r i t e .
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P la t e  LI

Pyrrho t i t  • tfhowin it L .in. 11 i .

P l a t ,  L II 132

S p h a l e r i t e  showing b lu b s  of  exsolved  c h a l c o p y r i t e . 

The white  m ine ra l  ir> p y r i t e .
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P l a t e  L I I I  30 X

P l a t e  L1V

C h a l c o p y r i t e  r v n l a c l n g  p y r r h o t i t u  ( c h a l c o p y r i t u  

r e p o l i s h e d  a f t e r*  e t c h i n g )  .

„«. 0



P la t e  LV 200 X

S ta in e d  c h . l c c j y r i t c  showing t w i n n i n g , ex3olved la ths

P la t e  LV1

S ta in e d  c h n lc o p y r i to  showing l a t h s  o f  exsolved 

cub •m i te .  Cth« r  m inera l  i s  p y r i t e .
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P la t e  LVI1

Aureole o f  c h a l c o p y r r h o t i t e  e n c lo s in g  a p y r r h o t i t e  

c o re .  Other m ine ra ls  a re  s t a i n e d  c h a l c o p y r i t e  and 

p y r i t e .

P l a t e  L V I I I  1 3 ’ X

P y r r h o t i t e  w ith  m re o le  o f  c h a l c o p y r r h o t i t e .
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P l a t e  LIX 80 X

L licor / r l t '  i n i '  rown w i th ,  m d rimming, r . y r i t e .

P la t e  LX X

Loe11 i n c i t e .
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T A B ~ E I.
S ampling s i t e s ,  ELiv,. .  l o m  rlcult: .

VTr.KTR9?pr,ST VF.M ; ERS Hf RP GONT.vCT REEF . .r-r—J
GOLD 1 SILVER APPARENT ELEVATION

SAMPLE IV T/TON, DWT/TON FINENESS FEET
i

1-2S-1 Good
' 1T

9.13 . 1 .91 312 -2200

1-2S-1 Poor 3d .55 3.41 1 913 -22 00

2 -3 N-6 Poor 34 .65  ' 4 .21 392 -2300

2-3N-6 Poor 17.03 1.67 911 -2300

1-lO S-l Poor 5.90 0 .69 395 -3 500

1 - lO S - l  Good 16.37 1.63 909 -3 500

2-106-12 Poor 3 .50 0 .56 362 -3 500

2-106-13 Good .2 .1 5 2. 52 393 -3 500

' 1-166-10  RSE Good 22.75  ; 3 .43 367 -4600

1-105-10 RSE poor 11 .06 1.47 333 -4600

2 - lo S -1? Good 39 . 4.53 393 -4600

2-166-15 poor 6 .17 0.5d 914 -4600

1-206-11 Poor 2.61 0.53 331 -5300

1-206-11 Good i t  . a 1.61 909 -5300
1

2-206-14 Poor o .9d 0.33 743 -5300

2-205-14 Good 9.5d 3.06 753 -5300

1-226- 1 Good 6< .47 3.41 i 373 i VJ1 -O o o

1 -226- 1 Poor i . <4 0.24 500 -5700
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T B L E I I .

LIB ANON VENT£R3 DORP CONTACT REE!
r ......... — Gtitb SILVER aF ' I rEnt TLEVAi'luN

sample L.\'T/ITN DWT/TQN FINENESS FEET
i-------- -----------

! 19 47.38 4.33 917 -3270

; 20 5.97 C.50 922 | -3270

21 12.41 1 .0 924 ;

oCN1

22

■orO 0 .12 760 -3270

23 1 1.93 0 .3 9  | 332 -3270

28 ; 0 .92 0 .^ 3  ' 767 -4098

29 ' 0.61 .96 389 -4098

30 0.45 0 .25 643 -4098

25 . 1 .25 914 -5200

26 29.26 2 . a 910 -5200

27 11.96 1 .6 3 377 -5200

31 ) 0 .09 763 -5700

32 3.09 0 .47 870 -5700

33 4.40 1.50 746

00r-Lf\1

34 2.80 v . 39 759 -6790

35 1 . /5 0 .57 637 -6790

36 6.37 0,8;. 838
1

-6790



T A B L E  111.

SaMPLI. : ' ........... it .

i WEST DRIEFONTLIN VENTERSDORP CONTACT REEF.

