
p y r l t e  end c h a lc o p y r ite . Tha m ineral has a ''c o llo fo n tf ' te x tu re  
( th e  te rm  Im plies a c o l lo id  o r ge l te x tu re )  and occurs as b o try o iria i, 
ren ifo rm  o r  m m i l l a r y  shapes arranged In con cen tric  la y e rs  (see  
P la te  4 8 ) .  P y r i te  #as seen grad ing  in to  ir r e g u la r  a llo trlo m o rp h lc  
ag g reg a tes  o f m e ln ik o v ite -p y r tte . Q uart* p a r t ic l e s  o f te n  form the  
co res  o f  th e  co n c e n tr ic  la y e r s .  A few i s d ia l  crack* were noted but 
c o n c e n tr ic  sp h e ro id a l cracks  are  more coaeon. P y r rh o tiie  rep laces
th e  B e ln ik o v tte -p y r i te  and a rse n o o y rtte  iv  th e  same s e c tio n s  and the  
m e ln ik o v ite -p y r ite  in  tu rn  co rrodus and rep?.aces t.ie a rsen o p y rite  
a g g reg a te s .

M e ln ik o v ite -p y r ite , an unusual m in e ra l, i s  on ly  described  
in  # f9w occu rrences  th roudhout th e  w orld . I t  has been described  by 
5chn*ioerh6nn and Ramdohr (1% 1) and i s  com .idered by th e e  to  h a w  
formed by sup trgene  p ro c e s s e s . Before them however, S m ithezlngale 
(1928) d esc rib ed  c r y s t a l l i n e  agg rega tes  arranged in  c irc u lM  form 
about c e n tre s  o f  qu artz  o r  c h lo r i t e  from th e  George Gold-Copper Mine, 
S te w a r t ,  B r i t i s h  Colum bia.

de V i t l i e r s  (1 9 5 7 ), in  a d d itio n  to  d * scrib in g  m eln ikov ite- 
p y r i t e  in  th a  L ily  Mine a lso  found i t  to  be f a i r l y  common in  th e  
B*rbrook Mine end in  th e  P ig g 's  Peak Mine in  S w aziland.

I t  appears th a t  th e  m ineral i s  r e s t r i c te d  tu  zones o f 
a l t e r a t i o n  and l o c a l i t i e s  where supergene e f f e c ts  h ive  been o p e ra t iv e .

( v i i l )

M agnetite was seldom noted i r  th e  p y r rh o ti te  o res  but 
creu e red  lo c a l ly ,  e s p e c ia l ly  in  some fo lded  zones or, I Level main 
c ro ssc u t d r iv e .  The o re  was s tro n g ly  magnetic rnd ccu rred  in  
sa# s iv e  banded form in  s tro n g ly  fo lded  s h a le s . r  c°ck i s  folded

.  ■ a .   . 4 F- 4VWU, th *  y t  mm m leroK oplc
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Mest p o lish e d  s e c tio n s  examined con tained  a l i t t l e  hem atite . 
I t  was more commonly seen a s so c ia ted  w ith m agnetite and in  oxid ized  
o r e s .  I t  i s  o f te n  c l e a r ly  pseudomorphout a f te r  m agnetite  with 
sometimes th«  e n t i r e  c r y s ta l  being rep laced  w hile in  o th e r  in stances 
i t  i s  v a ly  p a r t ly  a l te r e d  c o n s is tin g  o f  m agnetite  co res enclosed in  
h e m a ti te . th e se  rep lacem ent#  tend  to  suggest th a t much o f th e  
h em a tite  formed from th e  o x id a tio n  o f  m agnetite .

W  Lima n i t ,  and G oath lto

These two fo rruglnou* m in era ls  f req u en tly  occur to g e th e r 
end were la rg e ly  formed In  s i tu  by h y d ra tio n  o f  th e  Iron  ox ides o f 
th e  banded I ro n s tc n e s  tnd  m sg n e tlte -h em etlte  m in e ra ls . The l le o n ite  
I s  la rg e ly  re e p a n s lb le  fo r  th e  v a r ie ty  o f  w lo u r s  renqlng  from ea rth y  
yellow  to  b r ic k - re d  found In the o x id ized  p a r ts  o f  the  m ine. Both 
m in e ra ls  a re  very s o f t  and occur f i l l i n g  f ra c tu re  p lanes and c a v it i e s  
In  th e  o r e  zones. They a lso  occur freq t n tly  In  b recc ia tlo r. 
e e x l t l e e  and e x h i b i t ,  co llo fo rm  banding o r  b o try o ld a l s tru c tu re s  
(see  P l a t e  5 7 ) .

The two m in e ra ls  jc.cur In  amorphous form bi-t a re  re a d i ly  
seen under th e  o re  m icroscope v*ere th e  g o e th ite  may be recognized by 
l t «  dark  gray  c o lo u ra tio n . The llm o n lte , on th e  o th e r  hand, is  
l l ^ i t  g re y  In co lo u r  and under cro ssed  n ice  i s  I s  orange-yellow .

A ll th e  fe rru g in o u s  e l tio ra l a»»s.nblag»s mentioned above, 
* .g .  m m unetlte , h— e t ' t .  end l l s m n l t^ y o e th l te ,  « re  p re w n t 
U ueu /im  i t  th«  * ln *  end e r*  fo r he meet p e r t  o r ig in * ]  p r ^ « v

s e w r ^  by a l a t e r  w in  o f  1 ie o n ite - ^ p d th i te .

< xi)

m m s m
» l* te e ,  p r r t l c l e #  o r  w in e  .
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The g s ld  i t s e l f  re v e a ls  nr» oh rfo u t te x tu re s  but has la rg e ly  
be-tn moulded by i t s  environm ent. In  q u a r tz ,d issem inated  p a r t ic l e s  at 
tim es form s trin y w re  a few microns in  s iz e  and th e  gold frequen tly  
behavee in  a s im i la r  manner to  p y r t^ o t i t e  In  th a t  I t  occurs in t e r -  
s t l t i a l l y  between a ^ A ib o le  la th s  o r  as  replacem ent f i l lJ - ig s  in  quart* 
(see  P la te s  55 and 5 6 ) . There i s  o f te n  no evidence o f  th e  quart* 
being f ra c tu re d  and i t  i s  assumed th a t  th e  gold formed contemporaneously 
w ith t h i s  m in era l le av in g  seme o f  i t  trapped  w ith in  th e  q u art* .

