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fhtj 40a* o oxidie& tion extends down to a depth 
aX approxim ately  13. f e e t  below the surface ov .r  a l l '  
th© u rea  - i s e d . he payable rubble and oxidised ore 
h ve lozt., f ine* Wea lined  ou t. n V0r  ̂ H eited  
a r t e r i a l  ie. a v a i la b le  f  r  exam ination. ..’he oxidised 
ore wax, a ver; weathered and leached banded J a s ^ i l i t e ,  
co n ta in in g  a h i t .a p roportion  of iro n  in e r a i s ,  and wm-

to re c o rd s ,  tue average grade of the ore mined before 
19CC ae above 12 dw te/ton. .••here go seen was prominent 
favours t i e  . Id values were found* her# the weathered 
bunded iron*, tone peered in to  a more auaaive cherty 
j a e p i l i t a  3ion,, i t s  s tr id e , the valuer, decree ed.

i,o d e t a i l e d  eas.tin  i t l a a  of the oxide minerals 
l® hoen .sde . . .ej appear to  be yusrt*  and hycrated

iro n  oxide a* ,u& weathered outcrop* ateow only .inor
xagBetie e f f e c t .  cue uncommon m ineral occurs , however, 
which h as  been id e n t i f i e d  as v iv ian lfce-v>uxite . I t s  
occurrence and f e a tu re s  -ire as follows*

In any p lace#  a Ion t.ie J a s p i l i t e  outcrops, 
but ben t developed in  the v i c in i ty  oi the agano sec tio n , 
a ^ reea it  h yellow m ineral i t  r e c e n t .  i t  occurs ae 
small dltocontinuoua f i t  len ses  up to  1C a l l l l& e tr e a  
tnicK w fch a foox'imental a t t i t u d e  Independent of the 
loc 1 ro c k . These len  es occur f;>r the f i r s t  f iv e



J, T. l̂

L ' °  eyh,," r s l  »y to  lb  a l l l lM tW K  lMfi«
■° ‘ 1; *i U  * " «  * '•* « .  b« ,k .«

.-.yn » • t a l l i e  l u s t r e  .b lc h  t u a l t b e a  ru p U l .  to
s viui i  ̂r*/jr-wnit#e

ati*r  thti a lc roao op* , th* areenopyrlte  i s  op*,a* 
xa t r a n t f i t t e d  11 ,h t ,  «md b r ig u t  wbite in r e f le c te d

act ice,, le lR g  a * l i g h t  v r i& tlo s  In the in te n s i ty  of 
soloui Cvi jpo 't j j i  tu s  $• Sfc^ue »• s i  cro sc d u lc o ls  I t  
if: weakly dll o t ro p le ,  ohangint f ro *  s t e e l  blue-. rey 
to <•'. crow:.is h- >ey#

:«nuln.itloB o: the a rsen o p y ri te  in  pollehed flection* 
fho«» th a t  I t  occurs with ,, f a i r l y  wide ran e 01 te x tu re s .

1 i<r«*sioa gained  i  t h a t  i t  w&c t i e  e a r l i e s t  of the 
sulphidee to  c r y s t a l l i s e ,  aft.l t h a t  t h i s  c r y s t a l l i s a t i o n  
■> » ted  thrcuyh a con. i  t r e b l e  t i n e ,  and robsbly over 
Uuitc a wide te a ,  o r r tu r e  ran e .  on the ed£.ee of ore*

•  I . e . *  f t  t  e l im i t s  o; impregnation of the

so lu t io n s  . . /
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or s i x  f t  t e l o .  Che urface und do uoi continue below  
th le  e ch . ,ue to  the g reen ish  co lou r c o n t ra s t ia b 
w ith the re d iah  brown of th e l ln o n i t l c  e o i l  and banded 
ironfotone, tuc .itn er *1 wee I n i t i a l l y  examined fo r  the 
p resen ce  o f  ra d io  a c t iv e  m a te r ia l. hr occurrence ia s  
been n oted  by th e  G e o lo g ic a l urvey o f  Louthern ahoaesia  
a™ d e sc r ib ed  by ih anp * . The m ineral wae id e n t i
f ie d  by the G e o lo g ic a l urvey o f outhera ithodeeia as 
v iv l a n i t e ,  an obscure hydrated iro n  phosphate with the 
f o r a u l i  r'e  ̂ i p Qq : .gC* in  the presen t in v e s t ig a t io n ,
however, i t  has been found th t to s  m ineral le  almost 
amorphous. I t  hay a sa e e iv e  c la y ey  te x tu r e , unlike 
the f ib r o u s  f l e x i b l e  tex tu i'e  o f  v iv la n i t e .  .n a ly g is  
by Xray d i f f r a c t io n  shows the m ineral to  to  long to  the 
V&uxite tyroup, another s e r ie s  of hydrous Iron \b esi h a te s .