SAMPLE
3015

DWT/TON
SILVER [ 
DWT/TON!

A 'FP;;m nr
FINENESS

ELEVATioFn
FEET

1 0 - lb  Dr. W ' 10/74 + #2.' 'H.G. 46.10 4 .8 0 905 -5100

12-16 Dr. V '1056. + 32&'L.O. 7 .40 G. 80 903 -5100

• • 56.20 5.90 905 -5400

H - K  Or. E .1 9 + l v ‘ ’ L. 1. 6 .70 0 .90 882 -5400

• • 32.60 3.40 905 -5700

6-17 Dr. L '0 1042 5 + 9 3 i ’ E.G. j 0 .67 i 0.23 | 703 | -5700 
-----------------
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t a b l e  i v .

SAMPLING SITES, ELEVATIONS A,ID „S3nY RESULTS

VENTERSPOST MAIN REEF
GOLD SILVER APPARENT I ELEVmI iur«

sa îfle DWT/TON FINENESS FEET

1 - 2  Dr-N Good . 1 .76 876 -2200

1 - 2  Dr.N Poor 3.75 0 .5 3 366 -2200

2 - 2N-5 Good 19.06 1.67 919 -2200

2 - 2N-5 Good 13.11 ; 1 .6 891 -2200

1 - 10S-9 Good • 2.62 932 , -3 500

1 - ICS-9  Poor 9.65 1.02 905 i -3 500

2 -  103-12 Poor 0.54 0 .26 675 -3 500

2 -  143-15 Good 7.23 1.31 847 -4300

12 - 14S-15 Poor 0 .29 0 .15 659 -4300

2 -  163-15 Good 4. 7 0 .% 904 -4600

1 - 203-11 Good 3 .7 9 0 .59 865 -5300

1 -  205-11 Poor 4 .2 0.44 903 -5300

" - 1S-15 ooa 11.37 0 .9 923 -5500

2 -  21S-15 Poor 0.57 C. 19 750 -5500

1 -  223- 1 Good ! v '4 0 .2 5 719 -5700

I l -  22E- 1 Poor 1.43 ! 0.3 5 309 -5700
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T n 5 L £ V.

• . , _i! , . ; • '_______  l

LIBaNON MAIN REEF

SaMPLE
...GOLD
DVT/TON

SILVER
DV/T/TCN I

apparent;
FINENESS

EL-V;.i'IOW i 
FEE1 1

1 36.41 3.50 912 ! -3270

2 I 6^.2i 6.10 915 -3270

3 134.3 14.6C 902 -3270

4 1.47 0 .26 850 -3425

5 1.10 0 .29 791 -3425

6 0.55 0 .16 775 ! -3425

10 0.21 0.07 750 ! -4500

11
7 .9 8 0 .94 895 j -4 500

1 12
8. >. 0.73 924 j -4500

7 73.50 5.90 926 ! -4750

8 4 .3 6 0 .4 3 901 ; -4750

9 1 0 .3 ' 1 .1 6 899 : -4750

i 16 8 .7 - 1 .04 l 893 -7155

17 2 . 82 : C.4- 355 -7155

18 4 . 43 0 .7 ; 360 -7155

13 4 .64 0.54 396 -73 50

14 17.96 1.73 912 -73 50

15 3.23 j 0.51 864 -7350







T n 8 1 5  V I I I .

.

1 2  3 4 5

S p e c i f i c  G r a v i t y i . t ) 1.63 1.36 1.49 1.51

M o i s t u r e  % 3.34 4 .00 1.20 0.30 3.70

V o l a t i l e  M a t t e r 16.3. 13.74 21.. 2 15.54 22.65

F i x e d  C arbon  ,j f 1.34 65.34 6 5 .CC 69.16 53.25

• • 3 0 .9C 7 9 .3v 77.30 33.30 71.30

Ash % 1 7 . 5C 11.90 12.53 14.50 21.30

S u l p h u r  fc 4.32 2.50 4.25 2.53 1.04

• • 11710 12700 13400 12910 11230

. . . .
( B • i • * • •

14530 14660 15730 14550 14720

•T Co. L td . B i r d R eef  S e r i e s

2 . V o g e l 3 t r u i s b u l t  G.M... rea= L t d .  -  Maln i,eo:-

• • •

( A n a ly s t s :  M e s o r a . G o l d f l e l d s  o f  S . A . L t d .  s t o r i e s , .
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1 B L E IX.