Id io n o rp h ir  c r y s ta l s  o f  a rs e n o p y r ite , frac t;ire d  as a r e s u l t  o f 
s h earin g  a re  re p la c e d  by gold and c a v i t i e s  l e f t  in  th e  former a re  o f te n  
f i l l e d  by th e  l a t t e r  m in e ra l. Under hlgft powered m a gn ifica tion  minute 
gold p a r t i c l e s  were seen  to  be trap p ed  w ith in  th e  a rs e n e p y rl te -  
^ttdmundite c r y s ta l s  from th e  w inzes below 2 L evel. T h is m ineral* pink 
in  c o lo u r ,  has been m entioned e a r l i e r .  There is  so much gold p resen t 
w ith in  th e  s u lp h id e , how ever, t h a t  th e  r e f l e c t i v i t y  has been enhanced, 
p o ss ib ly  e x p la in in g  a lso  th e  co lou r d iffe re n c e  between i t  anu arseno- 
p y r i t e .  Numerous t e s t#  were perform ed on th i s  m ineral th a t  gave #n 
in d ic a t io n  o f  t i e  p resen ce  o f  antim ony. The m ineral was a lso  found 
to  be v e ry  b r l t t l s  and gave e V ickers hardness o f  approxim ately 800 
( i , e .  co n s .d e ra b iy  s o f te r  th a n  pure a rs e n o p y r ite ) .  The abundance 
of go ld  a lso  r» doubt was re sp o n s ib le  fo r  th e  lower value o b ta in ed , 
a lthough g re a t c a re  was taken  to  avoid th a  minute p a r t i c l e s  «*en the  
t e s t s  w ere made.

Much o f  th e  gold  I s  co nside red  by th e  w r i te r  to  be o f 
i*»ergene o r  secondary o r ig in  e s p e c ia l ly  in  th e  o x id ized  genes o f  the  
l i n e .  T iS d e p o s lt io n a l sequence ap p a re n tly  o v e r la p s , J*®* JJ°ld  
formed s im u ltan eo u sly  w ith  th e  su lp h id e s  and was trapped  w ith in  th e  
l i t * e r ,  w h ile  o th e r  gold  occu rred  l a t e r  in  th e  sequence and r e w rs e s  
the p ro c e s s e s . Id io so rp h ic  a rs e n c p y r l ts  was seen e n t i r e ly  
surrounded by go ld  (s e e  P la te  53 ).

Tkl, I f r  fid  m piebiWy __

M o w .

( c )  e«iw»« o f  th«
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The charvielways and b re c c ia te d  zones thus provided a more 
favourab le  passeg*/ th ro v ^ i ^ . ic h  la rg e r  volumes of go ld -bearing  
s o lu tio n s  could p a s s . Advantage was taken  o f the g re a te r  perm eab ility  
affo rded  by th e  b re c c ia s  anu slthou#* th e  gold elsew here In th e  mine 
was in tro d u ced  so re  or le s s  rcntefrporaneously, th a t d eposited  in  the 
shoots cou ld  have con tinued  fo r  longer p e r io d s . P o ss ib le  supergene 
gold s o lu t io n s  produced a H e r  o x id a tio n  and w a th v rin g  01 th e  su lp h id e s , 
f a ' i u r e d  th e  b re c c ia  channels  th a t  probably remained open before  being 
cemented c lo sed  by muds, q u artz  and ca rbona te  w in s .  A fte r  ox id a tio n  
near th e  su rface  th e  gold from th e  upper reaches o f  the d ep o s it was 
probably taken  l .i to  so lu tio n  and re p re c ip i ta te d  contemporaneously with 
the b re c c ia  m a te r ia l .

The su rface  w orkings c o n s is t  o f  broad open q u a rr ie s  on the 
dewneiope side  o f  •  h i l l .  The ooencast workings g ive way with depth 
to na r ro *#* r e e f s .  The mhoot lo o ,  n a r ro w  and pinch## o u t w ith dep th . 
W n e t in g  from th e  w r th e r n  IL e lt o f  U *  body tosmrd# th e  ao u th eaa t,
1# #n Intern## e y s te *  o f  f l a t l y  d ipp ing  f r a c tu r e s .  I t  i s  almoat 
e#rtm in th # t  th### f r a c tu r e s  provide^ s u i ta b le  ohmnnela fo r  movement 
o f  a u r i f e ro u s  s o lu tio n s  to  lower leva is  and te  th e  b r e e d  ated zones. 
In v a riab ly  I t  i s  found th a t  enrichm ent occurs tfie re  a f r a c tu re  plane 
in t e r s e c ts  a v e r t i c a l  shear zone o r  r e e f .  Gold co n c en tra tio n  
d iB in lsb es  asmy from th e  In te r s e c t in g  p la n e s . Roper (1*3* ’> - n 
exam ination o f  numerous sm all ml nos in  th e  B arberton  D i s t r i c t  found 
e s s e n t ia l ly  th e  same fe a tu re s  ** mentioned above, so thav th i s  
£X#e*s# o f  enrichm ent may have been o p e ra t iv e  to  a g re a te r  ex ten t 
than i t  f i r s t  s ig h t  be im agined.

(d )  f a c t o r s  r a s a ib lv  Favouring  SuaerM H i E fg ishM fit

The bulk  accum ulation o f gold  w ith in  the  sh v o t, *r.: u> 
le a se r e x te n t ,  in  c e r t a in  o f  the  r e e f s  end s h e a r j o n e s .  Immediately

was cori .-d e red .
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Four sp o t samples o f  su lph ide o re  wers ###ay*d from the  follow ing 
l o e a l i t i ^ e i -

( i )  Mein Reef Zone on 2 L e w i.
( i i )  W inres below 2 L evel.

( l i i )  Ore o cc u rrin g  between th e  w irre s  and t s e Main Reef 
(2  L evel}

( iv )  /O F t ,  Level (w es te rn  fa c e ) .

These s ta p le s  were aiw lyee^ by !lew no n so rt Mine and gave 
th f  fo llo w in g  • r r e t l c  r e s u l t s i -

( ! )  3 9 . i  dw ts. (11 ) C^3 dw ts.
( l i i )  N il ( iv )  1.35 dw ts.

I t  cer< be seen  t n s t  th e  Main Reef f ’arnishw ! th e  h 'g ,  tv  goH  value . 
This f a c t  i s  regarded  a s  c io n i f le a n t  fo r  i t  i s  con i'.Jered  probable th a t  
•  la rg e  p ro p o rtio n  o f  th e  gold  a in e r a l i 's M o n  found slsenA ere in  th e  
witm had i t s  o r ig in s  in  th e  Main Reef Zone.

The o x id ise d  s e c t io n s  o f  th e  r : ie  e o n t* ''  ti -  b»;l> o f  th e  
e e r i ly  r e r u w r a b le  gold  and th e  r e p l a c e s  it le x tir .s^  ) - \e  go .^ I i
p o lish e d  se c t io n s  s tu d ie d  from m*. s t  p a r ts  o f th# r h  -ed a 1 te
In 'a ro d u c tle r  fo r  much o f  t i l ls  m ets1.

With th e  aim o f  f in d in g  a d d itio n a l evlde.ice In support oi 
Is a  Idea  o f  secondary en richm en t, sampHs o f panned cc n c a n tra te s  
mare o b ta in ed  from four le v e ls  in  th e  L ily  Hi/v>. P iese  concen-'rates 
sere v o U ^ c ted  o ver a p e rio d  o f  s ix  w eekr. TK  ̂ samples co n s is ted  o f 
4 # ily  p srv iing . o f  o re  froN working ends s tupes  on each le v e l .  The 
f a c t t h a t  th e  pannings were o b ta in ed  from severe! l o c a l i t i e s  on eavn 
le v a l makes th e  f in a l  c o n c e n tra te  re p re s e n ta tiv e  o f  th e  depth zone 
below s u rfM # ,

The sam pler *.»re analysed  Ly Ciold F l t ld a  L m bnratorles,

1 md 2 la v a ls  and th# fo u rth  scmpla was obtained from 
ro lph td#  ore® in  th e  s in e  below 2 le v e l .



