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A B S T R A C T

The fo llo w in g  account i s  a d e s c r ip t io n  o f  th e  s t r a t ig r a p h y ,

A rchaea,' rocks  o f  th e  B arbe rton  M ountain Land.

A g en e ra l account o f  th e  geography o f  th e  area  i s  p re se n te d  and

regarding th e  o r ig in  o f  th e various rock ty p es .

Evidence su ggests th a t th e  Jamestown Igneous C o* ,lex  grots, o fwmmmmm
(V) s ib le  ac id  lava  and porphyry  h o r iz o n s .

iSlilllilP
w ith in  th e d ep o sit io n s !  basin  i t s e l f ,  

occurrence to  th e  b a s ic  s c h is ts #
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s t r u c t u r a l  c o r r e l a t i o n  o f  fe a tu re s  common to both th e  re p o r t and ad jacen t

Four ph ases  o f  d e fo rm ation  can be r e c o g n i z e d  in  the  Mountain 
Land. The L ily  S y n c lin e  i s  c o n s i d e r e d  to  have formed e a r ly  on to g e th e r 
w ith th u  o th e r  m ajor sync l in e s  o f  the  D i s t r i c t .  The L ily  F a u lt i s  thought 
to  have o r ig in a te d  d u rin g  the f i r s t  phase e v e n ts .  The second phase 
d eform ation  i , m a n ife s t in  th e  a rea  by th e  occu rren ce  o f  numerous rock 
f a b r ic s  in c lu d in g  l l n e a t io n ,  f o l i a t i o n  and s c h i s to s i t y , f l a t t e n in g ,  
e lo n g a tio n  and o r i e n t a t i o n  o f  conglom erate  p e b b le s . The N e lsp ru it G ran ite  
in t r u s io n  was emplanvd l a te  d u rin g  t h i s  p e r io d .  F o ld in g  a s s o c ia te d  with 
the l a t e  phase i s  a lso  d e s c r ib e d . The th i r d  phase invo lved  the  g re a t 
I n f le c t io n  o f  th e  Eureka and Ulundi S y n c lin e#  but th e re  i s  l i t t l e  evidence 
o f s t r u c t u r e s  a s s o c ia te d  w ith  t h i s  defo rm ation  in  th e  a r e a ,  A fo u rth  
phase i s  reco g n ized  and in d ic a te s  a v e r t i c a l  s t r e s s  f i e l d .  I t  i s  expressed  
in  minor s t r u c tu r e s  such as  co n ju g a te  fo ld s  o r  c re n u la t lo n  f o ld s .

The economic geology o f  th e  reg io n  i s  d isc u sse d  w ith s p e c ia l  
em phasis on g o ld . The e th e r  m in e ra ls  examined were m ag n esite , ta lc  
and n ic k e l ,  Th» go ld  m in e ra l iz a t io n  i s  shown to  occupy a zone a t  the  
h ige o f  th e  F ig - t r e e  S e r ie s  and presum ably a long  th e  L ily  F a u l t .  The 
M ineralized a u r i fe ro u s  h o riz o n  could  be tr a c e d  from J o e ’s Luck S id in g  
tc  a p o in t  e a s t  o f  Louw’ s C reek -  a d is ta n c e  o f  ov er 12 m ile* . The 
e a s t e r ly  e x te n t  o f  th e  C o n so rt C o n ta c t gold  h o riz o n  i s  tr a c e d  to  a p o in t 
im m ediately no rthw est o f  Sheba S id in g .

The L ily  Gold Mine i s  d isc u sse d  f u l ly  and a summary o f  the  
lo c a l i ty  o f  o ld  m in e ra l iz a t io n  in  th e  B arb e rto n  re g io n  i s  p resen ted  
to g e th e r  w ith  th e  m ineraloov  and ty p e s  o f o re  d e p o s it encoun tered  In the 
D i s t r i c t .  The mine i s  p la ced  in to  th e  re g io n a l s e t t i n g  and i s  conside red  
to  be s i tu a te d  on a lo n g i tu d in a l  s t r i k e  f. u l t  -  th e  L ily  ,- a u l t .

D e ta i le d  underground s t r u c t u r a l  mapping was undertaken  and the 
o r ie n ta t io n  o f  v a r io u s  sm all s c a le  s t r u c tu r e s  were re c o rd e d . Two s e ta  *>f 
f r a c tu re  system s were n o te d . The f i r s t ,  a v e r t i c a l  s .a  i s  r e l a te d  to  the  
second phase o f  re g io n a l defo rm atio n  w hile  th e  socono s e t , a c ro s s - c u t t in g  
f l a t  f r a c tu r e  system  i s  regarded  as being  consequent on th e  s tro n g e r  
v e r t i c a l  s e t .  The r e l a t i o n s h ip s  o f th e  f r a c tu r e  system s to  zones o f 
economic p a y a b i l i ty  i s  d is c u s s e d  and th e  s t r u c tu r e  o f  th e  p ip e - l ik e  
b re c c ie te d  shoot i s  e x p la in e d . The approxim ate amount o f  sn o rten in g  and 
f la t te n in g  o f  th e  F ig - t r e e  s u ccess io n  in  th e  mine i s  c a lc u la te d .

The o r#  m ineralogy  o f  th e  d e p o s it i s  d e sc r ib e d  and can be 
confirm ed as be long ing  to  th e  a r s e n o p y r i te - p y r r h o t i te  typo o f  ore-body 
with s u b o rd in a te  amounts o f  e h a lc o p y r i.e  and p y r i t e  p r e s e n t .  The 
unusual m in era l me I n ik o v i te - p y r i te  is  a lso  d e s c r ib e d .



Gold wa# #*en to occur e i* # n t ia l ly  In as#ori%Tlon with quartz 
o f  the tulphldm m raenopyrlte. The ^bonanza" pcckf ta o f  gold and th e ir  
mode o f  occnrro ivo  im dcecribed end evidence le  n r^^ntod  that 
In d ica tes  th a t tupergone or secondary con contrztlng  in flu on cos eore 
probably roepon eib le for the abnrrmally r ich  Eonrs. ^ ta b ic  c f  output 
from J u ly , 1956 to  March, 1963, la  givr»n In d icatin g  thu rocovory durlnq 
th a t  tim e o f  1 8^ 43  f in e  cuncea o f  gold  -  appro. _mately 7,b lC  ounces or 
40% o f  which were recovered from about 6 r ich  p ock ets. D ie gold 
m in era liza tio n  la  b e liev ed  to  have been s tr u c tu r a lly  con tro lled  and 
introduced in to  e u lt ib lo  channelways and a b reccia  shoot th a t was 
formed during the aocond phase deform ation,

%.4%ey d iffractom rtor  study o f  n a tu r il p yrrh otitea  from the 
sdne in d ica ted  th a t  th e p y rrh o tito  was d ep osited  a t tompornhurea o f  
approxim ately 331% . A maxima* toap oritu ro o f  ?50 -  400% . la  
p ostu la ted  for  tho d e p o s it .

The sta ll rock a lte r a t io n  by hydrotnonsal m inL falizing  
so lu tio n s  i s  shosm to  bo s l ig h t  and tho prcbnble p sragonctlc  sequoncu 
o f  m ineral p ie c ip l ta t io n  i s  svggoatod. The a v a i la h i i i t y  o f  a 
su ita b le  cheailcal environm n» nocesaary for gold  so lu tio n  i s  
considered  and fa c to r s  favouring suporcyne enrichm ent, moch;,nlsms 
o f  enrichment and cau ses o f  lo c a liz a t io n  o f  th e  gold are d iscu ssed .
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A. GEMiRAL STAIEfENT

Th# fo llow in g  report on the Geo.oqy of (r,» L ily  Gold Mine ^nd 
#UTMimding countrymld# i#  part o f  a system atic pii-rr- am undertaken b\ th# 
E #ow #ic Gaology Raeemrch U n it , o f  th e UnlveraltY o f :h* W ltwatersrano. to 
ln v##tlg#t#  g a o lo g ic a l a#pect& o f  the Rarbarton Mountain Land with a lew 
%o ga in in g  fu rth er inform ation on the numerous problems a sso c ia ted  with  
the a tru c tu r a l, a tra tlg ra p h lca l and m ln a/a log ica l con tru is  o f  the ora 
d e p o s its  in  th e  area.

In th l*  con n ection  severa l in v e s t ig a to r s  have, during *r,e past 
few yea r# , bean engaged on d e ta ile d  s'udy or areas considered t -  ne the 
m at p ertin en t to  the attainm ent o f  the above,mentioned alms-

Working along s im ila r  l in e s  and in  conjunction  wltr the Economic 
Geology Research U n it , the Eastern Transvaal C onsolidated Mines g e o lo g is ts  
M# In v e st ig a tin g  the areas to  the south and southwest o f Berberton, In 
sdd itlon  to t h e ir  program o f  d e ta ile d  in v e v  Ig^' lo: In ,-ound  th eir  
major producing mines Sheba, Mjw Consort and tone- .

The Unit cosmenced i t s  a c t i v i t i e s  it the Uarbe-t -n I s t r lc t  in 
M 61, #*en I t  engaged E J .  Poole to  study in  d e ta il  m e  pos*) .,*' factors

w m m m
y o l a ^ c . l  h l .t o r y  o f  th . K * .

gsilllliSlgl::
,n  . l a U T  i t u d l . :  c n t r j d  . k u t  th .  Agn»» w in .-

......



N, Gay undertook a t r a c e  elem ent study o f  the  g o l d  o re s  frcm 
several o f  th e  p roducing  mines w ith  a view  to  f in d in g  some fa c to r  th a t  
s ig h t be o f  use in  geochem ical p ro s p e c t in g  o r ,  f a i l i n g  t h i s ,  to  find  some 
property  th a t  might be o f  a id  to  th e  uevelopnx n t programmes o f the 
producing m ines.

F in a l ly  i d e t a i l e d  s t r u c t u r a l  and p e t ro lo g ic a l  exam ination  was 
undertaken by M. \ i l j o e n  between th e  New C onso rt Mine and the area  e a s t  o f 
Jo e 's  tuck  S id in g .  T h is  a re a  i s  th e  most c r i t i c a l  from th e  p o in t o f  view 
of e lu c id a t io n  o f  th e  s ty le  and numbers o f  te c to n ic  ev e n ts  to  ha e a f fe c te d  
the rocks o f  th e  A rchaean Complex. Th" p re s e n t w r i t e r 's  c o n t r ib u t io n  to  
the scheme o f  a n a ly s is  was to  in v e s t ig a te  f u l ly  an o re  d e p o s it o f  le s s e r  
magnl': jde th a n  a ry  o f  th e  o th e r  p r e s e n t ly  p roducing  mines in  the d i s t r i c t  
and in  a d d i t io n ,  to  ex ten d  th e  s t r u c t u r a l  and p e t ro lo g ic a l  work done by 
V iljoen  fu r th e r  a lo n g  th e  c o n ta c t to  L o w 's  C reek S ta t io n .  The combined 
e f f o r ts  produced a com posite  a n a ly s is  o f  th e  r e l a t i o n s h ip s  between th e  
N elspru it G ra n ite  and th e  sed im en ta ry  and v o lc an ic  sequences to  th e  sou th  
over a d ls ta i .c e  o f  ap p rox im ate ly  15 m ile s . The s tu d y  so f a r  undertaken  
by the  Economic Geology d esea rc h  U n it has  in c o rp o ra te d  work o ver a wide 
area in v o lv in g  alm ost every  ty p e  o f  environm ent p re se n te d  in  th e  M ountain 
Land and th e  sc a le  o f  in v e s t ig a t io n s  has ranged from d e ta i l e d  s tudy  o f  
sm aller in d iv id u a l  u n i t s  such as  th e  r r 'n e s , to  th e  b ro ad er re g io n a l g eo lo g ica l 
aspects .

The a rea  in v e s t ig a te d  o c c u rs  roughly  24 m iles  from B arbe rton  on th e
n o rth e as te rn  f r in g e  o f  th e  M ountain Land. The c o -o rd in a te s  determ ine the
area as ly in g  between 3 i ° 9 '  and 3 1 °1 7 ' E a s t and between 25°38 ' and 25 41* „
South. (See L o c a li ty  Map, F ig u re  1 ) .

The b oundaries  c o n f in in g  th e  a rea  a r e ,

1 . th e  N e ls p ru it  G ra n ite  m assif to  th e  n o r th .

2 . th e  stream  known as L o w 's  C reek  in  th e  e a s t .

3 .  th e  tr ig o n o m e tr ic a l  beacon Bar 5 in  th e  w e s t, and

4 .  th e  f in a l  boundary , was ta k e n  to  be th e  B asal Conglom erate
h erlto n  o f  th e  Eureka S y n c lin e  sou th  o f  th e  ta r r e d  road  and where t h i s  was 
absent tow ards th e  e a s t ,  th e  boundary was drawn th r o u ^  th e  lands on th e  farm 
U ly d a le .

The L ily  M ine, 4 m iies  south  o f  Louw's C reek  S ta t io n  o cc u rs  w ith in  
these c o n f in e s .  The re g io n a l mapping covered  approx im ately  25 square m iles  
of co u n try sid e .



(Fig# 1) L o ea llty  map showing the n ejo r  v n c l ln e a  end f e d lt#  togeth er  w ith  
th e more im portant gold  mine# in  th e Barberton D is t r ic t .



At th i*  s tage  a p o in t o f  c la r i f i c a t io n  i s  necessary regarding the
use o f th e  t e r m  L e w ' s  C r e e k  in  t h e  t e x t . Henceforth t h e  f a r m in g  se t t lem en t  
along th e  railw ay l i n e  w i l l  be referred  t o  as Louw's C re e k  S t a t i o n  while 
the s tream  d r a i n in g  the ea stern  p o r t i o n  o f  t h e  area w i l l  be r e f e r r e d  to  as 
L e w 's  C reek .

C .  MUWAN ACTIVITIES AM) COMMUNICATIONS

The Louw's C reek area i s  r a p id ly  becoming one o f  the lead ing  
vegetable p roducing  re g io n s  in  th e  c o u n try . Timber p la n ta t io n s  have been 
in troduced  to  the m ountainous re g io n s  to  th e  southeast in  th e  Khamhlaban# 
area.