v a r ie ty  exe dncd corree- onde a o r t  clone ly  to  the 
semi-amorphous m ineral delav&uxlte with the formula 
2 f # 2  Oj Ig vs>* 9 -2 I t  is  a secondary mineral
reaultin ,. from s e l l  water a c t io n ,  the formation being 
s i a i l  r to th a t o f c a l c r e t e .  fbe o r i  in of the phosphate 
content i s  obscure, a.nee no phos hate - i s e r a l s  are 
no  a to  be p re sen t in  lo ca l  ro c k s . I t  lb oaeib le ,

however, that phosph ate i  one may be assoc ia ted  with 
carbonatee which are  uo p re v a len t  in  the roctu- of th is  
a rea .

in  th e  i»uli>hiv’e zone, extending below the 
ox id ized  zone, the  ore i& founc to  cont in  the 
f o l io  in  ; m in e ra ls ,  eao o which i s  d e se r i t  - c vv<..z
pagei-



4 I c h t y  , m e

r a e n o p j r i tu  occurs in  i t s  commonest fo ra  in well 
toniR.*. c r v i t a l a .  be ao s t  coaaon form observed i s  ©f 
the peeuu# o r tb o rb o eb ic  prism 11. . u© coomen ere 
v e r t i c a l l y  f la tten ed : er„ s t e l e  ## well es columnar,

anc ooi L- int.-.. cryi? t e l  form s e r e  n o t tm eo m o n .

l a  the e a r l ;  e*,%#G o: c r y s t a l l i s  .tion  of the

.itfe ia  the e e a p a r s t i v e r  w ite j  mge of te  , , 'r a tu re  of 
forvu t io n  of e r e e n e p j r i t e , toiuu& line a le c  c r y s ie l l ie e d  
in  d o  <: at oc it lio n  w ith the arsezaopyri.te. The la rg e r  
or sen o f ,/»l i e  t a l e  :»6e to  have su ffe red  dis% Lecesent’
'.'jad f r a c tu r in g  &M th is  in u ic a te s  th a t  a t  le a n t some 
of t i e  iu lph iif i i t  o l i e r  -.1 n  t-a to . j ... Lia<% . hlcb 
probably c ry  s t  a l l  i s  #4 t  iau lta iteo u e ly  w ith  the l e s t  of 
the a re o n o p y rito . eo l a t e s  ok. . . . . 2 , , 2? and 29.

8 ■ wroun o- ;re>,.ate* of sm ell a rrtsaopy rite  c ry s ta ls  
occur. .They' a l l  o rh ib i t  a muti.ai growth in te rfe re n c e  
and eu ;:geet an ic c reo . a in the ra te  of d ep o s itio n  as 
the tecpeyatu**  f e l l .  Xyrrhafeite i s  seen in  ac tu a l 
re le tio am h ip  w ith th e se  js,_ re g a te s  and a t  tap. jroxiaatcxy 
th is  sfcaje ba.,aa to  c r y s t a l l i s e  t o o t h e r  with the 
a r s e n o p o r i te .  ee l a t e s  o k .  2  ,  > -ni 53*

fc* a reen ic  Lv .rii . . /  «
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P*c* eventy ltht

Kte».d of 6 i te d  h lb o li t e  (G rua^rlte )
n e e d ie r  i s  J a & p llite ;  Sete opaque 

>'2#AX% :.l . 16 * a ln e r a l  c e n tre  to  baud Is  &e&Betlt#i
a* found in  a l te re d  e i l t e to a i e ,  sh&lee 
a o d  j M U X l t e s .  x  n i c { , l 6  ,  5 2

#

e e lla te  growth* of Jrunerite arewed 
,j • • 1 1 r i a « n e t i t e  g ra in s  in  Jan x lite #

1 «te p o larise*  :: 62
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^  -  ; e ld  v a l w .  1c the t e l U e i B,z i.o . . . l u ,  i » t l .