Samole LfY*l Datura
pJ,@ns

&A6

i . l.'O fe e t -00 fc s t 0.3C
2 . 1 W v rl 130 fee t 200 fee t 91.13 8.85
3. l i  r* ve l 160 fe e t 340 fee t 90.2# 9.72

2 Level 230 fe e t 420 fe e t 89.04 10.96

The mine I s  s i  uateC on th e  slope o f  a h i 1. Is id® w ith a. gradi-T 
o f  aw ro x iraa te ly  one In  fo u r . The upper lim it o f  the su lphide tone 
roughly  fo llo w s  the su rface  con tour b u t occu rs a t an e le v a tio n  approx­
im ate ly  200 f e e t  below s u rfa c e .

From th e  t a b le  abo/e two g rap h s , one showing depth o f sample 
eg&lnet p e rce n tag e  o f  o o ld , th e  o th e r  showing depth ag a in s t percentage 
o f  s l J v e r ,  were drawn («ve F ig s .  24 and 2 5 ) . Also in d ica ted  a re  the  
r e l a t i v e  p o s i t io n s  c f  th e  o x id e , t r a n s i t io n a l  a id  su lp h id e  to n e s .

As can be seen  th e  gold  from the  upper l i v e ls  posse sses  a 
g re a te r  f in e n e s s .  As one approaches th e  su lph ide o re  v is ib le  gold 
d isap p e a rs  and the  s i lv e r  co n ten t in c re a s e s . The f a te  o f  th e  s i lv e r  
In  th e  upper le v e ls  i s  not known. I t  was p o sn ib ly  d issem inated  over 
too  la rg e  a v e r t i c a l  o r  h o r iz o n ta l range to  b '  oUeerved.

Under normal c ircu ras tancss  i t  h as  been found by sev era l 
in v e s t ig a to r s ,  awngmt them F is h e r  (1 9 4 ^ ), th a t  gold fineness  o r p u rity  
In c rea se s  w ith  d ep th , In d ic a tin g  th a t  a t  ilg h e r  tem pera tu res gold is  
p r e c ip i t a te d  befo re  s i l v e r .  In o th e r  w o ris , norma, ly  one should 
eim ect to  f in d  g re a te r  pe rcen tag es  o f  s i lv e r  n ea re r th e  su r fa c e . The 
g o ld -e i lv * r  r e la t io n s h ip  in  Oie L ily  MJne i s ,  th e r e fo r e , in  d ir e c t  
e e n tr a s t  to  th e  f in d in g s  mentioned above. In su ff ic ie n t  development 
in  su lp h id e  o re  a t  th e  mine p rev en ts  th e  w r ite r  commenting on find ings 
s im ila r  to  th o se  m entioned by B ales (1961). He showed th a t  In
some S o u th ern  Rhodesian m ines, go ld  w ith d ec reasing  fin e n ess  in d ica ted

■ ■ S i i r
l e w i s  wss s i n i l a r l y  e n r ich ed .
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The gold  regarded a# secondary . Is  purer and more e a s ily  
freed  a s  w ell as being co a rse r  in  te x tu r e .  I t  i s  mostly recovered by
am algam ation. The prim ary gold i s  sm a lle r , le ss  e a s i ly  freed  by 
g rin d in g  and m illin g  and i s  ■mostly recovered  by cy a n id a tio n .

Mo reco rd  r  e x i s t  a t  th e  Li ly Mine as to  th e  f ineness  of 
mmljRT?t#d gold opp sed to  o o ld  re^ w ere d  from th e  cyanide p rocess .
I t  hm* been n o te d , how ever, th a t  tne  amalgar,«ited m a te ria l always gave 
e g r e a t e r  pe rcen taya  gold  reco v e ry . In th i s  re s p e c t ta e n ,  a 
# l» i i .a r i ty  e x i s t s  w ith th i s  and Mar,keys (1944) o b serva tions  In 
Tanganyika and N ig e r ia . He examined 4C mine* and found th a t  in  a l l  
cGjee go ld  recovered  by araaigaiwitiort was o f a g re a te r  f inane*# than 
th s t  wen hy c y a n id a tio n . He concluded th a t  th:: d ivergences in  the  
K u /h g  r a t i o  o f th e  co a rse  o r amalgamated f ra c t io n  and the f in e  or 
cyanided f r a c t io n  was p ro p o rtio n a l to  the  secondary enrichm ent, with 
the g e ld  formed by th i s  process having le s s  s i lv e r  than  the  primary 
gold c f  th e  same ore body.

Numerous papers have been w r itte n  d iscu ss in g  th e  processes 
b t h  n h y i i w l  »nd c h w lc .1  n K .» w ry  to  p roduc. MvindWY w W i w n t  
, f  I t  ih o u ld  b .  th « t  nAw t . l k ln *  ito u t
IM M M M  g o ld , I t ;  mcml. «nU I n t m l t y  ihmuld r o t  b . « lth
th a t a* lU lph id . MOmndTy o i  mup'.rg.n* M rlch ln g  p r o t . i . . . .  W l"  
1« iMtmhly .  . t r n b l .  m lM r.1  bu t th l«  d o . i  not p ro h ib i t  iom. monition 
t»k lng  p l w .

K iM k op f (1951) working on th . w lu b l l l t y

l I S s 5 S r 7 S I t ^ „
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The p r e c ip i t a t io n  o f gold from a s o lu tio n  does not p resen t 
th e  seme problem and a l l  th a t  i s  necessary is  a f a l l  of tem perature or 
p r e s s u r e .  Mr. mention i s  made, however, as to  Whether th e se  param eters 
• r e  s ig n i f i c a n t  In  supergene p rocessus o f sim ple ground water c i r c u la ­
t i o n  and w ea th e rin g , but i t  is  s ta te d  th a t gold may appear as a so! 
r a t h e r  th a n  a p r e c ip i t a te  and ! n th i s  f3 .a  c a r  remain tn sv tp e n s ir-  
down t r  low te m p e ra tu re s . f- .th-.-ur’ 4r ' 1: . n » . t c  : t'm  ' >:*
o f  supergene p ro c e sse s  o f  jn r lc  ,meiic '-s  doc^ nu- . , .he
p o s s i b i l i t y  th a t  a l t e r n a t iv e  mechanisms could hav-g beer. Involved, The 
rem oval in  s o lu tio n  o f  some o f  th e  o th e r  c o n s ti tu e n ts  o f the p ii-A ry  
o re  such as  i r o n ,  s u lp h u r , a r s e n ic , copper, e t c . m i .Id decrease the 
w w t# t o f  what rem ained, the reby  r e l a t i v e ly  enhancing th e  weight of 
th e  gold by th e  p ro cess  known as  re s id u a l enrichm ent. This p rocess , 
a id ed  by downward descending m eteoric  w aters could have played some 
p a r t  in  c o n c e n tra tin g  th e  g o ld . I n i t i a l  hydrotherm al s o lu tio n s  must 
have been o p e ra t iv e  in  th e  f i l l i n g  o f  shear zones and b recc ia  c a v itie s  
b u t a t te n t io n  h s t  been d iv e r te d  from th a t  l<ne o f  thought expressly  
in  o rd e r  to  b r in g  to  th e  a t te n t io n  th e  idea o f  supergene enrichment of 
g o ld . T h is  idea  has  in  th e  p a s t g e n e ra lly  been regarded w ith such 
sc e p tic ism  th a t  i t  i s  never adequately  considered  when d esc rib in g  
d e p o s it s  o f  t h i s  ty p e .  The w r ite r  found a com plete inadequacy o f 
l i t e r a t u r e  p e r ta in in g  to  th e  chem istry  o f gold In genera l and i t s  
s o lu t io n  and p r e c ip i t a t io n  i t  p a r t i c u l a r .