There a re  s e v e ra l gold  mines in  th e  near v ic in i t y  most o f which 
have been c lo se d  down fo r many y e a r s .  These include th e  Three S i s t e r s  
# ln e , th# Scoteman, Kimberley I f e r i a l ,  D a y lig h t, Barbrook, French Bob#, 
Held o f  th e  M is t, Aurora and V esuvius M ines. The L ily  and R o se 's  F ortune 
(tines a re  th e  on ly  p re s e n t ly  p roducing  m ines. (See L oca lity  Map, F igu re  
1 , fo r th e  lo c a t io n  o f  th ese  d e p o s i t s ) .

Renewed in te r e s t  has r e c e n tly  been shown by mining groups, in
th e  Barbrook F a u lt  a rea  j u s t  s o u th  o f  Louw 's Creek S ta t io n .

C ossew ilcatlons have been improved with the ta rr in g  o f  the road 
from B arb e rto n  to  Kaapmuiden w h ile  in  the m ountains numerous f o r e s try  
reads have been b u i l t .

Th# voluew o f  produce and m ateria ls  transported  by r a i l  to  and
f*e» L o w 's  Creek i t s e l f  has w arran ted  the r a is in g  o f  th e  s ta t u s  o f  Louw s 
Creek S id in g  to  t h a t  o f  a s t a t i o n .  The ra ilw ay  l in e  fo llow s the /a l le y  
from Kaapmuiden to  Moordkaap end th e n  to  B a rb e rto n . The Keep R iver V alley  
provides th e  o n ly  fav o u rab le  means o f  r a i l  com munication between the 
Barberton o r  D# Kaap V alley  and th e  o u tsid e  w orld .

An a i r s t r i p  f o r  l i g h t  a i r c r a f t  e x i s t s  a t  T o n e t t i , a b o u t  4  m iles 
le r th e a v t o f Louw's C reek  s t a t i o n .

D. tUSTORCAL

During t h e  course o f  m a p p in g ,  severa l in te r e s t in g  h i s t o r i c a l  
#lt#e were en cow tered  th at date back tc  the ea r ly  days o f  the ^ b a r t o n

* f th , U n m M  (w rW t.n  comaun&c.Uon). W o r m U o n  r.g*Tdlnq o ld  m ln ., 
in th , B o n k , , r .»  * ,»  , l* o  ic q u lr .J  from Mr. A ndr.w , (1 % 1 ) .



Much o f  the  a c t i v i t y  in  the  p a s t was c e n tre d  around Avoca which 
l#t#r changed to Eureka whan Eureka C ity  in  the Sheba H ill*  became d es -r ted . 
Mininq was c a r r i e d  o u t in  the  Sheba V alley  at se v e ra l l o c a l i t i e s ,  among 
them being the Shaba, Edwin Bray a d O r ie n ta l  Mlnm&. A narrow gauge r a l l -
wav lin e  was c o n s tru c te d  down th e  F ig  T ree Creek past Sheba Sid in g to  the
O rien ta l M ill near the ju n c tio n  o f  th e  C reek  w ith  the  Kaap R iv e r . Power to  
rUfl the m il l  was d e r iv e d  from th e  O r ie n ta l  Hydro P la n t th a t  was b u i l t  in  
about 1696 on the sou th  bank o f  th e  Kaap R iv e r .

The hydro p la n t w ith  I t s  m achinery s t i l l  f a i r l y  in t a c t  i s  in  good 
re p a ir  b u t a l l  th a t  rem ains o f th e  o ld  m ill  s i t e  a re  r u in s .  Tho la rg e  
residue dumps nea r th e  m ill were r e t r e a te d  in  1939. A nother m ill s i t e  and 
A m u  ware encountered on the farmCamelot ju s t  north o f  E zzy 's P ass. 
According to  th e De Keep Annual for 18% t h is  belonged to the Sheba uold  

Mining Company. They had 60 stam ps working at th i s  s i t e  that were shut 
down owing to  damage caused to  th e  w ate r race and dam by f lo o d s , ihe 
stanp m il l  was reassem bled  near th e  Sheba Mine In 1895.

Two o th e r  mines, th e  Mexican and the  C le o p a tra ,w e re  s i tu a te d  in  
the v ic in i t y  o f  E w ek a . The Mexican Mine was w rk ed  over 70 years ago 
by about 24 C o rn ish  m in e rs . In  an o ld  p u b lic a t io n  e n t i t l e d  Mines o f  « 
Transvaal" , the Mexican u  mentioned as hav ing  proc-uceo o re  to  th e  va. ue 
o f  *n ounce to  the  to n .  Free go ld  was noted in  the o re  from th e  m ine.

The C le o p a tra  Mine e a s t  o f th e  Mexican c o n s is te d  o f se v e ra l s h a f ts  
#md * a l l o *  q u a r r ie s . A 5 stamp b a ttery  m illed  the or# which was compared

.e tch es  were e r r a t i c .

Further e e e t  th e L ily  end R o w ' .  Fortune Mine, were f l r . t  worked

H 8S *3i
m m m m m
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th rough H oneybird C ree k . The e a s t e r n  area i s  d ra ined  by Louw's 
Gretk wtiich i s  jo in e d  by R evolver C reek north  o f  L o w 's  Creek S t a t i o n  and 
both e n te r  th e  Kaap R iver nea r Kaapmuiden. The d ra in age  p a t t e r n  both in 
the B arberton  M ountain Land a s  w ell as in  the  N e ls p ru it G ran i t e  reg io n  is  
ty p ic a l ly  d e n d r i t i c .  Most o f  the  r iv e r s  t h a t  d r a i n  from f - e  mountainous 
area are  p e re n n ia l bu t th e  v a l le y  t r a c t s  hv.ve on ly  in te r m i t te n t  flow age. 
This i s  a lso  p a r t ly  due to  th e  draw ing o f f  o f w ater in  furrow s by farm ers

(c )  V ege ta tio n

The g r a n i te  co u n try  to  th e  no rth  has a v e g e ta tio n  cover o f t a l l  
grass and s c a t te r e d  bush w h ile  th e  r i v e r  v a l le y s  aga in  have c h a r a c t e r i s t i c a l l y  
t a i l ,  dense g ra s s  and re e d s  as w e ll as ev e rg reen  t r e e s .  The mountainous 
areas te  th e  south a lso  have th ic k  dense covers o f  thornbush  end t a l l  g ra s s . 
C e rta in  s e c t io n s ,  fo r  exam ple, on th e  farms S u rp r is e  and C ry s ta l  S tream  
have elRBst im penetrab le  bush c o v e r , e s p e c ia l ly  in  c ree k s  and g u l l i e s  on 
the so u th ern  s lo p e s  o f  th e  m ountains where g re a te r  shade and dampness o c c u rs .

The v e g e ta tio n  and dense bush o f te n  mad© mapping and id e n t i f i c a t i o n  
o f  p o s i t io n  on a e r i a l  pho tographs very  d i f f i c u l t .

(d ) H e llg f

C o n s id e ra b le  c o n t r a s ts  o f  r e l i e f  are  m a n ifes t  in  the  a r e a .  To 
th e  north  th e  g r a n i te s  for.n g e n tly  r o l l i n g  h l l H l d o s  th a t  reach  an e i e  'a t io n  
o f  over 3 ,0 0 0  f e e t  on th e  farm  Lovedale.

The Kaap R iv e r V alley  s e p a ra te s  th e  g r a n i te s  on the  n o rth  from 
the sediw Lfltary fo rm a tions  on th e  so u th . The v a l le y  Is  made v*> o f  broad 
f l a t  ly in g  t r a c t s  o f  land  se p a ra te d  from one an o th er by th e  sinuous 
m # * * r ln g  o f  t h .  K .ap Rlvor i t e e l f .  In the west th e r i v e r  e n te r , the  
are# a t  an e le v a t io n  o f  1 ,730 f e e t  and a t RoneyM rd S id in g , some s ix  m iles 

leevea  the area a t p r o x im a t e ly  1*620 f e e t .  The a v e r a *  grad ient o f  
th# r iv e r  i s  th e r e f o r e ,a  l i t t l e  more than  1 t 300 ,

n . ,  p M i n . n l  f .M u r .  o f  t h .  I .  p r o v id e  
« ! kncon t h .  H I ,  S r K & l "  ( " «  U  :
m o #  . w  b ,  tT K M  KTOM f h ,  . n t l r .  OMP«f fro o  t h ,  k t « o n  , t  3

o f  the  S it*  fo rm a tio n  i s  beacon Bar 4 w hi-h has a h e ig h t n f  2 ,792  fee 
Bar 5 , th e  h i p e s t  p o in t in  th e  a rea  i s  3 ,040  fe e t  in  a l t i t u d e .

In  th e  e a s te rn  p o r t io n  o f  th e  a r e .  th e r e  i s  a fu r th e r
rsnqp s i tu a te c  sou th  o f  th e  main q u a r t z it e -c o n g lc m e ra te  h o riz o n  a
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separated fro- , i t  hy a d ee p , th ic k ly  wooded v a l le y  on th« farm S u rp r is e .  
This l a t t e r  range s p l i t s  in to  two lim bs that co n tinue  e a s t  o f  Louw's 
Creek tow ards th e  beacon lio ln e k ,

N w ro u *  ch ert bars provide r e s is ta n t  r id ges that can be traced  
for s e v e r a l  ml le a  from J o e 's  Luck S id in g , west o f  Sheba S id in g , r igh t
through th e  a rea  to  Louw’s C ree k .

The L ily  Mine o cc u rs  on t h e  s lope  o f  one o f  th ese b e t te r  
developed r id g e s  a t  an a l t i t u d e  o f  approx im ate ly  2 ,500  f e e t .  F u rth e r  to 
the ea s t th e  R ose's F ortune  Mine has an e le v a t io n  o f  2,003 fe e t » le s s  
than 100 fe e t above Louw's C reek .

f . m i m

Very few boreholes e x i s t  in  th e  reg ion  examined due to  the fa ct  
th a t the  r iv e r s  in  th e  area  a re  m ostly  p e r e n n ia l .  The Kaap R iver has been 
used fo r th e  p ro d u c tio n  o f n y d ro -e le c t r ic  power a t  s e v e ra l p o in t s ,  where a 
favourable h y d ra u lic  head o f  water cou ld  be u t i l i z e d .  The la r g e s t  o f  thes^ 
plant* was situ a ted  near Eureka S id in g . Numerous weir* have been constructed  
acM*s th e Kaap R iver and the water d iverted  in to  furrow* for use severa l 
mile* lower dow n-str»am  on la rg e  t r a c t s  o f  arable la n d .

The sm a lle r  t r i b u t a r i e s  c o n tr ib u te  water to  a d d i tio n a l furrow s 
but the in te r m i t te n t  nature o f  th e se  stream s on ly  ensures a s teady  supply 
of water i f  th e  r a i n f a l l  has been c o n s is te n t .  The S hia-lo -N gubu  R iver is  
tha%*t to  have haheeded Louw'* C reek. In  193V the Shlm-lo-Ngubu Dam "#* 
built and th e  w ate r was d iverted  th rough  a tu n n e l back in to  Louw s '-reek  
for wee by farmer* in  the Louw's Creek V a lle y . Nun^rou* ir r ig a t io n  furrow* 
have been cu t to  th e  lands  around th e  Louw's Creek S ettlem en t. W ater fo r 
domestic purpose* 1* obtained from ra in w ater, a few boreholes and by 
f i l t e r i n g  r iv e r  and stream  w a te r . There is  a danger o *  b i lh a r z ia  from 
un treated  w a te r.

Th. L ll, Min. h . .  l l t t l .  O f  no ondrground w .t .r  .p a rt
f m . th . rn rw l m t . r  t .b l « ,  which on t h .  h l l l i l o p . ,  1 , .p p r o x lm .t .ly  20U 
*wt b o lo . .u r in e . . W .t.r  for mln. J.« w .  p « v d  w v .r .1  tundr.d ymrd. 
from an i r r i g a t i o n  furrow  in  the v a l le y .



G. ir e iA L  GEOUKY OF THE BMBERTOM.KXmNIILWK!

Th# Barberton hbuntmln Land comprimam part o f  #n ancient folded  
bait of d lv a r a lf la d  Archaean rock types c la a a lf le d  with the ear ly  Pre- 
cwbrlan ayatemm o f  Southern A fr ic a . Theae anclwnt layered rock: have 
been #*Ajpcted to  aeveral p eriods o f  Iqneoua Intrualon and deform ation, 
reawltlng in  a c o i f l e :  h lito r y  o f  eventa .

Trie g r e a t  su ccess ion  o f  s t r a t a  in  the a rea  ho# been subdivided 
by the G eo log ica l S urvey, (V laaer , 19%) Into an o^der s r o ' f ,  the  
S w a z i l a n d  Syatem and a yom ger j r o i f , the Ib o d ie i Syatem.

In  Swazil and  the G eo lo g ica l  Survey d if fe r  From th e i r  South 
African co n fed era te , in  that they a t l l l  uae the term N oodle, S e r ie s  (Hunter, 
1 * 1 ) .  Th*Y make re co g n itio n  o f  the fa c t  t h .t  an unconformity does e x i s t  
between th e Moodies and e a r l ie r  sedimentary form ation*. They b e lie v e ,  
— M ,r , th a t the Moodies S e r ie s  Is  g e n e t ic a lly  r e la te d  to  the remaining 
foi& atlon. o f  the Sm ailland System , p a rtly  because aome o f  the succession s  
are d e r lv d  from er o sio n  o f  the e a r lie r  sedimenta but p r in c ip a lly  because

The South A f r i c a n  G eo lo g ica l Survey (V ls s e r , 1*%) a ^ ln

b a ,lc  volcan ic

■ ■ IIS
fe lsp e th ic  graywauke.

silillllliifi-
and shaly h o r iz o n s .

T . a s  u  *



In tru s iv e  ai-raY a re  varloum ba- v  * c h ig ts ,  g em cn tln ltm  
dlab#### mro th e  a c id ic  p -arkM Icritc  pluLon known loca l 
V alley G ra n ite .

-o llo * ln g  t h i s ,  f 'j r th * r  igneoua a c t iv i ty  In ' 'i e  en p lace-
o f th e  A rchaean N elspr , i t  G ra n ite .  In tru « lv #  r- i s t i c r s h lp *  e re  p o rtrayed  

mlono ihe c o n ta c t by innuner-fble mlgmatized am p h l'io ll tf  x e rx / i th s  and by 
fn# in ten## metamnrphiam, l o c a l l y ,  o f  th e  in /ad ed  aed lm fn t^ .