E l o m v i t  i o n  r ' rc  gucricv p e r  c e r . t .

V.C.h . Main R e e f

].. 0 -  1 . . C.00 1 . 0 6

1 . 2 5  -  1 . 5 0 3 . 6 0 4 . 6 2

l . t  -  1. ' 1 3 . 2 3 1 5 . 2 5

' . 7 f - ■ . 1 3 . .  3 1 3 . 8 2

. 1C 10 3 0 . 5 0

. 1 3 . 9 7 1 7 . 7 2

. .• o - , 5 . 3 # 9 . 2 2

- ■ l .C 1 3.89

-  ■ 2 . 1 5 2 . 1 2

3 . 5  -  3 . 5 0 1 . 0 * 0 . 3 f

3 . 5  -  3 . 75 1 .  3 0 . 0 0

3 . 7 "  -  4 . o.ce 0 . 3 6

U .  -  ‘i • • 5
0.00 0.36

0 . . -  4. 1-
0.00 0.36

> •  4 . ' 0 . 1  ' 0.?6

1 0 1 . O'-



F I G U R E  1.

40

33
A 30

S/ZL DISTRIBUTION OF GOLD 
PARTICLES RECOVERED FROM 
18 SAMPLES OF PULVERISED 

ORE.

500400?00200100

SIZE IN MICRONS

F I  G U  R E  3 .

SIZE DISTRIBUTION OF GOLD 
PARTICLES RECOVERED f r o m  
AN AREA OF COARSE BUCK­

SHOT PYE/TE

T Z T I L T I Z T - M - J o r i o o  W  ’ooo



F I G U R E  3

GRAPH SHOWING GO I DjPVRRHO 7/TF RELATIONSHIP

70
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GRAPH SHCM'NG GOLD /uRAN INI TF RELATIONSHIP
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RAPH SHOWING GOLD lURANlNUE RELATIONSHIPG

VENTERSDORP CONTACT REEF

U  BAN ON.
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0 10



f i g u r e :  t

g r a p h  s h o w in g  r e l a t io n s h ip  be t w e e n  
APPARENT FINENESS OF GOLD AND 

TENOR OF ORE

VENTERSDORP CONTACT REEF 
VENTERSPOST

-f -f f 1 t f
2 0  3 0  4 0  5 0  60 70

GOlD VAlUFS OF ORt DWt \tON-----

F I G U R E , © .

g r a p h  s h o w i n g  r e l a t i o n s h i p  b e t w e e n  
a p p a r e n t  fineness  o f  gold a n d

I/,, n  TERSDORP CON TACT RE EF 
UBA NON

5b ab 7b

GOLD [/a LUES or ORE DWTfTON------
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1000
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700

GRAPH SHOWING RELATIONSHIP BETWEEN 
APPARENT FINENESS OF GOLD AND 

TENOR OF ORE

600
VENTERSDORP CONTACT REEF 
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GRAPH SHOWING RELATIONSHIP BETWEEN
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HIS10GRAM SHOWING SfZt DISTRIBUTION Of- 

URANINlTt PARTICLES RECOVERED FROM 

PULPED ORE
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g r a p h  s h o w in g  relationship

BETWEEN ZIRCON AND URANINITE

3200 -
VL N TERSDORP CON TACT REEF 

VENTERS POST

2 3 0 0

2400 -

2000

7 6 0 0

7 2 0 0

8 0 0

4 0 0

x x

X x  X

0 0  20 0-40 0-60 0-30
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GRAPH SHOWING RELATIONSHIP 
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7IRC0N TYPES - (AFTER DANA 1909)
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(AFTER WYATT 19b 4)
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R E F E R E N C E
yeve'cpment and Stop.ng on Reef 

Development o ff R eef 
Ore Reserve
Sub - outcrops of R eefs  _ _ _ _
D yk es.