( f )  . . . n . w H t v  .  s i . i t . b i .  L m lm im n t
In t h .  L ily  Mine

H w ing th .  t h K r . t l c .1  w  ".11  »» .x p « lm .n t .l  b e . : * ? *

m m M m m
p p i t . ,  p y r l t .  .nd c h .lc o p y r lt . .

.  TO * K /l '  F fO , * 

th .  r .K l lo n  lurth .T  « ,  f .r r l c  .u lp h .t .  h y d r . l l : . .  t .  , « r l c



C h lo r in e , according to  Enmons (1917 ), althoa<^i e s s e n t ia l  for 
r e a c t io n  and s o lu t io n  to take p la c e , need only  be p re sen t in  small 
am ounts. He mentions th a t  s u f f ic ie n t  ch lo r in e  1# u su a lly  a v a ilab le  
in  n a tu ra l  w a te rs  and in  s a l t s  in  rock s t r a t a .

.h e  banded l"^ n sto i -s and sha le s  o f  the  Lower F ig - tre e  S e r ie s  
c o n ta in s  so.1# var^a-s-* ' ' te e  TiK« n i  e a r l i e r )  th a t  would a id  the  
p ro d u c tio n  . f  " n a s c e V  ch lo r in e  ix essa ry  fo r e f f e c t iv e  so lu tio n  o # 
g o ld . The su lp h id e  i^zal#  could supply an ac id  environm ent. The 
weathered p y r r h o tu *  w u ld  probably  produce d i lu te  su lphuric  acid 
and f e r r i c  iro n  Fa'**% as w ell as minor amounts o f  cooper Cu**, 
would become a v a lla b u  as e f f e c t iv e  o x id is in g  agen ts . The gold thus 
taken in to  s o lu tio n  woul^ probably  be p re c ip i ta te d  by re a c tio n  o f  the 
s o lu t io n  w ith  su lp h id e s  o r  p a r t  ’ a l ly  a l te re d  su lp h id ic  m a te r ia l inhere 
too l i t t l e  MnOg was p re se n t to  n e u tra l iz e  the  e f f e c ts  of th e  p re c ip i­
t a t i n g  a g e n ts , f e r r i c  su lp h a te  aid  p y r i t e .  The ox id ized  zone 
p o sse sse s  th e  r ic h  gold  y e t th e re  are no su lph ides p re sen t today .

Cg) w a ll I t e a tA U m U g f l

M in e ra liz in g  so - t l o n s ,  pass in g  thrcu^x f ra c tu re s  in  the  
a in e ,  have si^seriis^osed i  ^ tm m o rr^ lc  e f f e c t  on th e  country rock .
This aetamorphism i i  not always c le a r ly  apparent e sp e ~ ia lly  in  the 
o x id ized  to n e . There i s  no sharp w all rock a l te r a t io n  ad jacen t to 
q u a r t!  f i l l e d  v e in s  and m inera lized  zones* in s te ad  th e  e f f e c ts  are  
d issem ina ted  f a i r l y  evenly through zones m easurable in  f e e t .  As has 
been shown e a r l i e r  th e  m in e ra l iz a t io n  has r e s u lte d  In Im pregnations 
in to  sh eer and b re c c ia  zones. In  th e  o x id ized  zones o f  th e  dep o sit 
th e re  I s  no very  marked d if fe re n c e  between the  rocks w ith in  and 
o u ts id e  th e  l im i t s  o f  th e  econom ically  valuable zones Even .n  th e

In neerby  * . «  p la n e s . 

p T w c tlc .l ly  a l l  t h .  ro ck s .

: £ L- E E B " a e E '



Wine -  be*ng most in te n s e ly  developed in  the  70 Foot Level o re# . The 
m in era l de-'rees^m in  q u a n tity  away from th e  sloped out sec tions  but I t  
cou ld  not M  determ ined how ex ten s iv e  was it 's  la te r a l  development. The 
to u rm a iin e  w*e no doubt in troduced  to g e th e r  w ith the  quartz  as  thy  two 
m in e ra ls  a re  t f t e n  found to g e th e r  both in  the  mine and in  th e  rocks 
su rround ing  th e  m ine.

V i' g «r»q»m»tle S ta m n c .  o f  W r-r» m » tlO D

As th e  L ily  o re s  occur in  banded Ironstones  and ferruginous 
i h s l - s  o f  th e  Lower f i g - t r e e  S e r ie s  i t  *es though t necesssry  to  sub­
d iv id e  th e  p a ra g e n e tie  sequence In to  ( i )  Prim ary o res  and ( i i )  
Secondary o re * .

( i )  Primary Or*

These m in e ra ls  c o s ^ r ise  th e  o r ly in a l  c o n s ti tu e n ts  o f  the 
tended  iro n s to n e  h o riz o n . T h is prim ary s u i te  c o n s is ts  o f  m agnetite , 
h e m a tite  and l i m n l t e .  These m in era ls  are  now la rg e ly  a l te re d  to  
l l e o n l t e  end g o e th l te .  Chemical r e a c tio n  w ith  l a t e r  su lp h u re tted  
s o lu tio n s  cou ld  have c o n tr ib u ts d  to  o r c o n tro lle d  th.* form ation  and 
p r e c ip i t a t io n  o f  th e  secondary o r e s .

(11 ) Secondary Ore

The n sm e l w q w n ce o f  d ep osition  corresponds with a 
e ro a re s a lv e  d ec re a se  in  te m p era tu re , s o lu b i l i ty  and h ard n ess .
Edwards (1954) has drawn n> a generalized p arag en e tie  sequence 
bem ing th e se  f a c to r s  in  wind.

Th# fo llow ir .; aehssw o '  eyent# i»  b a w l on
mow "TteTt kiA h as .m g a ly  bam < 'taiwlned W 

W c w e o p lc  —amlnation.