H'/paby»#al rock* In th e  form f,f dykes and *111', a re  p r o l i f i c  in  
the r i a t r i c t  making i f  a s y s te m a tic a lly  o r ie n ta te d  p a t te r r  conform ing 
lay**!? w ith  th#  s t r u c t u r a l  c o n tro l*  re sp o n s ih l#  fo r the o v : a l l  def rmatior. 
of The Ik u n ta in  Land.

A rem aikac le  f e a tu re  o f  the  reg io n  is  th e  c o ^  i r a t l v c  absence )r 
r a r i ty  3 f met mnorphic phenomena. Cnlv lo r a l  development o f met amorphic

are *#en in  cloRe r ro x im ity  to  th e  N e lsp r \,l t  G ra '-K e s . The ame»- 
in tru a iv # *  produced 3» tancrphiam  o f  a d ec id ed ly  r e s t a r t e d  r:^Lu.e and 

**r» th***elv*m a f fe c te o  hy tho rp -an ites a long  the  co^ tA ct- one . T'-: 
G eological Survey  ( V iw e r ,  H56 ) ham i iv id * ^  th* m etancrphlc rocky o f the 
area in to  two main ca te g s  i e s .  th e  one helnc; dynamic ^rL am rphism  
ether, c o n ta c t metamorphi vn, w ith  m th f rd  and I f  < w ell d lsp laypd  
im tlon a f f e c t .

D eaplt#  th e  in te n s e  fo ld in g  and sh ea rin g  expe rienced  bv 
medimenf L , dynamic m*tamomhl*m on a reg lo n a] ic a le  i s  absen t but 
dewlap#.- a long _oae o f  *he m ajor t h r u s t  f a u l t s .  W ylonl* .!;a tion  »nd 
* li le i  a t io n  mxempl i f'- , In  m ny  r is e s  , *he fa u l t  and

m e tam rp h ic  rock? ha'/e e scapes  ^ l a s * l f ; t  i l io n  1 
pntion#d e a r l i e r  o* lnq  tu  th e i r  I ' n . n  o r ig in .

The d a rh e rto n  A rea is  not^d  a lst, fo r i l ' .  
a t ru c tu ra l p a T a # e te rs . Complex fo ld in g  sr/i fa u l^ ln  
ev iden t. N oteble too are The enOTmaus sy n c lin ^  s t 
them##!vea tn r ru ^ io u t th e  r e g io n . A n t ic l in a l  s '  ~ *c 
e n t ir f iy  leck*nq . Th*» ro '-k s , w ith  a few except ; . 
Ul*uidi Sync 1 in # s . ir?  g e n e ra lly  fc ld ed  about H . N . 
Fold #%es anr: x,.- l a u l r s  # x te n ^ lrg  over "nanv ""i:
the #eme trv n d i

I t  he* !or  a l o n g  + t T  been  r e a l i z p ' :  - / 
pl#V*d by s t r u i ' j r e  in  d e t e r r  i n g  th #  w h m r e * ^  . ' ^  

a n iy  T * c e r -  , t h a t  HammaY l l " )63)  h r o u o h t  - ^
w m e o f  i e t a i . « d  s t r u c t u r a l  l n v » s t i g a t l o '  a' ' int .-  
"W* w d  n i  n L: = o n c l« * ^  " h a t  a l e a s t  t h r * »  ; - - n - i ' .

m a w s

ir% ,hiboM te* ,

.3 #
* 0 ®I c l t l

V ^rs1f lu h t io r  
( r everywhere 
f ; u re i fh a t m a n lt-s t 
res  aiP rarw or 
. 7 . th e  k ureka and 
* .l.W . 'r o r d in g  
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affected  th* #r#a and th at th* m in era liza tion  had bran con tro lled  by th#
second p h a s e  s t r u c t u r e s  -  p r e - d a t i n g  t h e  d e v e lo pm ent  o f  t h e  t h i r d  p h s s e .

H. PREYIQ^S-JfflRK

Some o f  th e  e a r l i e s t  work done in  th e  B arberton  D i s t r i c t  was 
attem pted la te  l a s t  cen tu ry  by M o len g ra aff '1 8 9 7 ) t Ly Hatch (1904) and 
Draper (1 9 1 3 ). The f i r s t  work o f  any r e a l  not* how ever, was pu b lish ed  by 
Kail (1918) when he proposed  th a t  th e  sed im ents in  the  B arberton  Area
should be p laced  in  th*  "Sw aziland S ystem ", a term  co ined  by him.

H a l l 's  th r e e f o ld  c l a s s i f i c a t i o n  o f  the  System  was t-

1. Moodies S e r ie s  - an arenaceous and a rg i l la c e o u s  f a c ie s .

2 .  Jamestown S e r ie s  -  b as ic  s u i te  w ith  seo im en ts .

3 .  O nverw .cht V olcanic S e r ie s  -  ac id  and b as ic  v o lc a n ic s .

He recogn ized  two v a r i e t i e s  o f  g ra n i te  -  the  one a mica r ic h  v a r i e ty ,  the  
j th e r  r ic h  in  hornb lende but gave no ev idence as to  how tn e se  two were 
r e la te d . T his rem ained th e  s tan d a rd  work fo r some tim e and e a r ly  in  
1938 th*  G eo lo g ica l Survey be gen in v e s t ig a t in g  the  a rea  and in  195b 
published a 1 i 50 ,000 s c a le  g e o lo g ic a l map o . the  B arbe rton  D is t r i c t  
togeth*r w ith  an accompanying e x p la n a tio n .

Tt was found n ecessa ry  to  r c v i te  many o f  H a l l 's  e a r l i t r  
conclusions e s p e c ia l ly  w ith reg a rd  to  th e  r * - d e f in i t i o n  o f  h is  Moodies 
S e r ie s , and in  i t ' s  p la ce  two system s -were reco g n iz e d , v i z . th e  (b o d ie s  
System and the S w aziland System .

The f i r s t  was seen to  embrace a s u i te  o f p redom inantly  
arenaceous rocks w h ile  the  second c o n s is te d  e s s e n t i a l l y  o f  a rg i lla c e o u s
*nd vt Ica n lc  s u c c e s s io n s . The System s a re  s e p a ra te d  from one ano ther by 

apparent conform able r e l a t i o n s h i p ,  but s u f f ic i e n t  ev idence was staged  
to show th a t  the  r e l a t i o n s h ip  was unconform able. T h is inc luded  suc.i 
featu res a# a sharp  change in  th e  d - 'p o s i tio n a l s ty le  and th e  development 
of a th ic k  b asa l cong lom erate h o iiz o n  between the  tw o, c o n ta in in g  pebb’ es 
derived from rocks belong ing  to  the o ld e r  sequences be low.

van Eeden (1941) wt.’-king fo r th e  G eo log ica l Survey was 
responsib le  fo r th e  mapping o f  .he Sheba H i l l s  a rea  to g e th e r  w ith  part 
of the K rokod ilpoo rt M ountains to  the  n o r th , (G eo lo g ica l S u rvey , V is s e r , 
1956), and a very co n c ise  account o f  the s tr a t ig r a p h y  was g iven by him 
in an unpublished  S te lle n b o sc h  U n iv e rs ity  D .5 r . th e s i s  e n t i t l e d  "Die 
Oaologi* van d ie  Sheba-Rante en OM*tfeke, B arbe rton  D l s t r l k ' .
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S u ff ic e  i t  1$ to mention here only ce r ta in  asf.act* o f h i*  *>Tk
considered p e r t i n e n t  to  the d i s c u s s i o n  following l a t e r  I n  t h i s  r e p o r t .

v a n  Eeden r e c o g n i z e d  a l o n g  t h e  Kaap River V a l l e y  a  g r o u p  n f

B iiiS lla
Mafias®
o rig in .

■ e e
foraable o r  tr a n s g r e s s iv e  w ith  th e  sed lm u n ts .

to th# e f fe c t#  o f  the Jmm##to*n Complex.

Complex.
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Keen (1947) examined th* country arow d the Sh*ba Min* paying 
# tt* n tlo n  to th* gr*ywack*-9T**n*chl3t occurrences and concludr I,

sedim ents.

S t i l l  l . t . T  G r lb n l t :  ( l % l )  « t  f u r t h r  doubt on t h ,  G M lo g lc l

W rn m M
K i n m . t . - r p h l c  p n , c . .M .  . r .  though t to  h .y .  " " " r t . d  c . r b o n . t . -  

t w i n "  ro c k , in to  t . l c  c . r b o M t , ,  and q u T t i - w r i c l t .  ,( .h l ,tm .■ m i
related to  the d i s t a n c e  from the g r a n i t e  con .a u t.



type U.U.11Y found in  , l l , i » d  ,.d lm e n t. .nd t h .  p r .v .lo n c ,  o f  . - f . l b u l . .

U rit ( 19.'7 ) found th a t  th e  Jamestown Igneous Comp lex in  n o ith -  
w # t# r n S w :lla n d  * a # * n tla lly  concordant but did lo c a lly  tranmgrea* th# 
sedim ents. He s ta te d  th a t  the  tr a n s g re s s  ion was s e le c t iv e  and p en e tra te d  
a rg illa ceo u s  fo rm a tions  le a v in g  s i l i c e o u s  h o riz o n s  and x e n o lith s  ex tend ing  
h r  aom* dlatanc* in to  th* body o f  th* Intrualon . H* . I *  noted a g r« ju .l 
diminution o f  m etw orphlc grad* o f  th* a***mblag*s awmy frcm th* qranlt*  
con tac t.

Th* d*gr** o f  a lte r a t io n  w ith in  the Complax Is  b*li*v*d to b*
re la ted  to  a p roces o f  s t e a t i z a t i o n  produced by th e  metarrorphic and
re trograde  metamorphic e f f e c t s  j f the  h o t aqueous s o lu t io n s  em anating from 
the in t ru s iv e  g r a n i te .

Url* con*ider*d th*t th* low*r p ortion  o f  th* F lg -tr**  S*rl*m
m s  a s s im ila te d  by th e  u l t r a b a s ic  magma. The fa c t  th a t  th e  c o n ta c ts  o f  
basic m a te r ia l w ith  sedim ents i s  u s u a lly  sharp  led  him to  exc lude  m ete- 
so sa tic  a l t e r a t i o n  and pr* ferance  was a ttr ib u ted  to  lo c a l d ig e s t io n  and 
saa ll sca le  s to p in g . I he o cc u rre n ces  were viewed in  the  l i g h t  o f  Bowen's 
R*#etlon S er i* *  and war* found to  be chem ically  poaalbl* but ad d ition a l 
problems were im m ediately posed . I f  a s s im i la t io n  had taken  p la ce  i t  must 
have done so a t  low tem pera tu re  because metamorphic ev idence  exc ludes a 
h i$ i te m p era tu re . O r ie n ta t io n  o f  the x e n o lith s  a long th e  c o n ta c t were 
explained as being  due to  h igh  co n fin in g  p re s s u re s  e x i s t in g  *»t depth in  » 
gaosynclinal p i l e .  H is c o n je c t i r  th e o r iz in g  how ever, d id  em phasize the 
numerous d i f f i c u l t i e s  and problem s \nvo 1 ved .

With reg a rd  to  o cc u rre n ces  o f  the Moodies conglom erates in  the
U rie noted a p a r a l l e l  alignm ent o f  the  major axes o f  th e

p*bbl*s and a t t r ib u t e d  th e  f a c t  to  the  s t r u c tu r a l  defo rm ation  o f the  s t r a t a
ra ther than  to  rudim entary  d e p o ^ itio n a l a lig n m e n t.

^ 2 ,  van Z y l , e t  a l |  d e sc r ib e d  th e  m agnesite  o ccu rren ces  of
tn« Barberton A rea  and m entioned b r ie f ly  the  d e p o s it near Sugden S id in g . A
i <*e e c r * P tl° n ° f  th* o r e s  as w ell as a th eo ry  o f  o r ig in  were in c lu d ed . 
L iU lt prospecv was g iven  to  t h e i r  being  reworked a t a l a t e ,  data due to  
“•creasing  d e n s ity  o f  seams and p '-o g ressiv e  d e te r io r a t io n  h i grade w ith

/ The n ic k e l o ru sp ec t near Sheba s u i n g  was mentioned by Du T o it
26} and was more f u l ly  in v e s t ig a te d  by P a r tr id g e  (19 4 3 ). He gave a 

. m in e ra ln g ic a l re p o r t  on the t r e v o r i t e  o re  and d esc rib ed  a new
cke l-eag n esian -h y d ra ted  s i l i c a t e  {N ?pou ite) from th e  same d r p o s i t .
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The mineralogy o f  Th, o re  d e p o s it .  In  th ,  B arberton  d is t r ic t  
hw# bwn dlK U M ,d  by d , V l l l i , r »  (1957) ,nd H,«rn (1 9 4 ')  lm m llg « t« d  
th , 0T*« o f  t h ,  N M C onm rt ,nd Sh,b« G ,ld  w in ,; .  T he:, i«por* '; « r ,  d „ l t  
*lth l , t , r  In th ,  d lw u M io n  o f  th , g ,n ,r » l l : ,d  :ch ,M  o f ml t r a l u n t lo n
o f  t he  B arberton  M ounta in  L a n d .

Age d e te rm in a tio n #  were done by N icolays" . ( ! % ; ') ,  on n ic k ,  in  
the a rea  and youngest m eaaurenenta were o b ta in * ]  from post Moodies m lg ra tl te  
y a n i te * .  Theae gave an ago o f  c lo ae  to  2 ,600 m i l l io n  y e f ra .

In  S w aziland th e  G4 g rm n ite , a lao  in truai\-m  in tc  the  kbodiea and 
Swarllend Syatem# gave a "To+al Rock" Rb -  S r  age o f  2,95i; J  100 m .y. 
Immediately norch o f  JohanneabiT g th e  g r a n i te s  a re  fouM  in t ru s iv e  in to  
bamlc rock# c o r r e la te d  w ith  th e  Jamestown Complex. Age* th e re  determ ined 
#e*e an approxim ate 3 ,200  a  12C m .y. T hia would l:rply thm t th e  Swar.Hand 
Systaa h a s  an age g re a te r  t h ? n  3 ,230 m .y.

More r e c e n tly  %n age o f  3 ,100  * IOC. m ./ .  was o b ta in ed  frcm th e
Kaap V alley  G ran ite  on t h e  fa rm  S om erset. ( N i c o l a y s e n  v e r b a l  com m unication).