* - ' j XH t i llabuB i;
Xiwi-. :Us.w.: i ll  a j

aj- #  ■* -Xi« , Jkiittd#.

yfengr i l l j ,  ̂uie Qulpbldec rs th**  tb'-.-n c@*r#*
su lph ides  are a s so c ia te d  with h i h ^ol.I v a lu e , on the 
ie ile w ia ^  htodesian in e s i -

- IXL'i 1W3 , ut- ue |

\ l XU 1 set iicholaoc;

>f .'lb 6.

11 t  ;i©sa it;.taees tvtvt) been, no ted by the w rite r  
- • cour :« u ■•. e .; a- • .  t  etit sc led
fch't th e  reason  fo r t  l e  a saco la tiee t on V'tibttohlkwe h in t 

l*o in  - p o s s ib i l i ty  t  t  the coarse a id  f in e  
tTttinr. v r l e t i e s  ay r# p re se n t mineral$t o f scry ing  
oo © s il ic a .  :.u. y s e r ie s  of ..ray analysei wst. c a rried  
Ou... on L,i' in  o f v ry in  i s e .

.> u l t  • » /  -



luL+Vtoe

Xl^ur«« kavo w »n a*ed

W i r u A . , ; \ ; ....

Lwi.-^L.V.^i'rd$ :-' 1 " t

> -  . . . .  l  o yrea ( 1%1)

*. - * * <*'. . . . . .  ..it ( i  .  ,

* ’, • i :M/t i t e  •» •••♦  *1 . ̂  '■ -  . . . . . r  • j.ma;-- ( 1 y )

:n l%  6 . . .  , f -  ......... . , ; ( 1Q?5 ,

.•'■aere .re *$?*% u  ..0 1 * .1 f  alpxrea a i  th t
- tu t i stli ;i£ a .a  a tic ..,., L, % t e te  . ,  from the
-at $ )jace o i p y r i te  .nc ti.e fc. . e of &ln#r#lL eceStalawS 
La t te o re , c . s t , $ i  itiv e  : t . >v 111c ton

ftoie &  : c ' i oa  c c . 1 cop. i te ( .  ooco a In very
e 11 a.; yuata) ufco . s ,. - tmu to  or® *rc of
tfcu viaipaur ,'oox V 1 . ur ta  ore co m ta ia e t-

rt»e«iopjrl t e - l e  * 1 im glfcm, .&-te r o .xreeoopyrlte

aHed

 ̂j r t h o t r  LA,, a s te a d  o f > r l t e ,  

ae cnv< e t  1 c o 1 fc’-. ’t raowa.

r'-r.he.r f  8%t t *, i  o l t  ■ 01 -»

?4cd o»tiee/ the  KOlut-kOa ' ro i€ ‘ me ro le  vTid
^an^ue r t la t r ^ le  *»a <x?is t a l l l  *d . 1 i  tru e  t.1 a t
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L'k e s t i a a t e d  percen tages o f  m inerals cowprlaiag
6be ore- are based on v is u a l  examinations of waehef 
■£tiiiplec o f  th e  s i l l  f e e d .

Bant ppeciseztiB o f  the  o re  were found t o  c o n ta in  
a v e ry  v a r i a b l e  »x o p o r t io n  oi su lp C ld e  alnar--.'.Ia ̂  and 
i n  h ig h ly  m i n e r a l i s e d  e ^ e c ia e n s ,  th e  exceeded
>j, by volume on v i s u a l  e x a m in a t io n .  An th e  m i l l in g
of the o r e , an ever*#* amount oi 12, ©1 su lph ides i- 
aaauned.

,o ex; bin.,' t lo n  • • /
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1 IsX#* .. .jree

" b i  ab-.c Ik  ro p rr \y  h z i - e i  
ct.11 v-'■ * v f t ,  . owevtir»
i-uX tli ® ' OJ&p* to  til© bol toit ©j.

any -lae r# ! to s in  .