M *p *tit*  and Taenop-.Tro ware i.Ttioduc«d at ar

m a m
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e f f e c t s  o f  a l t e r a t i o n  would» th e r e f o r e , be c la s se d  as a supergene 
m ineral (Schn*lderh8hn and Raedt-hr, 1931)

A second age o f  gold i s env isaged . T h is gold was p rec ip i ta te d  
p r io r  to  and tC 'seth r  w ith secoi.Jary q u r r t t  in  veins and b recc ia  c a v i t i e s . 
A lthou^ l m gold was i*en io ie th e .' -fith  p y r r h o t i t e , i t  n ev e rth e le ss  does 
0&c\iJ H th  v.hk t m ire---, a# assary - ino has 1 - 'ic a te d . The gold 
d * p o s it* ' In h y p c y ,  fcim t;-%»Lher w -a. - s is  s.^.‘. •* ai«iei<'oy-it^
sn> py . i ‘ ‘ was pr? b- l ib e ra te d  1,, ww „} tmr*/ ,$nd ox id ’ t  in # # .
Th« gold  su tse q 'je n tly  ta k  .. in to  th e  s o lu t i r , :  was re p r e c ip i tn te i  a# 
supergene gald# O ther supergene m in era ls  produced by th e  chemical 
w eathering  e f  th e  rocks  inc lude  th e  g o e t h i te 'l i a o n i t e  a s s o c ia tio n .
These w ere formed over q u ite  an ex ten s iv e  range o f  t i a #  r ig h t  op to  th e  
p re s e n t end were p robab ly  d eriv ed  from th e  a l t e r a t io n  o f  th e  Iron  
m iner# Is  In  th e  banded iro n s to n e s  a s  w ell as some p y r r h o ti te .

The on ly  n o n -m e ta lllc  m ineral c io se ly  a s so c ia ted  w ith th e  ore# 
i#  q u a r t ! ,  T h is  m inera l to o ,  has a complex h i s to r y .  I t  was ev id en tly
in tro d u ced  a t  ve ry  e a r l i e r  s tages  and aga in  l a t e r  to g e th e r  w ith  super­
vene m in e ra ls . On th e  p arag e n e tie  cm a r t  (F ig . 26) i t  c a r  on ly  be 
# p l c t e d  as  hav ing  been d ep o s ited  over a g re a t tim e ran g e . The 
f t e ln i t o v i te - p y r i t e , although a s u p e r * *  m in e ra l, must have formed in  
•  red u c in g  environm ent. O xid iz ing  c o rd l t io n s  l a t e r  took over and 
I to w m tte -g o e th ite  was tb le  to  for®.

B earing  in  mind th e  v a rio u s  m in e ra l iz a t io n  ty p es  mentioned by 
G r lb n lt f  ( 1 * 1 )  e a r l i e r  in  t h i s  c h a p te r , i t  was found very  d i f f i c u l t  to  
i tS s t i l s t e  any one p a i t i c u l a r  ty p e  o r  ca teg o ry  in to  i* ic h  tiie  L ily  mm  
* t3 * +  f a l l .  F e a t wares p e r ta in in g  to  a l l  h i s  su b -d iv is io n s  are  equa lly  
s e l l  re p re s e n te d .

I f  i t  i s  accep ted  th a t  the Ma*n Reef Zone o f  b re c c ia tio n  
re p re s e n ts  a p la n e  o f  weakness o r  a f a u l t  th e n  th e  f i r s t  ty p e , 
##p*##ented by su lph ide  and gangue rep lacem ent In  a fa u l te d  e r  
IWKMtlated co n e , w i l l  h o ld .

The p r in c ip a l  source  o f  free geld in  th*  L ily tM n e  has been 
le rg e ly  con fined  to  q u a r ts  w in s  ( G r ib n l t i 's  leeer^i ty p e ) .

d l s tu r  Wince.
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Af m enopyrite

Gold

P y rite

Pyrrhotite

U halcopyrlte

Limonite -goeth lte

Q u a rtz

% . # »  : C h«1  D .p lc tin g  IM
in  th* Lily Min*
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th e  e x is t in g  m a te r ia l.
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C H A P T E R  4

S i a m  Aji

Th# b##cr=rnt "gon
- 3.'v r-w' , 'a  Hite? 
N 1 s p ru i t  k ig m a titd .

e re  la id  th e  Archaean volcanic 
«*>*♦ p ^ r o '  g ra n i te s  . j  ,jnei

The je o sy n c lin a l cyc le  began w ith the  d e p o s itio n  o f  th e  lavas 
and sedim ents o f  th e  Onverwacht S e r ie s .  These rocks have undergone 
c o n s i^ r a b l e  charge s in ce  they were f i r s t  la id  down and a re  seen in  the 
f i e ld  today as dark  co n tac t am phibo lites o r q u a r tz -hornblende s c h is ts ,  
g reen  r .p h lb s ie  s c h is ts  c o n s is tin g  in  the  main o f Lrem olite and 
s c tin o li* .e  s c h is ts  end t  a le  -c  a rb o n a te -q u a rti-c h  lo r  i t  e s c h i s t s .  These 
b a s ic  v a r i e t i e s  a re  accompanied by tones o f  ac id  rocks probably 
a l t e r e d  from ac id  lav as  and q u a r t t  po rphy rie s  o r even o rth o q u a rtz i t e # , 
The a l t e r a t i o n  was assist® '-' >/ in te n se  shearing  r e s u l t in g  in  these  
rocks being  transfo rm ed  i t ,  q u e r tz - e e r ie i t#  s c h i s t s , m ylonites and 
even c h e r ty  h o riz o n * .

Subseqverv 1 th e  Onverwacht d e p o s itio n  i^ j l i f t  i s  th o u ^ t  
t'- have taken  p lf  <. th  th e  r e s u l t  th a t  th e  F ig - tr e e  S e r ie s ,  
c o n s is t in g  o f  an a r g i l ! a : ecus s u ccess io n , was not developed w ith in  the  
L ily  Sync) in# excep t foi a minor amount tow ards th e  New C onsort Gold 
Mine. The F ig - t r e e  w h e n c e ,  e s s e n t ia l ly  a fly sch  type o f  d e p o s it ,
W SS la id  down In th# de#p#r portions o f  +h# gaosynclin# lw # d ls t# ly  
south  o f  th e  area.

S ubsidence i s  envisaged a t  th i s  s tage  and the whole area was 
t ra n sg re s s e d  by th e  arenaceous o r m olasse successions o f the Moodies 
S ystem . Due to  th e  shallow  na tu re  o f  th e  d ep osition s! environment 
w ith in  th e  #i#a o f  th e  L ily  S y n c lin e , only the lower members o f the  
Hoodies System a re  p resen t. These co n s is t  o f  a r e s t r i c te d  but w ell 
developed b ssa l conglom erate and lower q u a r t* ite  h orizon.

A period o f  orogeny, no doubt asso c ia ted  w ith the geo- 
syncllnm l sequence o f  #v#nt#. took p lsc#  in  # sari## o f  ^
p ^ w , .  At f lT » t t h m  d .v .lo p * l .  c f  w jc r  h i d . ,
t T K . .  o f  * l c h  tr.ndM l IP m  .p p r o x W a . d l lM t l .n .
Th. fo ld in g  m * M ^ o n . ib l .  for th ,  form A kn o f  th . w jo r



ap p e ars  to  have p rovided th e  -weak zone# in to  which basic bodies were 
in t ru d e d .