A t th l a  p o in t i t  would be a p p ro p ria te  to  m ention aome o f  th e  
prevlowely h e ld  v icw t on both  th e  o r ig in  an^ t in #  o f  emplacement o f  th*
Kaap V alley  G ra n ite  and th e  N e l s p r u i t  G r a n i t e .

In  1918, H a ll au g g srted  th a t  th e  Kaan V alley  G ran ite  should  be
regarded as a phase o f  t h e  N s ] s p ru i t .  G r a n i t e , He e x p l a i n e d  t h e  d i f f e r e n c e  
between i t  and th e  N e ls p ru it  G ra n it r  as b e in g  due to th e  a s s im i la t io n  o f  
Jamestown b as ic  rocks  th a t  o cc u rre d  in  th e  a re a ,  W illems* ( 1937) a lso
maintained th a t  th e  "q u a r tz  d io r i t e "  as he c a l le d  i t ,  miqh t  be a p roduct 
of d i f f e r e n t ia t io n  o f  t h e  o r i g i n a l  magma.

L a te r van Eeden (1941) came to  the  c o n c lu s io n  th a t  th e  Kaap 
Valley G ran ite  was 6 replaced p r io r  t o  t h e  d e f o r m a t i o n  th a t  a f f e c te d  th e  
* # a . The g ra n i te  p lu to n  he su g g e s te d , ac ted  as a r e s i s t a n t  mass a g a in s t
ifcich th e  s t r a t i f i e d  format i o n s  were com pressed and f o l d e d .  The N e lsp ru it 
Qranlt* accord ing  to  him was in tru d e d  more o r  le s s  synchronously w ith  the 
foldlrm In  th e  area  and , t h e r e f o r e ,  was much l a t e r  t h a n  th e  Kaap Voll*y 
Qfamlt#.

Hearn (19*3) wes opposed to  th i«  idea su g g es tin g  th a t  th e  K a ^  
Valley G ra n ite  was a l a t e r  phase of the  N e ls p ru it G ra n ite  and he r t t r lb u te d  

t o l l e d  th e  m in e ra l iz a t io n  o f  the B arbe rton  M ountain Land w ith  th i s  
& *rm ion .

Read (1951) a s c r ib e d  th e  low grade o f  m etanor-hlsm  in  th e  Swaz)- 
&Y#tem as being  due to  th e  r e s l  ta n t  b a r r 'e r  p rov ided  b / the  b a s ic
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rock, o f  th *  J w t m m C o n p l * *  th a t  « n c l rc l»  t h ,  „ d lw T ,l» ry  « ,qu » n c« ,. 
n *  N e l s p r u i t  C a  » n lt*  in  h l i  o p in io n  » » «  "produced bv t i t  m iipm tlrm tirn  

—m i ^ e l i t i c  and a c re  a i l  i c e  j»  M cKa". Local p roduct i  o f  h i ^  grade 
m ta m rp h lw  « '9 '  « l l l i™ n i t »  gne iaaea  In d ic a ted  th a t  th e  N e la p ru it m i ^ a . i t e  
ma m b llim ed  and In tru d e d  in to  th e  neighbouring  c o u f try  ro ck a .

The G eo lo g ica l S u rw y  (V la a e r , 1*T6 ) auggaata th a t  th e  N e .a p ru it 
Oranlte r e p re e e n ta  th e  p roduc t c r  e e r i e ,  o f  p ro ju c ta  o f  g r a n l t l i a t l u n .  
* a a i« i l» t ic n  end mnmtexla o f  enorm ou, volumea S w aziland  S y * t "  and 
T— ,to * n  ro c k : e re  e o n , We red  to  have been Involved in  th e  p ro c « ,« . k ia t  
of the g re n l te a  #ey h w e  o r ig in a te d  by metaaom etic r e p le c ,m ,n t y , t  t h ,  
w t « e  o f  t h ,  c o n ta c t Im pllm i »n in t ru s iv e  r e l a t i o n a h ip .

(1% 3) qw»*t(on#d t h ,  *h,Teabouta o f  t h ,  fo im d ,tlon  ifo n

regional ®*taraorphic e f f e c t s .

kM##Y ( 1 ^ 3 )  changed considerab ly  th*. p rev iou sly  held  v iw s  on 
* e  ^ t u r .  o f  t h .  Barberton t u n t a ln  Land ^ e n  l„  propoMd "  
fer the w lm ten c . o f  e t  l e a , t  th ree  s v  r te  c f o w t l o n s .  w rk ln g  ' " V Y  
1, th , N w C o M o r t, / . i r v i w  end Sh.be a r e s , h , rM w ej" "  * ™  .
a tn e tm e l h la tory  \  the exam ii.slicn  In y i . a l  J e t a i . ,  01 .  nor s tru ctu ra l 
par M e te rs .

B r ie f ly  h i s  defo rm atio n  h l s 'c r y  waa,

) .  th e  develoom ent o f  a " e r l e s  o f  major minor f o ld s ,
* e  o f  .h lc h  tre n d e d  N.E. -  5 , .  o : N .N ^ . -  S T h e  m rjo r f a u l t ,
m re  probeblY I n l t l e t K l  d u rin g  t h i s  p e r io d  c f  fo rm a tio n .

2 . fu r th e r  com pr.se lon  wich th f  r e g io n ,!  s t r a i n  o r ie n tK i

^ p H w ^ a ^ ^ ^ r Z d T T r l ^ a . i . ^  on « s  p rohab ,y

la te  d ic in g  t h i s  de form atlc  n.

3 .  t h .  t h i r d  d e fo rm a t.I ,I  la  d isp la y e d  b ,  tha fo ld in g  o f

%  : : i S ' :  ^ t ' : n : o % : : u : t u r . a
to a fourth  age o f  de*o raa t ivr>.



The maximum comp re  ss ive s t  -ess af fer t ir .)  th# t^ i r d  deform ation  
found to be at r ig h t  an q le s  to  t - c * .  o f  tne e a r l i e r  deform ation, and

hs suggeatr; a p o s s ib le  c o n s id e ra b le  tim e la g  o* tw etr the^a p e r io d s .

The f a u l t in g  auhaequen tly  r e a c t iv a te d  du rin g  l a t e r  p e r io d , 
of fo ld in g , p w d u c lr j brK d m tod  z o n ,,  \n  th" cl,m v,d  o . th . F i r
tre e  S e r ie s .

iiEiiiililfe.
by Rw»ay 11962b).

illllilipIf »LI Ut-l'UO i-~-* * c- -r «^ — — i----
k i d , .  T h, t h i r d  p h . , .  o f  fo ld in g  d .fo rm .d  t h ,  o r .  ^ o o t , .-mssmmss?
to the second phase l i n e a l  io n s .

T fe e  Am p r  n e  PRLSEm I lN E s lh & U ON

Cai l i t tro d u c lia ii

liillilllr
H  o ther l i n e ,  might p ro w  f r u i t f u l .
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(b ) Aims, and Scope

Using new te ch n iq u es  o f  s t r u c tu r a l  geo logy ftorn was commenced 
emrly in  1962 and i t  goon became ap p a re n t th a i  thp mine aic) gurroundin.; 
count.rys id e  were b e s e t w ith v a r io u s  prob lem s.

W ith in  th e  mine i t s e l f  th e  fo llow ing  p ro j3 c ts  were undertaken :

1# th e  mapping o f  th e  mine both o r  s u rfa c e  and underground 
in d e t a i l , paying c lo se  a t te n t io n  to  th e  s tr u c tu r e  and p e tro lo g y  o f  the  
form ations.

2 . to  d e s c r ib e  f u l l y  th e  m inera lr gy o f  the  d e p o s i t .

3 . to  in v e s t ig a te  and o f f e r  some ex p la n a tio n  fo r the  
phenomenal " bonanza” gold  o cc u rre n ces  mined in  the  p a s t and to  suggest I f  
porsib le  ihe w hereabouts o f  f u r th e r  s im ila r  b > d ies ,

4 .  to  a ttem p t some e x p la n a tio n  as to th e  source o f  the 
m ineralizing  s o lu tio n s  re s p o n s ib le  fo r th e  fo rm ation  -j f the d e p o s i t .

5 . to  p la c e  th e  mine in to  the  re g io n a l p a t te r n  and to
examine o th e r  mines and p ro s p e c ts  in  the im e d ia te  v i c i n i t y .

6 .  to  c o n p ile  a re g io n a l g e o lo g ic a l and s t r u c t u r a l  trap 
and to study th e  in t r u s iv e  c o n ta c t r e l a t i o n s h ip s  o f  the  g r a n i te s  w ith 
sedimentary and v o lc a n ic  fo rm a tion r o f  th e  B arbe rton  'to u n ta in  Land.

7 .  to  in v e s t i g a t e , in  th e  a r e a , the b as ic  s u i te  o f the
Jamestown Igneous Complex and to  view th r  rocks i r  th e  1 i jh t  o f  rec e n t 
inform ation su g g es tin g  th a t  th e y  b e , a t  le a s t  In p a r t , th e  a l te r e d  and 
mstamorpho sed p ro d u c ts  o f  p r e - e x i s t in g  sedim entary  rocks  o r  a lave red  
sequence.

At an e a r ly  s ta g e  i t  was recogn ized  th a t the  d e ta i l e d  work 
Involving s t r u c tu r a l  m easurem ents would be v a lu e le s s  i f  they were not 
accurately p lo t te d  on to  a s u i t a b le  base map. ih e  on ly  e x i s t in g  maps of 
the area were cor e<ned to  mine p r o p e r t ie s  and to  th e  map p repared  by the  
Geological Survey n a s c a le  o f  I : 50,000 -  f a r  to.) sm all e s c a le  to  be 

p ra c t ic a l u se .

An ac cu ra te  base map was re q u ire d  fo r thn p lo t t in g  o f 1 ith o lo g ic  
and s tru c tu ra l d a ta  and in  th i s  re s p e c t th e  Economic Geology P esearcn  Unit 
obtained f in a n c ia l  a s s is ta n c e  from E a s te rn  T ransvaal C o n so lid a ted  Mines 

la ited  and F e d e ra le  Mynbou Be p e rk .



The A ir c r a f t  O pera tin g  Company was commissioned to  com pile a 
eo'itoured base map or, a s c a le  o f 1 i 10 ,000 , from a e r i a l  pho tog raphs. 
Finances lim ited  th e  u lt im a te  e x te n t o f  the area covered by the map and 
i t  was u n fo r tu n a te  th a t  on ly  about one q u a r te r  o f  th e  a rea  d iscu ssed  in  
thia report was in c luded  in  th e  u n d e rtak in g .

Th# ar#a b*t**#n th j  trigonom etr ica l beacon* Bar 5 and Bar 4
may, th e r e f o r e ,  s o le ly  be reg ard e d  as having c o r r e c t  angu lar p la n im e try .
It W4B l e f t  co th e  w r i t e r 's  d i s c r e t io n  to  choose a p a r t i c u l a r  method ( ta k in g  
Into c o n s lu e ra tio n  th e  f a c to r s  o f  tim e , m a te r ia ls  and e x is t in g  mapr a v a i l ­
ab le ) , fo r  the  c o n s tru c t io n  o f  th e  rem aining  p c r t io n  o f  th e  base map. The 
fin a l map* were com piled by a s e r ie s  o f  s ta g e s  in v o lv in g :-

1. th e  e n la ro in g  o f  th  1 i 50,000 G eo lo g ica l Survey p la n  
t o l l  10,000 on m e l e c t r i r d l l y  operate..' m irro r p an tog raph .

2 . th e  t r a c in g  o f f  o f  d e t a i l  #d to p o c a d a s tra l  in fo rm atio n
fro* w r ia l  pho tographs en la rg ed  to  an approxim ate s c a le  o f  1 t 6 ,0 0 0 .

3 . th e red u ctirn  o f  t h l ;  trac in g  to a w a l*  o f  1 i 10 ,000.

4 .  th e  com pensation o f  e r r o r  de riv ed  flora th e  com parison
Of th# #ound p o r tio n  o f  the between Bar 5 and Bar 4 wltn th at o f  the
tracings of th e  sanw a ie a .

5 . th e  f in a l  c o m p ila tio n  c f the -naps on 1 t 10,000 s c a le  
ffind the subsequent r e d u c t io n  to  I * 15,C»X) by photographic  means (Fig*,.
2 and 3 ) .

MTiKJCCfflffLISHED

As wes m entioned p re v io u s ly  work on the  underground mapping 
the mine began e a r ly  in  1962. I r  Jan u ary  o f  th a t  y e a r , underground p lans 
** used fo r  mapping were p reparec from survey  p la n s .  The e x i s t in g  

i  l 1 ^ 0 0  mine p la n s  were e n la rg ed  t i  1 i 250 in  ovder th a t  d e ta i le d  
S truc tu ra l o b s e rv a t io n s  could  be reco i ied  a c c u ra te ly  ( F ig .  4 ) .

A s u rfa c e  p la n  o f the  mines and p ro sp ec t tre n c h e s  in  th e  c la im  
* * •  oo ep llsd  by su rveyo rs c f  E a s te rn  T ransvaa l C o n so lid a ted  M im s L td . ,
** * "M l*  o f  1 '  2*000 w#s reduced to  a #ca l*  o f  1 : 5 ,000  ( F ig .  5 ) .

D e ta ile d  s t r u c tu r a l  in v e s t ig a t io n s  both on 3..: f ice aixi urklerground 
th e  reco rd in g  o f  such minor s t r u c tu r a l  f e a tu r e s  a* fo ld  a x ia l 

piling' d i r e c t  ions  o f  fo ld s  and 11 neat In n s , a t t i t u d e s  o f fo ld  ax ia l
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Th. c . n t r . l  w c t io n  o f  t h .  L ily  M in. h „  b . .n  d ,v . lo p « ,  ^ T .  th .n  
,th.T w c tlo w  du. to  th .  o ccu rr.n c . o f  .n  o r . ^ » o t  th »t c o n ta in ^  
t io w lly  h l g h j p l d  v . l u , , .  Th. u n d e rg o und d . t .  « ,  uwd con .tru ct .  
, 1 , «  mxWl ih ow ln , th .  = d .  .nd o cc u r r .n c , o f  f r . c t u r . ,  Md q u v tz  w i n . .  
Bwcclm M M # and th#  # a # t# r ly  p lung ing  shoot w ith  th#  bonanza gold  pock#t# 
are also  in d ic a te d  on th e  model.

k. ACKsarLEDCBgarr's

T h l ,  I n w . t l ^ t l o n  M d . pommlbl. by E .T ^ .  Andi w
md A.W. C * H n  ( T r lb u to r .  o f  t h .  L ily  Gold M in.) .h o  l n , t l g . t « l  t h .  , tu d y
»nd co n trib u te d  s u b s t a n t i a l l y  tow ards the c o s ts  o f  the  u n d e rtak in g .