\GE!V1S B 0 K^

FO N ^EIN  '■

y t M t R S D I I K P  i l l M t I T

ProS^

G E M S  P O S T  2 0 ©  — I Q

M.ntn1 Ri t̂$ acquired bv 
Vtrte-$ao$t G M Co Ltd

aooroi 'K

GEMSBOK

- FONTEIN

2 9 0  - IQ

PLAN OF THE UNDERGROUND WORKINGS AS AT 30t h  JUNE. 1962
AREA = 3 ,241  7 9 9 6  CLAIMS

S C A L E
G E  M S P O S 1

T R A N S V E R S E  S E C T I O N  

T H R O U G H  N ° I  S H A F T  
LOOKING NORTH

R A N V E A K T E

«C AWTi AND JH||



UITVAL. 2 8 0 - I Q

Area under Prospecting Permit
VP 298

L.IBANON 2 a a - I Q

/  Portion of Prospecting Area, in extentBorehole I8A
67 4198 claims, endorsed for stopmg. /  N°I Vent. Shaft / P I 3 I /  x ^

M X -  1 .2  3 .  \  please Area applied for
5394 130 5 6 dw fon 
5403' 219 '30 3*' h>, 
5417' 3 9* 7 6 <*♦/>
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1 0 . 1 1 , i z £

D O O R N -  

K L O O F
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PLAN OF THE UNDERGROUND WORKINGS A S  AT 3 0 m  JU N E.  1 9 6 2

AREA -  3.644-3479 CLAIMS

S C A L E
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----------------- REFERENCE-
Development & Stopmg on Ventersdorp Contact R eef
Development & Stopmg on Mam R e e f . . . . . . . . . . . . . . . . . . .
Development on Carbon Leader. . . . . . . . . . . . . . . . . . . . . . . . . . .
Development off R e e f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Ore R eserve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Sub-outcrops of R eefs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Dykes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

\ LIBANON 2 8 3 - I Q
Z

\ /
\

\
\

\
\

C.R. MF

1000 2000 3000 4000
594

5000 6000 7000
4"

9000
-4

EN G LISH  FEET

9000
J9 5

<0000

\
\ urvty Drawing Cold F-tids o f  S 6  :na- 'e<

  I



TRANSVERSE SECTION THROUGH N°l SHAFT LOOKING NORTH

X

Ventersdorp Contact Reef Mam Reef Carbon Leader
Faults. Dykes ■ ■ ■ E

N° I Shaft
'W '"',tJ "̂WNvy-- v• ̂ W ////^NW/|im r-r~

<000 FEE]

>cr
<
Q
Z
D0
(D

Z
(T
W
h
I/)
W

f y$:a 
•  *

tooo FEE' 8E10W SURFACE AT N°] SHAFT

D O L O M I T E  S E R I E S

?noo EFF"

X

y ' B L A C K  R E E F  S E R I E !

30C0 FFFTl

.4,

I
N0I Sub-vert Shaft

40CC ffei

V E N T E R S D O R P  L A V A

SOOO FEE'

FT FI

W l T  W A T E R  S R  A M D  S Y S T E M ' • . v -

n
>wHm3)z
OD0cz
>
D

9000 FEE

0  500  1000
1 W "4

2000
 S C A L E
3000

B̂ =  . , :_ ,^= = = = = = a
  E f V O U i S M  F E E T

4000 5000
—4

eoioo
i—

7000
— 4

I oi K e y  P /a n  see  over lea f .

KEY PLAN
showing 

LIBANON G. M. CO. LTD.  
in relation to ne ighbouring  mines.

S c a l e  j  i n c h  =  I m i le . v  DOELVJ 
I HOLDINGS

MM KM M »|{|) 
/HILLSIOF 

noidngs y f
WITFONTF.  IN 2 t 2  to

VtDDFLVl I
H> K DO M  2 7 6  -IO t  Mitidelvle 

' /  Stn
LUIPAARDSVLEl

NAN]
h

SOUTH
HOGS

R I E T F O N T E I N  V 2 5 6  -1C 243 - IQ

PELZVALE 
HO. D Nf.Se l a n d s ^ o n t e i n

V  /
So ^ ST y  VENTEHSPt >S1

C z' / /W leikop S id y , G E M S P O S T

2 9 0  IQ

F< r * r t s X  G E M B O K S F O N T E I N
j X

Reside'it.a

\
2 8 8 - 1 0

VENTERSPOST
PA N V L A KT E4.N I

"txijV
2 8 4  IQ

i - - - - - - - -
du^pyk Stn i

291  - IQB L A A U W B A N K  

2 7 8  IQ , Vt KSTUN XRIA

X

W A T E R P A N  

2 9 2  — IQ
/ I

N O N  /  2 8 3  IQ »
: L -
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