The L ily  F a u l t , o cc u rrin g  between two sync lin e s  in  much the 
same manner as s e v e ra l o th e r  major f a u l ts  such as the  Bar brook and 
Sheba F a u l t s ,  i s  conside red  to  have frrmed during  the i n i t i a l  orrnen ic 
p h a se .

CompTW$#l n -„;u, wit:, st .a* n being d ire c ted
from th e  N.N.N. and S .5 .5 .  The fo ld in g  became ro re  in ten se  and a
s la ty  c leavage was pro<^' . - •* c — s* -cu t --  - : t f-r-rM  fo ld s . 
F u rtl'ie r ev idence o f  th e  in ten se  f la t te n in g  th a t  occurred  during  th i s  
tim e  can be seen in  th e  deformed conglom erate pebbles found In  several 
l o c a l i t i e s  along th e  Kaap R iver V a lley . Numerous rock fa b ric s  were 
s is o  i n i t i a t e d  a t  t h i s  tim e and inc luded l ln e e t io n s ,  f o l i a t i o n  and 
s c h i s t o s i t y .  The N e lsp ru it G ran ite  . . i t r J s ic n  took p lace  and was 
r s s p o n s lb l s  fo r  many change# in  th e  rock ty .-es bordering  on the  g ran ite  
b e l t .

The no s t marked change involved th e  production  o f a contact 
met amorphic au reo le  t h s t  extended fo r a com paratively  sh o rt d is ta n ce  
in to  th e  sed im entary  and vo lcan ic  successions to  th e  sou th . Three 
s e p a ra te  fa c ie s  o f  contact metamorphism could be d is tin g u ish e d  *n the  
a re a  examined. That c lo s e s t  to  th e  g ra n i te s  was c l a s s i f ie d  as th e  
h o rn b le n d e -h o rn fe l s  f a c ie s .  Miners's ranging from s i l l im a n lte  to  
g a r n e t s  and hornblende were inc luded in  t h i s  zone.

Hornblende s c h is ts  gave way with incresalng d istance f%*m
th e  c o n ta c t ,  to  s zone o f  t r e ie o l i t e - e c t in o i i t e  s c h is ts  th a t  were

by t h .  * # * . o f  M tw o r p h l*  «  w ith in  0 m il. o f  th . w h tK t  h . l t .

# # # # # :
c h e r ts .



time were th e  hydrotherm al m in e ra liz in g  s o lu tio n s . The major fa u l t  
p la n e s  In  th e  Mountain Land are considered  to  have provided s su ita b le  
means o f  egress fo r the  escaping o re -b ea rin g  f lu id s .

The next Im ocrtant defo im ational event occur In thd 
B e rb e rto r  Mountain U»^d r ; :ne g re s t  in f l e c ^ o n  ' the rurfka and 
U lundi Syne l in ts *  At ti, -a m  tim e i t  i s  thought th a t *ns L ily  

' i n s  w«$ involved »n a s d ng  from n o rth e as t-so '.* !-.»*r*! ‘ c an

A f in a l  s tag e  the  d efo rm atlcnai h is to ry  in v o iv e j fu rth e r 
s t r e s s  d i r e c t t  In a v e r t i c a l  o r  near v e r t ic a l  d ir e c t io n  and was 
r e s p o n s ib le  fo r  th e  i,n o rin tin g  o f  m ix-r c re n u la tic n  and con jugate fo ld s 
ave r a wide a re a . Each su ccess iv e  event e ith er  rejuvenated  e a r l ie r  
*t% . * i f  *  ̂ I n s t r tw n tu .  : tN f lr  a b l i t^ i  M .i.

I t  i s  l ik e ly  th a t  th e  oro genic eye I f  was a continue ua ctr and 
t h a t  eer-h d ia s t ro p h ic  event can  be re la ted  to  th e  upckxalng of the 
g r a n ite s . The su b d iv is io n  in to  phases merely enphau iies the  r a in  
e v e n ts  th a t  took p la c e  and r e l a te s  them chronologic a l ly  to  one ano ther.

The economic geology o f th e  area c e n tre s  mainly aaxsund the 
o ccu rren ce  o f  g ) ld .  Two smeU m ines, v iz .  th e  L ily  and R ose 's  Fortune 
M ines, have u n t i l  mid-1963 been in  p ro d u c tio n . A part from severa l 
« * — t i o w l  f il 'd , , f  gold  p e t k t , ,  tn ,  w lw , ,  h M  hwn too

eo n tln w d  m ining. Work h . .  bwn c « r l« d  out w l . l y  in  th .  
m tldU ed  s e c t io n s  o f  th e  mine w ith the r e s u l t  th a t  very l i t t * e  is  
Imoim abou t th e  su lph ide  o res.

Th* U ly  M ,*  occu r , I" b w h d  I r c .w tc n .,,  c h ,r t , ,  grmywckw,

:::
%#n» of th# Sh«b« v«n#y.

* « * f ,  o f M in  quart* f i l l  " i * .  In t h .  « tw p ly  dipping
th in ly  b,d#«il « t r , t . .

s t i a t a .

= S l i i E p s ™
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The p lu r^ e  o f  the  fo ld s  and the plunge o f  th e  ore shoot are 
roughly  c o in c id e n t . The m in e ra liz a tio n  is  considered  to  have been 
In troduced  gome tim e during  th e  second phase of reg io n a l deform ation -  
though p robab ly  at a l a t e  s ta g e .

The main m in e ra liz in g  so lu tio n s  are considered  a* hav.ng been 
in tro d u ced  a long th e  L ily  F a u lt o r  Main Reef b recc ia  tone .

The Main Reef Zone has provided th e  most c o n s is te n t v a lu ta  in 
the  m tne. The zone i s  p a r t ly  b re c c ia te d  and abu ts  up aga in st a footw all 
o f t a lc o s e  s c h i s t s .  The Main Q uarry was developed on th e  Main Reef and 
on ly  o x id i te d  o re  was e x t ra c te d .

Two se a o f  f r a c tu re s  e x i s t  in  th e  mine. Tha s tro n g e s t se t is  
•  v e r t i c a l  f r a c tu r e  system  w ith  a weaker se t o f  c r o s s c u tt in g - f la t  
f r a c t u r e s .  The s tro n g e s t r e e f  development occurs in  the  v e r t ic a l  shear 
fr—tu M . that = *  wn«ldw»d h w  dvrlng th , wwnd p h w  »f
regloneX d . f o r * t lo n .

Th* formKlmn o f  t h .  p ip « -U k , o r .  * o o t  W iiA  WM
h » lil* d  Into »  0Y=0 ld  «h*p* %, th o u ^ t to  h*v* d .v ..?p W  b,
ox sh ear m vm m n t  synchronous to  th e  dev .lopm .nt o f th e  v e r t ic a l  
f r e c t u r , , .