Much u se fu l a s s is ta n c e  was a ffo rd ed  th e  w r i te r  by E a s te rn  
Trtnsvaal C o n so lid a ted  Mines L td . ,  B a rb e rto n , wrfio p laced  a t h is  d is p o sa l 
in m w ra b le  maps, m a te r ia ls  and in fo rm a tio n  p e r ta in in g  to  th e  geology o f 
tJh« B arberton D i s t r i c t  and th e  L ily  Mine in  p a r t i c u l a r  and thanks must be 
given to  th e  g e o lo g ic a l s t a f f  who were always ready  to  be o f  >he f u l l e s t  
ass is tan ce .

To Mr. M, van R. S te y n , g e o lo g is t  a t  F a irv lew  M ine, wh: gave 
useful adv ice on underground mapping te ch n iq u es  and to  Mr. E . Burrvw,
manager o f  th e  S c o t i a  T alc M ine, thanks are e x ten d ed .

A sp e c ia l not*  o f  thanks  go to  M *s*rs. R . and T . Thomson fo r 
« ir  co n s id e rab le  h e lp  at  the  L i ly M ine. and to ca v e ra l members o f  the 

cconemic Geology Rwsearch U nit fo r  t h e i r  much a p p re c ia te d  adv ice and 
srlticlamm.

.. F in a l ly  th e  w r i te r  would lik e  to  ex p re ss  h is  thanks and ap p rec io -
" n y  In which Mr. and M rs. R ^J. M illa r  o f  th e  farm

lu y d a le , w ire o f  a s s is ta n c e  d u rin g  h is  s ta y  w ith them.
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* • GEKBAltSED UEOLOGĝ AL PICTl^ E OF THE AREA

(a )  e i m t U t i t k n .

#«tl, o f  the 9T*nlt* »nd o ft« n  occurring «& x .n o l i t h ,  . i t h ln  the w . n l t ,  . r .

farm a h m a n  »nrw f h a t  rtr-^. i^s«» i____ e . ,.•. .. . . T,   /  ,  . _ .    - ' " t "  "• • 1 h '$3« u u n v a c t  ane>nio
o c c i f  le »  p o r t io n  o f  tl « Kaap R lv*r V alley  from 

: M k , : l d l n g  to  H o n ^ b lrd ,  and In  a d d i t io n ,  hay malt. ^  m eh  o f  th a  f i a t  
m t r y  n,mr la w , ,  C rw k  S t a t i o n .  W ith in  t h l -  c o n ta c t a m h lb o l l ta  b a i t  
«  « m w « l q u * r t , l t l c  a c h la t  h o r iz o n , th a t  a a p .c la l ly  M i l  d .w lo p « l  

t h .  m r th  «nd n o rth w a .t o f  Euw ka S id in g .  T ,1 , 1,  , o l l o « d  by a fu r th a r  
o f  basic  rocks co n s is t ing  e s s e n t i a l l y  o f  c^een a ^ n h lh o li te s .  The 

w otact « ^ n l l m ] | t . »  and th*»* p radom inan tly  t r a ,  e l i t e . a c t i r m l l t a  a c h la t i  
** w p a r a t^  by a f a i r l y  a harp  boundary where ax c u r e s  ara good but 
p n e ra l iy  t h .  c o n ta c t la  obacu red  by f l a t  s c ree  „  ! s n i l  cov&rad groim d.

Kxtoildlna ac ro aa  th e  e n t i r e  a rea  to  the  s u th  o f  th e  g reen  
#ml*o%. M h la t h o r iro n  ia  th e  m assive Woodies cor glom erate -  q u a r tz i t a  
larlwrn f rn im g  p a r t  o f  th e  L ily  S y n c lln e . T h ia  for, a t lo n  b u ild s  a p ro ^ ln -  

o c tu ra  a« a t lg h L ly  fo ld « l .y n c l in e  in  th e  eaac and a clo sed  
m i  In t h .  c m t r . l  p o r tio n  o f  a r e a .  Toward, the  » e , t  th e  r id g e  a p l l ta
. . .  band, aa p a ra tw j by In tru s iv e  g reen  s e r p e n t ln l t e ,  and
l , 'C schist b o d ie s .

o f  th e  8* 1 "  q u a r tz ite -c o n g lo m e r a t e  r id g e  more b as ic  s c h is ts  
c o n e l , t  * w * n tlm lly  o f  f  lc - c h lo r l t* - c a r b o r . , t e  mchimt# but 

l# t# rm lly  and w ry  o f te n  1 p e r c e p t i b l y  in to  t r e i o l i t e  e c h ia t* ,  o r  
< ?yw ti-ch lo ritt-c» rbonat#  s c h i s t s .

•tt*in ♦k ?reen w r p e n t i n l t e e  a re  in tru d ed  in to  d i f f e r e n t  r  -ck types but 
Tmle L  "Kimum developm ent to  th e  northw esi end n o rth  i f  th e  S c o tle  
c*l* . . i irW nf f r  s h«ba s id in g .  A nother s e r p e n t ln l t e  in t ru s iv e  o cc u rs  in  the  

* p o rtio n  of th e  a rea  nea r Sugden S id in g .

ly .  «j  ?  ^  o n  t h e  b a s i c  a u ltr  i s  i sheart-.-’ h o r iz o - .  co i s  i st  i ng naln-
'itrnrc*! , Quart: porphyrle* and q u a r tz - s e r l i l t e  schl t ,  w ii' m few

shaly  and s i 1 ic eous h o r i z o n s .  These rocks  a re  cons id ered  to 
*•§ w  th e  Onverwacht S e r ie s  and are  bes t developed betweer, i- oneybl rd



Crwk and Low,'# C reak, Wiare they build  * prominent r ld q e . To th . 
hw w ar, only acattared  ou tcrop , occur between broad zones o f  farmland and 
Kree cover. They are o fte n  Invaded by b asic  horizons that occur confoimab' 
batman the a lllce o u a  and ch erty  zone#. There a r . ad d ition a l ta lc o se  w h is t
horizons and s e r p e n t ln l t e s  sou th  c f  the  Onverwacht h o riz o n . F ig - tr e e  S e r ie s  
shales end yraywsckes w ith c h e r t  bars and banded iro n s to n e  h orizon , follow  
conformably above th e  b as ic  zo n es. In  the  ea s t  near th e  L ily  Mine th e se  
shales and banded I ro n s to n e s  are  best developed a t th e  base o f  the S e r ie s  
and are follow ed s u c c e s s iv e ly  by s i l i c e o u s  ch e rty  zo n es, g/aywackes and 
shales and zones o f  c h l o r i t i c  c a rb o n a te - r ic h  rock and ta lc  carbona te  s c h is ts  
The l a t t e r  a re  concordan t w ith  th e  sed im en ts .

The i*>per p o r t io n  o f th e  F ig - t r e e  su ccess io n  i s  marked in  the  
by the  o ccu rrence  o f  what th e  G eological S urvey ( v i s s e r ,  1956) c a l l  

la v * . T im e  are o v e r la in  by th e B asal C onglom erate h o rizo n  o f  th e  Moodies 
System,

A wide v a r i e ty  o f  dykes are found th roughou t the area Many o f  
the rocks form erly groiped as belong ing  to  th e  Jamestown Complex h&va been 
rec la ss ified  In to  th e  Onverwacht S e r ie s  and th e  F ig - tr e e  S e r ie s  lava 
horizon has been -dewed in  a new l i g h t .

Table I g iv e s  a re v ise d  s t r a t ig r a p h ic  coiumr. o f  th e  area w ith 
the approximate th ic k n e s s  o f  th e  u n i t s ,  (sec? pqge 24 ),

(11 ) S tr u c tu r e

The L ily  S yn c lln e  it. a narrow  stru ctu ra l e n t ity  o cc u rr in g  along 
the northern fr in ge o f  the B arb e rto n  M ountain Land between th e  N e lsp ru it 
Gfenite m assif and th e  Eureka S y n c lin e , As m entioned e a r l i e r  the  S ync line  
i* t ig h tly  folded with i t s  so u th e rn  limb o v erfo ld ed  to th e  n o r th , The 
erttire structure d ip s  s te e p ly  to  the  south  and in  the  cen tra l p o r tio n  i t  
occurs as a t ig h t ly  c lo se d  f o ld .  In  th e  w est the sequence has been 
H sarated by basic  in t r u s i v e s .  In  th e  a rea  northwest o f  the S co tia  T sic  
« i»  the L ily  S ynclin e i s  co n s id e ra b ly  d is ru p te d  ind th e  q u a r t z i t e -  
cenglemerate members a re  d is s o c ia te d  from one anrther by la rg e  in t ru s iv e  
lerpentinlte bodies.

The L ily  S y n c lin e  appears to  be separated from th e  Eureka Syn- 
by tw) f a u l ts  v i z . he Main S o u thern  F a u lt  and th e  LI ly  F a u l t .

** f a u l ts  are  s im i la r  to  o th e r  f a u l ts  in  the  i ' l - t r i c t  in  th a t  they al so  
8ee® in  the  a n t i c l i n a l  d iv id e s  se p a r a t i n g  major syn: 1 i '«■

The Main S o u th e rn  F a u lt  e s p e c i a l l y  and p o s s ib ly  to a V 
• ^ B t  the L ily  F a u l t ,  ac t  as high  Angle lo n g i tu d in a l th r u s t  f a u l t s  in  much
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STRATIGRAPHY m , , | ^

-— ------------- M lw lu a Q iiK n n  B in ln . and  1 e r ra c e a
--------EUEW  S ' i t C L i m

N orthern  Limb

Rock Types Thick
-n e s s

Rock Types Thick
-n ess

Rock Types Thick

w m m p s m
Q aartiite
varie tiv s

Besal Conglom erate

20 ' -
40 0 '

3 0 ' .
250 '

Q u a r tz i te  
V a r ie t ie s  

B asal C onglom erate

20 ' -
400 '

0 ' -
JKO '

P re se n t but not 
mapped 

B asal Conglom erate 3 0 '-
50 '

I t e s t m ,  S t r i a i  
B m l^ e d  on ly  in  
MU a l te re d  lavas 
Otwiopsd on ly  in  
IJI» ih a le s  and 
altered  graywackas

0 ' -
1000'

O ' .
200

Not Developed 

Mot Developed

m m m  s s r i s s
l m  Mphibole 
idilsts
Heel Contact 
NfcShoUte, 
Intercalated acid 
•■Mite.
N w tic  aha la
itf  irniatiferous 

-MUtiltaa

Lava ? o r  t u f f a -  0 ' -
ceous graywacke 300 '
Graywacke, sh a le  
c h e r t ,  banded 7 9 0 '.
i ro n s to n e , bm*ic 5000' ♦
s c n i s t s

3 0 0 '-
2700 '

5 0 '-
3500 '

T a lc - c h lo r i t e -  
c a rb o n a te  s c h is ts  

T a lc -c a rb o n a te -  
c h l o r i t e  
q u a r t z - s e r i c i t e  
e c h is t s ,  
e l t e r e d  ac id  
la v a j

5 C '- Not Exposed 
250c

Not Exposed

1000 ' -

2000 '

& m m  wrm
^ • K p . n t i n i t a s  w ith  m agnesite  

n ic k e ll f e ro u s  s e r p e n t in i t e |  Jam esto 'm  Complex ?

%%###% G r a n i te , g n e i s s ,  p eg m a tite s  and a p l l t e -  

d e l e r l t e ,  d ia b a s e , p o rp h y r i t ic  d ia b a s e , art

5 0 '-
1500'
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m » ^ s m
illilllli!1

C  " "  » P " - ' " «  o « r  .  . 1 , . ,  .  , .  bu t w r .  on ly
K h l l t l t  h o r l i o n .  o f  .  b r l t t l .  n . t u r .  , . , .  In q u . r t i - „ r l c l t .

( l i i )

   M »tim,rphl,» o f  v ir y in g  gr.d« I ,  m anifest , lm c ,t  entlrm lv
y  t h .  .x c p t l o n  o f  th . F W -tr ^  .u c c .w lo n  occurrln;

I. = ' Th, m .t.irT rh i«n  1 , co r ,.ld ,r .d  to
T vT  ^  th.rm .1 . f f . c t ,  produe.d k-, In trm lo n  o f  th ,

.  T t h  c o ip l .d  * lth  dynamic M t a i  irh lw i r .m u ltlng  from th* 
cm w !  ,  !  " " " ' * *TKlu»l le w r ln q  o, w ,. o f  w f m r p h l m

— =»W«Wd from th .  y , n l t « ,  and the rrlamcrphlc m ln ,r«l
"  d lL " "  """ld*r*d In t h ,  llgh^  o f  th ,  ............ ..

l * o "

T)** * po** lb l*  to  g ro i f  th e  su ccess io n s  1, ' j  t h r e '  : r l e # .
TWmeaT g r a n i t e ,  f a l l  In to  'h e  h o rn b le n d e - ^ r n f e l s  .c le s .

"*Y rock* c l a s s i f i e d  Im o  the  a l h l t f - e p l d o t e - h o i n f e l s  f a c i e s



« ,  t U l  N r tW , - u t h  t h ,  rock , c .n  b . m  th , ^ , , n . , h . , t

morphism.S = :c a ^ c : ,ir = % K E
<iv) M ltw r a l l i . t in n

■ ■ H i.
@f ABBfQfleh to  D e ta ile d  r.nn \rr - n ‘ t h .  Ar#^

(1 ) In tro d i ir t l^ p

< U ) E ls ld  Q ccurrencf and n . . r r i nt ^ r

l o d l t l , ,  and %, , ,  ,, L r r .n c ,  
*W T |*W . m acro,coplc r o:cop

p w n e f  h«md »pMlm.n» and th in  i . c t i o m  la  g i v -



( i l l )  S tructu re

( iv )  m tm o z n h j .»

(v )  O rigin

m a K M i  :E P 1 «  .  SYSTEM.