■ px& rent wher the i u *  reaober

acorditii to Lonlgm n'f :| 
i.jdUrotheriB^* i e p e c i t e ,  -he ad 
/u b a c b ik . i in.# i.u c t» i t  ix  t l  
- ypvtber .a: e i  ; >. <: aucb,
Probab ly  aeB & 1 l ue e o . a r a t  iimlj
v 1# , f:.t
t-'he ?xi? tencc of 6 $1 • .ifcle - tro t
a," tb# :
t r- .:##%&

t ; MM )« t  i

b yA r  otrJUe p»i«I so l u t 1 m  
type l#pr«bR4.te<. the lla b t of 
synj r-sat m ' f i - .a  i t  iiwbodioi;
f: ' >UI ii»2f iv ■ It I i- . . r ^ m
p a r t  i f  i l a r  ar*  (T w t^cblkv* : t i  i 
f ie ld  w#ta fvOfcc to  ooatalB A%%. 
iron u&'i copi f  y e l l  u  qozj;
nc tiv% .:•:<*,I d .  t eovi ■ la te *  4 i

s t r i c t  y®re •: > ite  con: :.aeral 
a re  a t  l e a s t  tv© o a e ib l*  thee

iwc to i*o &e*at 
to to p  oi th e  
xne there  le  no 

•-.-J becoise 
■er depth.

i f ic a t io n  of 
-s e ietie®  of  
- r . r  *...# 

i f p e s l t  w i l l  
mg## f o r  a 

iad , aub; ;;t tv 
cond ition®  such 
: foak Wid

.'1C&
*  *  >

b iaeaothc neal i 
irt: -w is t  ;

v oa ltcd  In 
«?x - •• In e ’X ir. ©at 

©. ir* th a t  l im ite d  
©« oi a r s e n ic ,

• nias&jyUte a id  
roe.it: in  th e  

m. ted* %*r*
tin o rl in of

th i s .lag /
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can., i j ,  no to  a r s .n o p y r l te ,  p r # ^ ^  w rk
lb  i n w  i  bavin , t**n occluded due to  u n re iia b l l .  

•w* i n s r s l e  of aoca c o p o s i t i o n  were not
. l i a b l e ,  nor were fun e o r f a c i l i t i e s  fo r  s ce to lled

c b e u lc a l  be e r ^ e n lc l ro n .e u lp h id e e  fo re
s c ..< -ic-t e lj ' 1 o&crphou& e e r ie  & between arseno LyrJ te 
te  i j  e • , 2  ad lo liln *  i t e  /e  . $2. lr#v r e s u l te ,  
ob ta ined  f o r  th» v-. beehikwe t l n e r e l ,  were very c lo re
t ’> tb o e e  itfOted f r  re fe rence  by a.rcourt (1942) as 
I c i i l a i  - ®, ...-4 on,-, vajcatly r»ee abita tfee e fo r
i n m u  I t * .  i j » # v e r t bine* ;b e  f i  .ui .» o# aot 
e o r r e t .. r *..ci i .  ..id ,a a ;  t a t i v e  to e ts  , roved the 

• • c ;:‘*<s su lphur $ tb«' m ineral has been accepted &e
bt. ion, ia ,  tc  the tsetiorphoxis c a r le s  a raen ep y r lte -  
lo l l in g  i te*  and o f cok, o s i t io n  c leee  to lo i l in ,  i t o ,

f l e e t  ton  by rej i f  £ r t c t i o n .)

f h o t l t e  c o n s t i tu te s  tboui 4 oX the or# by 
vo»xae« 3 t i t  e s ta b l is h # i  a* Vein the  .In e ra l 
p y n h c t lv e  ( a r> rox ls tlr ; to  the com, o e i t lo a  -  
i#n  n * l)  by a n a ly se r ucla,> Xiay d i f f r a c t io n ,  ( a# 
sec ion on .*i«. 1 . a t i f l c  - %lea fc. r a y  l i f r a c t i o n ) • 
i*isuit& o t t ilae< c a rre sp o t e x a c tly  i th  those obtained 

fo r  s im ila r ly  anal} ed e t.-ndards, ine s. * te l lu r ,  ic a l

t e x t s  • * / •

epe****!
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GOLD «

10,

5:r.