T h , l* * e * l« « d  M W * both In th*  ** ln  R w f ,nd  In t h .  or*
W M t = *  th ow ^it t*  h w *  p ro v id e : ,u ltW ):*  c n M n .l« * y , h r  *T*-h*«rlng 
*»1*M*#* » f  l» th  h y p o g m  Md w p*r«*n* o r ig in .

Th* n * [  fT K tw r., provided w ltW bl, chMWl—y, ^

tiie  g o ld .

W im lw pyrlt*, p v r it*  *md w ln lk o Y ite -p y T lt ..

Th* go ld  1 , p rlm m llY  ^ t h  2 ^ "  ^
* t h  mrwnoMTlt* « #  to  ,  ! * * «  ^  p y n iM tlt . .
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o f  g o ld  were noted below th i s  p o in t a lth o u ^ i su lph iu - m in e ra liza tio n  
was p re s e n t .

C o n ce n tra te s  o f  pannl-g*  from the  workings on d i f f e re n t  le v e ls  
w ere assayed and th e  r e s u l t s  in d ica ted  th a t  th e  gold from th e  upper 
l e v e ls  possessed  a g re a te r  fin en ess  th a n  th a t  occu rring  a t  dep th . There 
I s  e co rrespond ing  in c re a se  in  th e  p ro p o rtio n  o f s i lv e r  in  the  lower 
l e v e l s .  These f a c t s  suggest th a t  gold  from th e  ox id ized  reg ions has 
been en rich ed  by th e  leach in g  from i t  o f  s i lv e r .

The c o a rse  gold  i s  u su a lly  recovered  in  th e  m ill by amalga­
m ation  w h ile  th e  f in e  gold i s  recovered  by c y m id a t io n . The amalga­
mated m a te r ia l  always gave a g re a te r  p ercen tage  o f  gold recovery .

In  o rd e r  t h a t  go ld  be made s o lu b le  an ac id  s o lu tio n  con ta in ing  
C l”  and a s tro n g  o x id iz in g  agent are re q u ire d . The ch lo r in e  necessary 
need on ly  be s l i f i t  and i s  u su a lly  a v a ila b le  in  n a tu ra l w aters and #s 
s a l t s  In  th e  rock  fo rm a tio n s . The banded iro n s to n e s  o f th e  F ig - tre e  
S e r ie s  p robab ly  co n ta in s  s u f f ic i e n t  manganese necessary  fo r th e  
p ro d u c tio n  o f  nascen t c h lo r in e  req u ire d  fo r th e  e f f e c t iv e  s o lu tio n  o f 
g e ld .

X -ray d if f ra c to m e te r  work on p y r rh o ti te  enabled ar. 
ifiproxiffiate te m p era tu re  o f  form ation o f  th e  m ln e ra l iz e t io n  to  be 
c a lc u la te d .  The p y r r h o t i te  formed a t  about 330% . fcrsenopyrtte 
was found to  be e a r l i e r  th a n  p y r r h o ti te  in  th e  p a rag en e tie  sequence
.*  It 1.  W M ldm d th 't  '  ' " I "
excew ling  350 C o r  400 C n t l s U d  i t  th e  time th e  o re  wee In troduced .

m e a r n #
e x td a i te n  o f  th e  o r ig in a l  eu lp h id ee .

r n m m m m -

m  -  r r z :  s r -  T s z g s e x v s z *



developm ent f a i le d  to  In d ic a te  fu r th e r  s tru c tu ra l fe a tu re s  s im ila r to  
th a t  o f  th e  p ip e - l ik e  o re  sho o t. The where-enouts o f  the quartz f i l le d  
v e r t i c a l  f r a c tu r e s  o r  r e e f s  have ijen era lly  been determ ined by mining but 
have proved very e r r a t i c  and i t  i s  n a tu ra l ly  d i f f i c u l t  in  an ore-body of 
t h i s  c h a ra c te r  to  p re d ic t  economic t o m s . The Main Reef ha# in  the  past 
proved to  be th e  most c o n s is te n t source o f go ld . T his re e f  has scarce ly  
been in v e s t ig a te d  excep t in  th* ox id ized  zone. S ulphide m in e ra liza tio n  
i s  e x c e p tio n a lly  p le n t i f u l  where t h i s  re e f  has been exposed in  deeper 
l e v e ls  and a spo t sample ass eyed 39 .1  dw ts. The rt-ader w ill have to  
draw h i s  own co n c lu s io n s  from th i s  p o in t on .

F u r th e r  work In  th e  ox id ized  sec tio n s  of the  mine might uncover 
a d d i t io n a l  r ic h  p ocke ts  b u t un le ss  some s tr u c tu r a l  phenomenon can be 
r e l a t e d  to  th e  f in d ,  th e  chances o f  lo c a tin g  more o re  w ill be considerably  
le s s e n e d . I t  i s  th e  w r i t e r 's  o p in ion  th a t  pockets s im ila r  to  th e  ixmarata 
g o ld  d is c o v e r ie s  o f  th e  p a s t w ill  on ly  be found in  ox id ized  o r  seral- 
o x ld iz e d  zones o r  in  f r a c tu r e  p lan es  d i r e c t ly  connected with these 
a l t e r e d  zones.

R egional mapping has shown th a t  th e  L ily  Mine and the  Rose s 
F o rtu n e  Mine, to g e th e r  w ith  se v e ra l o th e r  sm aller wsrklngs 
M  « lo n ,  .  I l l *  o f  a l n w . l l l t l o n  o w r  12 M l . .  In

a d d i t io n . !  gold  o r e .

w ith  hydrotherm al met m orph  lam.

z a s H S s a e
o f  c a rb o n a te  s o lu t io n s .

: # # # # #
q u a n t i ty  to  w arrant f in in g .



A e ria l  photogiaph ot p o r tio n  of the L ily  S yncline bat#a#n 
lau * '#  Creak and Honayblrd Craak.

P i t *  2 . Via* looking aaat o f  tha Thraa S la tfr a  and L ily Syncllna.

A rcuate  form o f  th e  L ily  S ynclin e as seen from near Bar 5 
beacon. ‘

Elflts..J  • J o in t in g  in  c o n ta c t amphibole echlkta showing minor 
d isp lacem ent o f  qu artz  v e in s .

21

P la t*  ) Two d ir e c t io n s  o f  jo in t in g  in  th e  m ig n a tite  corte. M

E M * .  .6. Bo yd i  nags s tru c tu re  in  banded co n tac t a i^ h ib o le  s c h is te . Z\

P l a t ,  7 . Boudinage s tru c tu re  and t-onpositional banding. 21

E ia ia - B - Chart nodule j  in  qu artz  - s e r i c i t e  s c h i s t s . 4'

E W a - S . Micro fo ld s  in  q u a r t z - s e r ic i te  s c h i . , t s . 4'

W a± . 10. Sm all ecala  cren ulatlon  folda with aaaotiated eonjugata
f o ld s .

a

m u u i - One aet o f  conjugate folda with miner c ie m la t lo n  M lda. a

M ediating c lu s te r s  o f o h lo r iie id  in  f ia r ta -a e r lc lte  aahiat# . 4%

P la ta  U . T a b u l*  a h le r lto id  cr y sta l *ow lng a t r l ^ i t  anglaa to  the
s d i l s t o s i t y .

k \

P l - t .  L l. I t te ro fo ld in g  o f  q u a r t :  vein  due to  d i f f e r e n t ia l  sh ear. 45

P la ta  15. Elongated  " a u to l i t h e  o r  conglom er.te  p» t* l»s" In  lava or 
tu f ^ c e o u s  graywacke.

us

P la ta  16. ’S im ila r ' fo ld in g  o f  g ra n i te  in tru s iv e *  and con tac t 
sap h ib o le  s c h i s t s .