(» ) In tm d u c tly p ;

■ ■ H a
* r # « o l l f  and " r c ln o llt*  , c h l , t ,  

j .  '« i « - c m r k n . t —q u m r t i ^ ! i l o r l t .

SiEEiiEyrLESsZBEs'EEr™"''”
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Th# contact aq ph lbn llf*  horizon occurs immediately to  the  south o f  
A# M sp ru it O renite and extends mcrvs* th e  en tir e  area . In th e  west the 
W#####lan 1# narrow##t and In p la ce s  th e  a n p h lb o lite , app-'ar as scattered  
xanelithf In the g r a n i t e , w hile  in  Lh  ̂ e a s t  the  zone wiuens out considerably  
W  #tt%in# a maximum thlvknea* o f  abo A  3,500  fe e t In  the Loiw'* Creek - 

region . The con tact with the gran ite  % m ottly  hidden b / scree  
W # # il ,  or large t r a c t :  o f  arab le farmland. Lxpc cures are particiU m rly  
(pad along severa l s e c t io n s  o f  the Kaap Rivor  and in  the  area m r t h  and 
WthWit o f  Eureka S id in g .  A m phlbo l i t i c  x e n o l i t h s  are comronly encountered 

Immediate i n t a c t  zone but in  a few in stan ces  may alao occur aa 
Mb as a q u arte r  r ;  a m ile to the north o f  i t .  The g r a n i t e  d i s p la y s  
w*wbm r # la t^ '# h ip #  w ith th e a o ^ h ih o lite s . The sca ttered  x en o lith s  
hm# *#rp bou.. lea w ith the Igneous m ateria l ar î are p ler :ed  by tongue#
Mi V#iR* o f  per*. M t i c ,  a p i l t i c  end g r a n i t i c  ra c k .

The aq ph ibolite  zone g en era lly  o c c i^ ie s  the d iv id e  between the  
#"**# M il#  to  the north and tha L ily  range co che south . The kaap R iver 
**d#rs through th is  low ly in g  area before i t  c on t in u es  northwards ' i t o  the 

at Honeyblni Towards Louw's Creek S t a t i o n  the formation i Ids 
• fm  iso lated  h i l l s .

In the  exposures provided by the Kaap R iv i r  noxth o f  the  farm 
bm* Riverbank,possible remnants o f  the  o i Ig ln a l layered sequence can be 
M s m d  are only p a r t ia l ly  a ffe c te d  by th e  metamorphism t h a t  enveloped

T y p ica lly , the rocks c l o s e s t  to the  gra n ite s  co n ta in  abundant 
***** plsochroic hornblende with accompanying p la g lo c la sa  f e l s p a r  

Vttlttt} and f in e -g ra in e d  q u a r tz . Minoi v a r i a t i o n s  in  the co r ,p os it iu  ' 
f« r* s P e r l  and Maude's Rust where th e  rock s  c o n ta in  abundant 

Minute h a ir lik e  fractu res  in  th e  am phlbolltes are i n v a r ia b l y  
W ye l lo w ish -g reen  m in era l e p id o te , w hile o c c a s i o n a l l y  l a r g e r  

# f id o # ite , a rock  composed prim arily  o f  qu ar tz  and e p i d c t e , occur  
leas ¥ * * *  r̂ac^ur® snd jo in t  p la n es . An i n t e n s e ly  deformed migmat ite  

also c o n ta in s  a s c a t t e r e d  development o f  e p id o te . Away from 
the rock s t i l l  m aintains the  b lack  sch ist;  se appearance but 

"ore o f quartz arid ho m b  2 onde .vith ^ la g io c la se  fe lsp a r  
^ t * ^  mica in  le s s e r  amount#.
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( i l l )  n ^ T n h l i m  

TX. M,ntmet a re  undoubtedly  th e  r - s u l t  o f ,x f n « l* »

, f  K u t l w ' t  F in la n d .

■ m
#t#m%phic f#cle& In whe iro&.

U v )  Q t l a l D

rnqmae# #md not b*#lc Intrum lvca.

iSllBlllil'



a .  ^ n t lo n e d  e a r l i e r  th e  G eo lo g ica l Survey ( v ie e e r .  1916) hae

r Z 3 " " '  th '*  = « "  ^  gra n ite  c o n ta c t.

The two p o s s i b i l i t i e s  are

1 . b##lc o r  u ltrm b e s ic  igneous rock# .
2 . a i l lc e o u a  do lo m itaa  and IW ae tonaa  »

c o n p o s it io n s  (T u rn er and V erhoogen, I9 6 0 ).

EBllliiŜ
mliteet at the time.

(c) 1—e" » - * 'h o le  S ch ta ta

( 1 )  M e l d  O c c u r r e n c e  a n d  D e a c r i u t i a l L

SliliSEir
found within the broad g r o u p .

■ H i
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tw m llt# sch is ts  m#k# an appearance at sca tlared  Interval a between 
Cryatal Straa# end Ca.a#lol Farm.

In hand specimen th# ty p ic a l l ig h t  grasn need les o f  trei& 'llte  
wd actinolic# are seen to c o n s t itu te  th e greater p ortion  o f  the rock.
Is thin section the rocks gen era llv  con ta in  varying amounts o f  carbonate 
Material, ta lc  and m agn etite . A l l t t l *  c h lo r ite  i s  in variab ly  present 
„  s e ll .  L ocally , eiA sdral rhombic c r y s ta ls  o f  sphene and prism atic  
rhlorltoid needles mere noted. There i s  a notable absence o f  dark green 
hornblende and p la g lo c la ee  fe lsp a r . A ccessary m inerals th a t acco^any  
tha ll^ it green asqphlbole s c h is t s  a lso  include ilm en lte  and i t s  a lte r a tlo i'  
pm*et, leucoxene with b lo t l t e  and a p a tite  f a ir ly  prominent e s p e c ia lly  
fxse the Naude's Rust area.

( i i )  S tru c tu re

The green aeqphibole s c h is t  sequence l i e s  confoim ably a bow the 
mewct asphlbolite s c h is t  to n e . The .-ock p o sse sse s  a fo l ia t io n  that  
wca a y  la  p a ra lle ls  the reg ion a l trend o f  the formations and i s  
practically everywhere v e r t ic a l or s te e p ly  d ipping to Lhe south .

In d ic a tio n s  were found, in  th e  -.i-ong ly  s c h is to se  am p h ib o lites , 
('I h e  super imposed lin e  at io n s . These rocks are however, no t conducive 
w the recording 01 s tru ctu ra l phenomena, and . t  was on ly  .n  rare 
Wtamces that ad nor stru ctu res  could be recognized in  ou tcrop . The 
tscki have recorded the defo rm atio n s  as is  evidenced by mi.cn.scopic 
kits seen In th in  sec t io n  but i t  appears th f t  in  the f i e l d .  The rock 

w ill probably d isp la y  the s tru ctu ra l phenomena must be p artly  
fathered.

dieroscopic s tru ctu res  vary l i t t l e  from those seen in  the  
a ^ h lh a llte s . There i s  a tendency at tim es for the mineral 

to  becosm le s s  regular and ra d ia tin g  trem o llte  need les are 
**aslenally seen probably in fiica tin g  that the con fin in g  p ressures *mre 
k * lntea»ae.

(H I )  ^ 'T r r W i l M

The se t amorphic e f f e c t s  produced tyr the gran ite In tru sion  in  
^  ***& ere also w dou h ted ly  r e f le c te d  *n t h is  zone. The grade o f  

is  s lig h t  in  comparison with the hornblende s c h is t s .



From north  to  so u th  t h e r e  I s  a p ro g re s s iv e  d e c r e a s e  in  horn- 
and a corresponding  in c re a se  in  t h e  amount o f  t r e r o l i t e - a c l i m l i t e  

0TtMnt. Once again  coa%x)sitional banding i s  e v i d e n t .  T his is  
particularly c le a r ly  shown in  t h e  road c u t t in g  through Honeyblrd C ree k ,

The shrrp c o n ta c t between the  dark  am ph ib o lites  in  th e  n o rth  and 
m  l i # i t  gw en aaphlbole s c h i s t s  may be a sc r ib e d  to  a p o s s ib le  com bination 
»f fectors. These are (a )  a d ec re ase  in  h e a t and, th e r e f o r e ,  a low ering  
if the met amorphic grade and (b )  a c c n p o s i tio n a l v a r ia t io n  o r  change o f  the
pre-existing form ation .

The met amorphic m in era l assem blage in  o rd e r  o f  abundance was 
fund to bat- tre m o li te  and a c t i n o l i t e ,  c h l o r i t e ,  b l o t l t e ,  t a l c  and 
teeilly sm » sphene and ct l o r i t o i d .  The northern p o r t io n s  o f  the 
eqwnee may contain some green  hornb lende and p la g lo c la ee  fe lsp a r  ( a l b i t e ) .  
Qeefai I s  ubiquitous though sometimes i t  o cc u rs  on ly  as  a f in e  m a tr ix .

The t r e m o l i t e - a c t in n l i t e  s c h is t  zone would conform t o  an o u te r  
WVS# » f  a contact a u re o le . The m inera l assemblage c o n s t ' tu t in g  th i s  
1991 allows i t  to  be p la ced  in  th e  a lb i te - e p id o te - h o r n f e ls  fa c ie s  o f  
fem t m i  Verhoogen ( I 9 6 0 ) .  The p re s s u re - te m p e ra tu re  c o n d itio n s  th a t  

probably operative i s  shoum to  be a p p r o x i m a t e l y  P H2O ® 1 ,0 0 0  bars
eltiw ugh te m p era tu re s  as low as 200 -  250°C a re  s u f f ic i e n t  

k t  l u e s l i t e  to  form (Bowen I V B a r th , 1^521.

Clvl O rigin

^  . Itiese rocks have much in  common w ith  th o se  a i s r  issed e a r l i e r
to  the c o n ta c t a iro h ib o lite  zone . Mlneraln. . I banding is  

but th e r e  i s  a lack  o f  q u a r t z i t i c  o r  - ' . ed s i l i c a  r ic h  
The over a l l  d e f ic ie n c y  o f  q u a r tz  may be t f r ib u te d  •> a lavk 

to n e iltu e n t in  th e  e a r l i e r  fo rm a tio n s  p r io r  t j  m tam o;>hism .

^  , fpefflDlite hat been regarded  as one o f  the f i r s t  formed
product a. In  an e q u ilib r iu m  s e r ie s  o f  re a c t io n s  inv o lv in g  
e lim in a tio n  o f  ca rbon  d io x id e  from s ilic e o u s  dolom ites a t  

S W ’WpressuEre in  an advancing tem p era tu re  environm ent ( i i  ’ le y ,  1948).. 
ih  l##%*e dolom ite che f i r s t  formed new m ineral would be ta l c  and 
W lW ifig mstaaorphlsin trem o lite  would appear.

o cc a ren ce  o f  r h lo r lto id , an iron-alimtina s i l i c a t e  into  
no magnesia can e ..te r  probably In d ica tes s p e c ia l co id ltlo n n  

H i dtvetepment from a p o rs lb le  sedimentary su ccess io n . B a r th  ( 19f>2)
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aiorit* sc h is t  zones. T o u n a a lin lz a t io n  o f  th e  s c h is ts  i s  coomen 
„  i.lally in  the n e i^ b o u rh o o d  o f  q u a r tz - to u rm a lin e  v e in s .  The 
tgieeslins $• in v s r le b ly  th e  i r o n - r ic h  v a r ie ty  s c h o r l i te  and occu rs  as 

prism atic  r* -y # ta ls . Some th in  s e c t io n s  o f  rocks nea r th e  ta lc  
eh iit belt in  th e  L ily  Mine in d ic a te  th e  p resen ce  o f  a n t ig o r i t e .  Some 
of the ta le - c h lo r l te  zones c o n ta in  abundant f in e  ch e rty  qu artz  p re s e n t in 
lq * s  bstwHfl th e  c h l o r i t i c  m a te r i a l .

(II) Structure

The rocks g e n e ra lly  d is p la y  a s tro n g  schi .to s ity . The ta lc  
lehists aear the mine have th e  appearance o f  being  sh e a re d . On the  w hole, 
Mtcnpi are poor and only in  a r t i f i c i a l  ex p o su re s , e .g .  th e  Main Q uarry 
sf tfw Uly Mine, can any s t r u c tu r e  be s e e - .  The achlstosity  i s  again  
ireleped parallel to the r e g k n a l  t r e n d  o f  th e  fo rm a tio n . Minor f le x u re s  
yd eenlortions w ith h o r iz o n t .1 c r  n e a r ly  h o r iz o n ta l  a x ia l  planes were 
ats*.

The ether s c h is to s e  rocks  are  more b r i t t l e  end in  th e  f i e ld  are  
ma to display only a w ell developed fo lia tio n  th a t  i s  v e r t i c a l  o r  
iWpiy dipping. In  th in  s e c t io n s  a marked banding o f  c h l o r i t i c  
utarial is  seen together w ith  a l t e r n a t e  s i l i c e o u s  and c h e r ty  bands. 
Bwdiaaged structure# indicate considerable com pression p e rp e n d ic u la r  
to tos toiiation t r e n d s .

IH are w eathered the  t a l c  s c h i s t  o f te n  has a sp o n g e -lik e
with numerous h o le s  and c a v i t i e s  th roughou t th e  ro c k . In  

*" eases a section c u t ac ro ss  a l e s s  weathered specimen shows 
^■wiai suhe*ral ctH ic  specks o f  a m in era l a l t e r e d  to  lim o n ite .

( i l l )  M e ta r o r p h l  am

TMe aetamDrphic m ln e .a l assem blages o f  th i s  b a s ic  s u i te  o f  
,BI*l ate indicative o f  a low grade raetamorphic zona.

Tale and c h l o r i t e  a re  th e  main miners' • produced by th e  
alteration w ith  t r e m o l i te  o c c u rr in g  locally . Whereas 

••write is  in v a r ia b ly  aligned in  a l t e r n a t in g  bands o r  la y e rs  th e  
T*®**-a is  often seen to be grow ing a t  r i ^ i t  angles to th e  f o l i a t i o n  

ly c i r c u l a r  r a d i a t i n g  n eed les  o f  tremolite were 
within a f in e ly  crysta llin e  q u a rtz  matrix.