59).

27%

l e s s  than 1 

p reeeiit but ra re ,
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It. tbe  ore  bw.i d i f f e r e n t  t j . .e a  of quart*  occur.

C rim inal u a r ta s

C o n s id e r a b ly  mo th a n  h a l f  thv t o ta l  
vo u se  o f  th e  o r e  #*ouelE tB  o f  o r i  I n a l  q u a r t* , hence  
th e  l o c a l  term  • q u a r t r i t e • f o r  th e  o r e .  This quartz la  
v e ry  f la # • .g r a in e d f  in d  c o n s i s t s  o f  (.ark grey -b lu e  ch er ty 
q u a r tz  g r s .n a *  n  f r a c t u r e d  s u r fa c e *  i t  h s i a s l i g h t l y  
su g a ry  t e x t u r e . I#  b lu e  v a r i e t i e s  are  t r a n s lu c e n t

i r  fc In f la k e s  . • /
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%:)it a l ^ r e l i s t a B  s o lu t io n  i -

*) O-fOi: :

' t! ’fr 80 rth -* # # t 0wa»4* are&, there  are two 
cupole,^ » o r 8 :o e )e  of ti^artz-^onifconite. Fnese 
&r>i the  In s ia d i  ami i*e&* s to ck s . i t  i s  suggeeted 
t r ^ t  th e re  cu-.olac w*e evicmac* oi igneous a c tiv ity  
"n *’• * the a in e re lli.i.a^  eo lu tione  ay
hsv* e^ean ted  *rc. the cen tre#  oi auch a c t iv i ty  sna 
bi've . o: ..?a = .: ?.o le t  in  t  j i t  able ^-Isees. I t  has
been ^ , in  t) . s e c tio n  or tru e tu re  th a t  the 
f r a c tu re  # --.ttern to i le te d  by ;.:he so lu tion  wee

he re f  :■ e , bhe ly,.- .1,1 ac t ivi ty  have followed
■- v: 1   . ../■ ♦ - , i-. not
t e e s  . o e s lb le  to  len e riiin t ;h* r e la t iv e  m$# of the 
^uartz-~io.i so u ite  . I r  f ie ld  m l  .it ions hips

'-o c le a r  t o a t a o t x s v e  W#6 Met., and although ao 
seco n d  iefoieaotlon* a> il p lese  c iesve.se has been 
foixiu. in  :-. i i  eennc ;e IM te ly  be s ta ted
th i.t thf Aupolii» s. ve >rt necocci i« ora; t lo n .

ccAix-e i;c. < ibedies h^ve been f  und ,'•. raetly  
.-.si u a ie ted  w ith the. t #  eupolae* i t  does u s t 

1 e« 0 s .irily  :-m tk& t no duts -flitsin . s o lu tio n  was 
.
... >ni :e if  ".-• xie ac vl y , d 4 e a c tiv ity

i t fe.-tooi- tec  In  my crt t  worl-z =■ th  aid
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have rev ea led  uo a lc k e l  in  the o re , ^ d  ao 
t a n t i a n d i t e  has teen  observed in te r^ e w n  with the 
p y r r - i e t i t a .  . j r r f c o t i te  occurs in  i r r e g u la r  g ra in s 
and v e in l e t s  throughout th, ore f ro  suhaicroscopie 
up to  lo u r  inches a c ro s s , and i s  a lso  noted in  the 
e la ty  bands where i t  occurs in  g ra in s  end as sneers 
w-o - j '- . iu a  oi the s l a t e • I t  i s  of the usual t y j le a l  

:t11 a© >wn c o lo u r  when f r e s h ,  ana ta rn ish e s  rap id ly
on ox ida tion*  'a ra iehvd  su rfaces  sometimes eho\ a 
b r i l l i a n t  * :*eoc-i ir r id e e c e n e e  not un like b o m i te ,  but 
a:oi<5 t;  if a y -c o lo u r ta • ubedral or s t a l s  o f 3 y r rh e t l te  
were not observed. In l im ited  Ic -a a l i t ie s ,  SBSoeieteu 
w ith  in troduced  q u a r ts ,  cv ncen tra ticn -  o f y r rh o t j te  
as  i :rge s@ fo u r inches ac ro ss h. ve been see s . Josh 
I'ored w ith  the a a ^ n e ti te  la  the o re , tm  •.•yrrbotite 
ie  only   ̂ ... ;ly  .. no t ic *