58

P la ta  U . Sm ell a c s le  p ara.W ic fo ld in g  o f  gran ite v e in s . 51

P l ^ a  IB Photmdcrograph o , bant micas in  contact g ra n ite s. §*
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P la t e  40 . T i# i t  i s o c l in a l  fo ld  in  banded Fig-tree  sh a le s . (O'*

E l iU  41- Accordion* fo ld in g  in  banded s'.& les o f  the F ig - tre e  
S e r ie s .

P la t e  42 . T i ^ i t  is o c l in a l  f c Ids showing narrow w ve lengths and 
la rg e  eunplitudes -  F ig - tr e e  E rn ies.

;0 *

Plats, 4 3 , Px<Trhotite i n t e r s t i t i a l  to lre m o li te  need les.

¥UU.M. P y r rh o ti te  i n t e r s t i t i a l  to  r a d ia tin g  tre m o lite  need les. 'i7

P la t e  45 . P y r rh o ti te  re p la c in g  q u a r tz .

R ad ia tin g  c lu s t e r s  o f  tre m o li te  in a f in e  m atrix  of 
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p la t e  48 . Coiloform  banding o f  m e lik o v ite -p y r ite . 110

P la t e  .49. Gold re p la c in g  p y r rh o t i te . a i

P la te  30 Gold vein  severed  by vein  o f  1 lm n n ite » g o e th ite , rti

P la t e  51 . Gold w in s  f i l l i n g  and rep lac in g  cracks In a rs e m p y ri te  
(gw & Rw dite).
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F i a u  a . Gold in  a ve in  re p lac in g  ? rsen o p y rite  and p y r rh o ti te . 113

E U o j a . A rsen o p y rite  c ry s ta l  surrounded by go ld . I1J

Gold replacing q u a rtz . 123

P l a t a Gfild w in s  re p la c in g  quartz  along f ra c tu re s . 11^
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L o c a lity  »@p sbsw lnq  th e  © ajox «yTiclini»B and fm ilte  
to g e th e r  w ith  some of thw more im portant gold mines 
in  th e  B arberton  D i s t r i c t .

G eo log ica l Map o f  th e  area between Shebe S id ing  and 
L o w 's  C reek -  s c a le  1 t 15,000.

S t r u c tu r a l  Map o f th e  area between Sheba S id ing  and 
Louw*f. Creek -  s c a le  1 t 15,000.

Under ground P lan  o f th e  L ily  Gold Mine -  sca le  1 « 250 p»* Wt
(2 p a r t s ) .

i  »*.*«£ 

?»kk#L

S u rface  Ckrology o f  the L ily  Mine -  s e a ls  1 i 5 ,000.

E a s t/N e s t s e c t io n  of th e  L ily  Wne showing the  
lo c m lltle#  o f  A#?ay # m p lw  and honmmm gold pjckmt*.

ClogrMBAtic M ctiorui Ae Tom# the L ily  Syne line and 
p o r tio n  o f  th e  Eureka S y n c lin e .

m agrm mfM - watlnom  i mllcmti mg %h# ppmmibl#
p a la e o h is to ry  o f p o r tio n  o f  th e  no rth e rn  frin g e  o f  the 
# # rW rto n  Iteun te in  Land ( v iz .  p o r tio n  o f  th e  L ily
S y n e H m ) ,

S tereogram  plo t*  o f  a x ia l p lanes  and plunges o f 
fo ld #  im the L ily  Wn#.

S tereogram  p lo t s  o i  bedding po les  In  th e  L ily  Mine.

S te re o  a  m  p in t s  In d ic a tin g  p o le s  to  tru e  d ips o f 
frmctur* plane# (k r lw d  fro# ?np&r#nt fracture 
l l fw a tio n e .
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F la .  2 * .

S t* r# o g rm  p lo t o f pale# tc  tru e  (d*rlv*d) d ip : ^nd pol#* 
t r  «ppmr#nt d ip#  o f  f ra c tu re  plan##.

Diagram ahowlnq the  approximate maximum atree#  f ie ld  am 
In d ic a ted  by p lo t#  o f con jugate  folda and minor fold# In 
O nvanmckt re c k a .

P lo ta  o f  l ln e a t la n  d ire c t io n  and plunge from th e  g ran ite  
c r n t e c t  bm lt.

Diagram ehowlng th e  In te r - re la t lo n a h lp  between lin e  a t lone , 
pebble e l a n g e th n ,  plunge o f  la o c l ln a l  fo ld ing  and polea 
to  a x ia l  p lane  c leav ag e , bmddlng and ac h la to a lty  
th ioughou t th e  a rea .

Graph ahowlng th e  re le tlo n a h jp a  between th J  A, B and C 
axea o f  undeformed oonglow eratf pebhiea.

G r f h  ahoirlng the  re la tlo n a h lp a  bet mean th e  A, B and C 
axea o f  deformed conglom erate pebb lea .

G f f h  a f t e r  Rameay ( i W b )  a h o ln g  th e  percentage 
f la t te n in g  o f th e  F ig - tr e e  auccew lon  In  th e  L ily  m ne .

P lan  o f  f r a c tu re  p a t te rn  o f  the main m rk ln g a  o f  the 
L ily  Nine.

Diagram a f t e r  Moody .nd  H l . l  th e . r e t l c U
o on#ld# i# tion*  bamed on #r#nch fa u l t  .e c to n le # .

S tereogrm a p lo t  r e l a t i n g  th e  cymold s tru c tu re  In  the 
L ily  Wn# to  **?nnd o rd er ahemr*.

p y r r h o t I t f .

^ n ,  p e r c e n t s  d e e r , a *  " " " " "
# i th  depth d#low au rfac# .
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F ia t  25 . Graph showing # corresponding in c rease  in  percentage
s i lv e r  con ten t w ith  depth below su rface .

F la -  2 6 . C hart d e p ic tin g  the  p aragenetic  sequence of ore
d e p o s it io n  in  th e  L ily  Mine.

F l a .  2 1 . Map showing the  d is t r ib u t io n  o f  co n tac t metaiiorphic
fa c ie s  between Bat 5 beacon and Louw's Creek S ta t io n

F l a .  28 . P lan  o f  p o r tio n  o f the  Rose’s Fortune S ec tio n  -
s c a le  1 i 500, to g e th e r  w ith an ea st-w es t s ec tio n  
o f  th e  mine -  s c a le  1 t 1,000.
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