^ . T*1* tala o cc u rs  In felted masses th a t  do not bear much
to  th e  f o l i a t i o n  planes. C arbona te  i s  f re q u e n tly
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1 T»,« horizon; on th* ,urth*rn Umb o! %-h* Lily Synclln*
, _ *d\lT#»t*d q u *rti.*« rtc lt*  * c h l ,t , ,  qu* rti.m lc» .w rlc lt,

m fw tic  W -'lo' '  ^  y ^ r t t l t* *  mnd g ,rm tt(« ro u , q u a r t i l t , , .

2 In th* in tlc lln * ! ion* th*r« occur t« lc -ch lo rlt« - 
K h l.t* , pmb.bly «h.w *j «nd . I t . r .d  *cld .  «nd

,* r r  porphyrt"'

1, 1) Llmf. L llv  SvncllO *

1. c , - td  Occurr .n c . and D**trlnUaD 

g m .'n  th . con«*ct w fM b o Itt. w h l . t  ten , t h . r .  . r .  l * l . t ^

WpM*##.

To»r«|. th* w i t  th . q u m t.lto . or . l l lc w u , horizon, i .y  b.

: :  z ^ m ^ i / v n j o * .

#A$1 n»e»unicstlon).

Th, ho: H o n . *r* . .Id o m  v*ry o ld .  *nd y . y  from .  f "  ( " t  to  
i m h w . f  *hout I K  f * * t .  T h , n o r r o w . t  d * y * lo p " n t  t«  t  - 
M td w r*  *11 th*  ,o c c .« * to n . d l w r g . ,  *om* b * tn ,  e lnch*d  o u t 
i l t y t h * .

iSlIilE:lil-
teeedi (era  g&rm t p o rp h y ro b la s ts  a re  d ev e lo p ed , some o 

«  inch in  d$ iroeteT.
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" h o l t * .  A c r o c U n , .  «nd w g n a t l t . - l l m a n . t * .

# # * *
ud« A *»r*l.

E g g l l s i P l S S .
k in a 'I t*  k -M tl» ...

^rmW# fw i#*  w u ld  n o t be u n reaa v n eb le . (See F ig .  / / ;

*W  th* M * n *  m l* tlo n * M p «  h w *  b**n o b l l t T . f d .

4 , O rig in

"**#%* H  A # leYered #equ*nc* argum ent.

. t  A . , .  h .r H o n ^ ,r .  r . p . ^, I t  must be m entioned th  .
'** *UmlMt% in  the  B arb e rto n  M ountain Land, One o c c u r  ren t.
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s if lT x -'S ^
W W  * f  rock  found on t h .  n o r th . r n  l ln b  n f  t h .  L i ly  S y n c ltn .

mmmrnm#
« " V « l » n ,  , « p l „  o f  d . f o r * d  O n v n w c h t

2 .  S t r u c t n r .

* w 'T  tlle  f l c t  t h , t  t h , , e  rocks s r .  la rg e ly  o f  « b r i t t l e  
—e  _ " c o r d ^ l  n w . r o u , s m ^ l  o r  m inor s t r u c t u r . l  f . ^ u r . .

n m ^ i tW n  f o ld s ,  end r o n j u ^ t .  fo ld s  ( w .  P W . s  10 w d  11 ). T h . 
J T T  J 9 f1'’ *• P T . l l s l  to  t h .  re g io n a l t r e n d .  The fo rm ation  
T  "  "hesM d w ith  t h .  r e s u l t  t h K  .  s tro n g  f o l W l o n  h a .

•itie ll i !  S tr ik e  o f  the h o r iz o n s . The f o l i a t i o n  is  alm ost
** M  <Hp« s tw p ly  to  th e  so u th .

J ?  *M * w n  p o r t io n  o f  t h .  m o .  n ,m  lourn 's C rw k , t h .  fo n w tlo n
a Z L L  ‘• •p ira te d  by b a s ic  t a l c  s c h i s t s  and e e r p .n t i n i t i c  ro c k s .

* sk m _  w r i U  p h o to y a p h . th m  t h i s  u n i t  cou ld  b* a
Z 2 a % 3  .  " " " a l  " t r w t m .  b u t no f l . l d  w ld .n o .  o f any m r t

to  s d w ta n t l a t .  such a p ro p o s .l .

w o o rd lo n  f o ld s ,  c re n u lm io n  fo ld s  M d ^  tlsm s  co n ju g a te  
k — . ***" a t  I n io r v . l s  betsawn S h .b a  S id in g  and to  urn's C reek .
" rn M d T e a T  th*  c r . , t s  o f  t h .  r l d g . , .  A sm r. c o K l . t .

* " r u c t u r .  i s  g iven  a t  a l a t e r  s ta g e  under S tru c tu r& l
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Microscopic stru ctu res  **r* la rg e ly  o b lite r a te d  by th* strong  
W iftion and p a r a lle l alignment o f  th* mineral c o n s t itu e n ts . Boudimaged 

"nests" are prominent ( s e e  P la te  6 0 ) .  These msy he deformed 
Z L a le *  or quarts phenocrysts o f  an o r ig in a l acid  la v a . Minor 
Z a d io n  fo ld s seen under the microscope tend to part or c lea v e  along 
plaiwa cosposed e s s e n t ia l ly  o f  s e r l c l t e  ';r c h lo r ite  ( s e e  P la te  9 ) .

3 .

IhtsmorpAism has produced c h lo r ite  ind c h lo r ito ld . The 
eUefitoid invariably  occurs as eifiedral hexagonal c r y s ta ls  d isp lay in g  at 
time h e *  g la ss  stru ctu re  and p o ly syn th etic  tw inning. O ccasion ally  th*  
f  lefltold  c r y sta ls  o c c w  in  ra d ia tin g  groips eh il*  in  some Instances  
/vedMl c r y sta ls  were seen o r ien ta ted  at r l j i t  angles to the fo l ia t io n  

seh ie te slty  in d ica tin g  th a t they formed subsequent to the deformation  
(see Pi ytes 12 and 13).

The rocks g en a /a lly  contu ln  abundant s i l i c a  Wilch prompted van 
We# (l941) to  s ta te  th at he thought the Intrusion  o f  the b asic James- 
te*C o*iM c had s l l i c l f l e d  many o f  th* formation* Including th* I l l y  
Syeall# quartrlte-conglom erate zor*s.

The metaaorphism i s  unusual in  th  at i t  i s  more o f a ( in s tru c t.v e  
t^ e rather than a co n stru ctiv e  ty p e . This i s  ev ident from the absence 
*f le g e  w ell formed c r y s ta ls  and a corresponding prevalence o f  f in e ,  
sheet m ylonltlc m ater ia l. I t  would appear that the d estru c tiv e  
Wbnat&on might have been produced at an ear ly  s ta g e , probably with th*  
1#. 2nd. phase o f  even ts as la id  out la te r  under th* sec t io n  on 
:tr#ct*a l Geology. S \**rl*p oeed  on t h i s  reg ion a l meiamorphism .he heat 
sffset# of th* in tru s iv e  gran ite  in  the norlh could haw  been r  sponsible  
W the w&eequent a lte r a t tz n .

The r.'cUs, due to th e ir  low grsde mnt ^ o m h lc  in cra l 
##eaM sgw, can only be placed In the lo v  g r : \  uT'!s,i- :h ' f K ie s .
T«mr smd Verhoogen ( i9 6 0 )  have g iven  a p u ssib l*  ^  v . i f  LerreTSture
*ad peeeeia# con d ition s for s t a b i l i t y  o f  '.^ 1 '  ̂ r ln f r s l s .
^*1* estim ates range fron X X f -  60CAC M 'V .a tu r e  t .a-nr ; ressu res
f«#lm# fro# 3,000 to 8 ,0 0 0  bars.

4 .  _ , n

Again t  ies* r^cks wllJ be con»i iu a la te :  Lion but
i t  1# thouq'.t p c s s lb le  that some o f  the acid phases represented  

have fursmrly .men acid  v o lc a r l, I 'va- o . luartz ^ rp hyr<*s.
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, i then, th« # r it* r  !»vour« v f l  Eeden'm (1941) ld#» mrd
t (Em the sequence in  the Onvorwacht S e r ie s .  The is o la te d  shale or  

Mid bended ferruginous ch ert occurrences might represent 
!%#ber m n ife e te t lo n  o f  the " levered  sequence" prop osal.

,  -  S W Z IU IC  SYSTH.

(e) intradueU M

This S c r ie s  i s  conposed p redom inan tly  o f  an a rg i lla c e o u s
eeeeeeeion . The rocke Include e very varied  groip  o f  s h e le s ,  

sme'hrs bended ir o n sto n es , c h e r ts , t a le - v a r b o n a te - c h lo r i te  s c h is ts  
sd an *sier leva or tu ffeceu u s h o r iz o n , h i t h i n  t h i s  sequeice i s  the 
d airsiised  sons along wl.ich a re  s itu a ted  numerous o ld  w orkings and the 
Illy and h ose 's  Fortune Gold M ines.

(h) f i f i d  nrr.nrrence end DescrictinT)

The fimwtree su ccess ion  i s  m ostly confined to southern portions  
if the ares. I t  occup ies p ortion  o f  the Keep R iver V alley to the west o f 
asks Siding where i t  occurs as a narrow s tr ip  la rg e ly  obscured by scree  
m< * w  sever. I t  reaches i t s  mss 1mm development In the southea«t on 
hi Ime U ly d e le  end gred u elly  tap ers in  s wedge shape towards Em ke

h t the base o f  the su ccess ion  the rocks abut agal,,so basic 
eWH*, sod eo n sist e s s e n t l s l ly  o f  narrow w ell bedded zhaly horlzone
ed s #se greywacke w i l t s .

Imtaeally th e sequence may grade from sh a les  to bended Iron-
esss# snM banded fe rru g in o u s  c h e r ts .

The bieded ch ert horizons e ie  usu a lly  f a ir ly  p e r s is te n t  and 
1*1# tresod eimcst ^ t k u t  In terru p tion  across the e n tir e  a re s , ih e  
dsw# see flo e  ̂ r e in e d , h erd , compact rocks and in v a r lsb lv  form low 
Mdjih. Often the bended ch er ts  sre  l ig h t  coloured with dark grey to 

bends, lo c a lly  ferru g ln lsed  to a bended ferruginous ch er t, 
bdmifdilae has produced numerous v er la tio n e  and mineral sssem biegee ere 
"Uesderly w ell d l - l e y e d  In the L ily  Mine. The m in e r a lIz s tk n  W ills  
e b s e t lm k  confined to  th e base o f  the su ccess ion  Is  m ostly o f  economic 
***sam ae along the L ily  F a u lt . The term "base o f  the su ccession  
" # 1 W  to the f i g - t r e e  rocks found In the c ity  and Rose s  Fortune 
*"S*efere to the base as i t  e x i s t s  today -  there W ing no evident"  o f

mckm to th* north . th* mine* occur on might



h. .  fsu lt  zone (or en the true b e .e  could conceivably
^  ew w . h fe\, , o i  m ln era llze tlo n  occur In the banded
I Z t^ M z o n e  to the eouthwe.t o '  Laa L ll .  Mine. The .h a le ,  g ive  way

" T j L  Mdlmenta predom inate. Rhythmic a lte r n a tio n  o f coarae and fin e  
" M fT  la  froouM tly oh w reed . *  I th in  t h .  .K ,u .n ce , and exposed to 
m^wethmeet o f  the L ily  Mine, ere a groi*  o f  c ^ b o n ^ e -r lc h  horlzone 
? L _ ^ ^ e d  e lth  a ltered  a o r lo lte  end c h lo r i t ic  e c h is t s .  he zones are 
Idm seeerel hwdred fe e t  wide and on outcrop the csruonete s pres-n  
-  . rM telline or p a tt ly  c r y s t . l l l n .  rhombic c a l c l t e .  The r o c s  probaozy 
l ^ w t t  f o « r  Ispuze lim estones as f a ir ly  large  srees  sre Involved.

A , w e  m ntloned  e a r l ie r ,  horlzone o f  concordant b asic  s c h is ts

Idley.

In th in  sec tio n  the ty p ic a l graywacke c o n s is t s  o f f in e ,  medium 
W s e « e  y e l l e d ,  l l l w r l e d  w ^ u ln  to subrounded p a r t ic le s  o f  quartz, 
dost, fe lsp m s , c h lo r ite  and a u su a lly  obscure matrix o f  q uartz, c lay
eiiwriis snd ferru g in o u s m a te r ia l .

Tosemrds the top o f  th e , ig - t r e e  su ccession  there Is  a gradual, 
sMsst Im erceptib le gradation I torn greywacke oo a rock mapped by van 
M s. (MSI) me s tr s c h y t lc  I w e .  These form a ^ 1 1  ^ e " ^  ' t r s t l -  
p # |e e l  * i i t  letderlylng much o f  the Basal Conglomerate o f  she Moodies 
"fat*. The rock la  f in e  to medliss tex tu red  end resem bles a graywacke, 
i# ss is lly  sdseze m sethered. T h is  c lo se  v is u a l s im ila r ity  has 
m # & rn  tm be c a ^  on previous o b w r v stlo n e  and co n c lu s io n s . Ramsay 
(1*1) lemsd l i t t l e  ev idence to  earrant the term lava being used and 

I that the rock be c a l le d  e fe lsp a th lc  greymscke.

Hi*MT m, in  th e iwm su ccess ion  t h ,  rock becomes w a r w r  and

^ # a g e e  I b lls t lo n  p lan e snuld seem to In d icate the t  ey 
" # * a  am# the con g losm rst. p eb b les , being r lstt.rm d  by
"msisslen esxl then u n d e r lin g  cleavage deform ation normal to 
"^aeaeiem d ire c tio n .
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Th* Survey al#o regarded th* fact that the nodules ar* 
yatrkted to th* upper aec tion s o f  th* u n it as further evidence in
fswiflr e f  a prim ary o r ig in  for th e  nodules th em selves. The w r ite r  on 
KSdnetien o f th e  Sheba S id in g  exposure f e l t  th e re  was l i t t l e  f ie ld  
irfdMtt* to support th e  view th a t  th e se  rocks were la v a s . There is  a 
profbend absence o f  ty p ic a l lava  te x tu r e s  such as flow s t r u c tu r e ,  p il lo w  
itrtKt« •  and am ygdales. The new road c u t t in g  west o f  Sheba S id in g  
(My*# P a # ) d isp la y s  an alm ost e n t ir e  c r o s s - s e c t io n  o f  V e c o n je c tu ra l 
•lawr horizon. A s e r ie s  o f  samples were ta k en  fo r th in  s e c t io n  study 
rt intervals along th e  exposure. A s im i la r  t r a v e r s e  was undertaken  near 
Clathi Mine in  th e  v i c in i t y  o f  Noordkasp S ta t io n ,  where further good 
«pesar«l occur. The a u to l i t h  o r  nodu la r h o riz o n  was found to  co r,ta in  
itonptidl ch e rt p e to le s  a t  Sheba S id in g  w hile  a t  C lu th a  both c h e r t  pebbles 
ini large fragments o f  ja s p e r  a re  co n ta in ed  in  the upper p o r tio n s  o f  th e  
herizon.

Thin se c tio n  study o f  th e  rocks o f  both l o c a l i t i e s  in d ic a te d  
the following main fe a tu r e s :

1. There i s  no m icro scop ic  ev idence  o f flow  s tru c tu r e  o r  
M iltiea a ith o u ^ i c e r t a in  zones do d is p la y  aligronent o f  c h l o r i t e  and 
Wtril, This alignm ent was n e s t p re v a le n t im m ediately in  c o n ta c t w ith 
tts Bifril Conglomerate a t  Sheba S id in g  and near a gabbro dyke a t C lu th a .
Tk* fo l ia t io n  a t  C lu th a  might a lso  be a sc rib ed  to  th e  s tro n g
deeragi th a t i s  developed in  th a t  a rea .

2 . There i s  a decided  lack o f qu artz  in  the  rocks and an 
*b«imcs o f f e ls p a th lc  m a te r ia l . The f e i  sp a rs  (untw inned o i ig o c la s e -  
;m fo ^ p e rth ite #  arvi m ic ro c lln e )  g enera l ly  e x h ib i t  i r ; i p i o n t  a l t e r a t io n

^  3 . Many o f  the la r g e r  f e l s p a r  c r y sta ls  d isp lay  p erfect
crystal form and zoning  i s  not in frequ en t.

.  4 .  The ty p i c a l  m inera l assem blages a re s -  p la g lo c la e e
(tirtnnedi and un tw inned) ,  g reen  c h l o r i t i c  c r y s ta ls  and m a tr ix , 
quartei, n a y i e t i t e ,  ilm e n ite  and a few p y r l t e  cu b e s . The 

i a r f i i y  confined to  th e  m atrix  a lthough some s e c t io n s  show 
quartz " n e s ts '5. The accessory  m in e r- .s  u sually  i r c l  ude 
ip s t it e  and carbonates.

^  5 . The te x tu r e  o f  th e  rocku are v a r ia b le  but e s s e n t ia l ly
* * * c r y s t a l s  are e Jsedral in  shape w hile t h i  sm aller 

2 ^ * *  dec ided ly  a n g u la r . The g ra in  s iz e  v a r ia t io n  and m ineral 
I s  s im ila r  in  many re sp ec t:  to  a graywacke.



(c) Structure

The F ig - tr e e  su ccess io n  as a whole c o n s is ts  o f  th in ly  bedded 
gilts. This H th o lo g ic a l arrangem ent is  la rg e ly  re s p o n s ib le  fo r the  
Series behaving as an incom petent mass between the  Moodies System above 

the Onverwacht S e r ie s  below. The r e s u l t  has been th a t  the  sh a le s  
«d bttvhd ironston es, in  p a r t i c u l a r ,  uave been in te n s e ly  fo lded  and 
csntorted. The .p p e r greywacke su ccess io n  does not d is p la y  th e  *  
intensity o f d is tu rb a n c e .

T yp ically  developed in  th e  sh a le  h o r iz o n s , ;re  t i g h t  is o c l in a l  
folds, While th e  c h e r t  zones being  rrore b r i t t l e ,  break  an g u la rly  
ispecially in  th e  h inges  o f  t i g h t  fo ld s .

There has been a large amount o f  cleavage and s .  - to s ity  
dmlepsent in  th e  s h a le  h o riz o n s  e s p e c ia l ly  near th e  L ily  Mine. P e- 
idjustiamt o f  m ineral com ponents, e s p e c ia l ly  am phibole n e e d le s , in  th e  
bedding plane has produced a s tro n g ly  developed p la n a r  f a b r i c .  In  th e  
iia*shearing i s  ev id en t due to  th e  s lie k e n s id e d  faces  see,, in  th e  
toddlag plane. B re e d  a t  ion  fre q u e n tly  accom panies th e  sh e a r in g . A 
eie complete s t r u c tu r a l  account o f  th e  mine i s  g iven  at a l a t e r  s ta g e . 
Mditional s t r u c tu r a l  in fo rm a tio n  i s  confined  to  c l e a r  s u rfa c e  ou tc rops 
s e e  graded bedding can  be used to  determ ine  th e  d i r e c t i o n  o f  younging 
sf the sequence. C leavage i s  a b s e n t ,  o r  i f  p r e s e n t ,  occu rs  in  the

plan# and i s  th u s  o b scu red . F in a l ly  i t  must be m entioned th a t  
ti* batting a t t i tu d e  in  t h i s  zone o f  F ig - tr e e  sedim ents i s  very  i r r e g u la r .  
Ihs ssd tew ts are  norm ally  very  s te e p ly  d ip p in g  o r  v e r t i c a l  but may d ip  
ttrtfc er south w ith in  a m a tte r  o f  f e e t  from one o b s e rv a t io n  to  the  n ex t.
Tu variation i s  due to  th e  numerous t i g h t  I s o c l in a l  fo ld s  o cc u rr in g  in  

seqtanee.

ld> W U m a b im .

MatamDrphisra in  t h i s  s u c c e ^ io n  i s  not u n iv e r s a l ly  d isp lay ed  
^  Is l ergely dependent on c e r t a in  f a c to r s .  The in ti r s i t y  o f  
**ueitlen  and to e  occurrence o f hvdrothenaal m ineralized  zones causes 

W riatlona in  th e  metamorphic assem blages. In  th e  L ily  Mine fo r 
^*tamorphlam h as  resu lted  in  the formation o f  t r e m o l i te -  

g a rn e ts , b lo t l t e ,  c h l u r f te  and s e r l c l t e .  The qu artz  has 
a change and is  p a r t ly  c r y s t a l l i n e  and c h e r t- l ik e .  

T*W i% z#tion o f  th e  sed im en ts , as  w ell as the u ltra b a sic  and basic  
J g S M M  noted. T h is a sp ec t s d e a l t  w ith  under Quartz V eins l a t e r  

eh lpter. Tne F ig - t r e e  S e r ie s  gen era lly  i s  p o o rly  metamorphosed 
r a re ly  does i t  d isp la y  f e a tu re s  s u f f i c i e n t  to  c la s s i f y  i t  in to



ss.
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Deformat io n , la rg e ly  th e  r e s u l t  o f com pression and f la t te n in g ,  
bMpmdwced conmWarable a lte r a t io n  r e su lt in g  In the rocks -aing a lso st  
anrtcognizable at t im e s . The conglom erates are b e s t d e v e lo p e d  in  ‘.he 
Star's Creek reg ion  where they  make up most o f  th e  su ccess io n . S c» v » re d  
ssees ef conglomeretem occur along the e n tir e  length o f  the S ynclin e but 
ire frequently obscured by th e  Intense m y lo n itiz a t io n , p a r t i c u l a r ly  in  th* 
central portions o f  th e  a re a .  Good conglom erate development occurs again  
to the north o f  the S c o tia  T a lc  Mine where i t  a tta in s  a con sid erab le w idth .

F on w rly , i t  was co n sid e red  by van Eeden and tne G eolog ica l 
Survey (Visaer, 1956) th at the L ily  Sync l in e  tu rned  southwest o f  the  ta lc  
sins and continued along the n o rth e rn  rim  o f  the Kaap R iver V alley to  
Jos's Luck S id in g . I t  was p o s s ib le ,  how ever, through d e ta ile d  mapcing, 
to trace the conglom erates to  the northw est where they pinch out r a p id ly .  
They were located  aga in  im m ediately n o rth  and northw est o f  the  Bar 5 
beacon, fro s  vrfience they aga in  tu rn ed  southw est to  l i nk i*, w ith the  
coagiowrate horizon n o rth  o f  J o e ’ s Luck S id in g .

I t  i s  now co n s id e red  th a t  th e  la rg e  masses o f  qu artz  i t #  in  the  
l*r 5 area, formerly mapped by th e  Geo lo g ic a l Survey as "contac* met#- 
■Biphic rocks o f  uncertain o r ig i n " ,  are in  f a c t  Moodies rocks th a t  are
i.ttred by metamorphism from th e  in t r u s iv e  Jamestown se rp en t i n ite s  and 

H sl^ruit G ranites.

Thin se c t io n s  o f  ty p ic a l Moodies q u a i tz i t e s  from th e  area 
rm el the fo llow ing m in e ra ls .  Q uartz  is  by fa r  th e  most abundant and 
®6Ctir* ^  * variety  o f  s i t e s  and te x tu re s  lepending on the amaunt o f  
Wormatbn and r e c o n s t i tu t io n  th a t took  p la c e . In  a d d i tio n  there is  

* l i t t l e  f e ls p a r  th a t  in v a r ia b ly  d is p la y s  in c ip ie n t  a l t e r a t io n  
le r ie lte , M uscovite mica i s  more common than b l o t l t e  but both are 

* rj developed. The G* .o g ic a l S u rv ey , (V is se r , 1956) m entions
■uL  ôir5r *fcodies q u a r t z i t e s  o f  th e  M ountain Land in  g en e ra l are 

ro c*( s ‘ No c a rb o n a te s  wt*re seen in  the  Moodies rocks 
m y  S ynclin e although  tn e  occu rren ce  o f  z o i s l t e  arxd c l in o z o i s i te  

sees to  in d ic a te  an o r ig in a l  ly  ca lca re o u s  sedim ent which was also  
^ ^ y s l iB in o t is .  A ccessory  m in e ra ls  in c lu d e  m agne tite  and ilm e n ite  

with a few r u t i l e  g r a in s . P oo rly  developed g a rn e ts  w ith 
u , . tex tu res occur in  the  impure q u a r t z i t e s  w hile  in  ce r ta in  
^  ***••» t ° r  axample .^>rth o f  the farm C ry s ta l S tream , abundant 
k  fu ch site  mica im parts  to  the  rocks  a p a l*  g reen ish  c o lo u r .
Sj-. not u n lik e  th e  q u a r t z i t e s  found in  the  H o sp ita l Hi l l

8 W itw atersrind  System . P r e t o r i a  ( 1948) a lso  desc rib ed  
*  rocks cn th e  Sw aziland s ’ io  o f  the  B arberton  Mountain Land.



F uehslt#  m ica , id e n t i f i e d  by i t s  dark  green  co lo u r and stro n g  
p i s e c h i o i s i r .  i n  th in  s e c t io n ,  wa% # l # o  f re q u e n tly  found in  cracks and 

pianos. Here i t  occu rred  as sm all r a d ia t in g  c r y s ta l  m asses or 
tislStiS (see P la te  6 1 ) .  An o ccu rren ce  o f  p in k ish - re d  to u rm alin e  ( e l b a i t e )

w r tiie a s t  o f  Eureka S id in g , Th tou rm aline  im parted  a o u rp le  
yiMMtlen to the q u a r t* i to  o u tc ro p s .

Shales a re  genM-a^ly p o o rly  developed w ith in  th e  L ily  S y n c lin e , 
g g m w  ipeT edicany between Bar 4 beacon and th e  L ily  be?con in  th e

p m t  o f  the  ra n g e . They form f l a t t i s h  a rea s  on th e  c r e s t s  o f  th e  
rW# mM are coi^osed e sse t - i a l ly  o f  arenaceous v a r i e t i e s ,  red d ish  in  
®Um, #F*Sing in to  impure fe rru g in o u s  q u e r t z i t e s .

Bordering on th e  so u th ern  p o r t io n  o f  th e  area  mapped i s  an 
horizon o f  b a s a l conglom erate  belong ing  to  th e  Eureka Sync l in e .  

h  tide hortoon could be t ra c e d  w ith  c e r t s in tv  fo r  a c o n s id e ra b le  d is ta n c e  
a * in  th e  w e s t, w elt in to  th e  a rea  d iscu ssed  In  t h i s  r e p o r t ,  
i x m ' h w A  convenient to  te rm in a te  th e  mapping on t h i s  h o r iz o n . The 
IwtiQwiicawrate l i e s  conform ably above th e  "lava o r  t u f f  h o riz o n  o f  th e  

S e r ie s .  Only in  th e  e a s t  on se c t io n s  o f  th e  farm C ry*.s i  
StMB*ee i t  l i e  d i r e c t l y  on sh a les  and grayw ackes.

Hie conglom erate, in  c o n t r a s t  to  th at o cc u rr in g  in  th e  L ily  
SfsUw, Is  in  a le s s  w ell c o n s o lid a te d  form and c o n ta in s  an asso rtm en t 

f la w e d  c h e r t , banded c h e r t , q u a r t z i t e ,  jaspt>r and g r a n i te  p eb b le s .
# W ts  pebbles a r e ,  how ever, le ss  deformed tnan  th e  c h e r t  pebbles 

iw  lite r under Deformed C onglom erate P eb b les).

b )

H »  L ily  S ynclin e is  a la rg e  i s o c l in a l  fo ld  w ith  bo+h limbs o f 
^ ^ e t « h l  dipping to  the  south  a t  approx im ately  75 d e g re e s . The 

ISrib i s  overfolded to  th e  n o r th . The c e n t r a l  p o r tio n  o f  th e  
$# e  t ig h tly  c lo se d  fo ld ,  aga in  d ip p in g  so u th . Towards th e  

** 8* SsfieAion narrows and th e n  s p l i t s  in to  3 se p a ra te  b inds th a t
S lie st  without in te r r u p t io n  from Eureka S id in g  in to  th e  ad jacen t 

S Lwk S id in g .

^ % e s p l i t  i s  caused  by la rg e  m asses o f in t r u s iv e  s e r p e n t in i t e  
ftJ f  lieea fo rc ib ly  in je c te d  in to  th e  q u a r tz i t e s  ca u sin g  them a lso  to  

*  t i t e r  the re g u la rJ  ty  o f  s t r i k e  and d ip .  Near Bar 5 , th e  
et*apy a c o n s id e ra b le  o u tc ro p  arej a ttr ib u ta b le  to  th e  f l a t t e r  

# s  feeds.
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