.& o r  the  r e ;  le c tin ., ic ro i cope, the p y rrtto tite  
2,>1 e a rs  o p la id  ah creaoi co lou r and c o n tra s ts  sharply  
w ith  the b r ig h t  white oi the a r te n o p y r ite . I t  is; a lso  
eoa, u ra t ..velj s o f t .  W in e a s i ly  ... rauehea s it.I  a 
d te e l  needle# ha -oleri&ed 11 va t ,  the |nrrt.«>cite 
i  i q u ite  d is c e rn ib le  a e n ie e tro p is  c:;waging from &
..ark grey-brown to  a l e r  » ace 0  tne a at" so lo u r .

,e .. rh L ite  be .a -1 to or. . t s l l i - s  with the l a s t  
fra c t io n  oi the s ra sn o iy r i t e ,  an,. 1 f r r  ueuCly 
aKauci ted with i t  in Co.,. la te ly  utusl re la tion -

.
to  e f a i r ly  la r g e  e x te n t and, to  a l i a i fc<xc e x te n t ,  
corro  .ed an-, rep la ced  ar ■ eriopyrite • f id e  nee lo r  tae  
con tin u ed  e r y s t a l l i s ^ t t o n  o? p y r fb e t it e  la t e r  than the  
.ra en o p y r ite  i s  seen  in the . •. ra of in le t  s of

y r r  o t i t e  » • /  -



is t h i n  f l a k e s .  *

‘ eeiJ ^  6vnB l3 t ° f  * I , r e a * a t - l l k e  o . . l .  o f  ^ . r a t e l j  
I c t e .  l o c n i a ^  q u a r t z  . . r a in a  .1 1  o t . « u  , 07.u<1 a l la l l j ir
s l . e .  ucoaB loca lly  vary am 11 ^ a i n s  o t  u a ^ e t U e  are 
i-reewat. r. ere  i s  a tendeney f o r  the t.ave...eot ac sa ic , 
as e whole, to  lo llow  a htinuec s t r u c to r e .  h ia  i s
noaetiuiet, accen tu a ted  the r e g u la r  o r ie n ta t io n  of 
a ph ibo le  and c h l o r i t e  c r y s t a l s  which are occasionally  
p re se n t .  r  ie  c h a r t?  q u a r ts  i t  verv hard end, with i t s  
Ice in f  o re  ing'* o f aapbibole n e e d le s ,  new become a p a r t ic u -

toui h roc .. ce dark*,. reyl*& colour say be due 
to a a s a i l  -to a t  o; ca rton  contained  in  the rock . ( ee 
; l a t e s  £es. ic ,  11, 17 and i s . )

In troduced  u a r t z :

i l l  the -uarts  observed of th ie  n a tu re  i s  of 
vein , u s r t s $’ ty p e . e vel&: are  seen f i l l i n  a l l  

manner oi f r a c tu r e s  in  tbv rockc , f ro s  c^z^arn tive ly  
la rge  f a u l t —f i l l  in  ;s , :»uc l a. the two foo t wide vein on 
11 Level fo o tw a ll  d r iv e ,  to  tin y  -aicroycopic veins
h. i l in  c rack s  ic  the  u-reive o re .  hrou uout the 
/ u b a - le e -Jo h .n  section® of t  e June i t  i s  a pal# ,&r#y 
;laasy looking qu i t s ,  showing pronounced •bsttejr.Uag# 
t  o f te n  c o n ta in s  wispy : rowthe of t r e u o l i t e .  The 
n t e r i c r  of the  la rg e  ve^ns ( i . e .  those g re a te r  than 

four Inches th ic k )  c a n ,1 s t  o f  com paratively  pure q u a r ts .

w hile  th e  .a r  i n  . . / -



o r ^ b o d le s  wtr* Poraad

"  or , e c r e t i o a , L
« ta « ^  o *at*r*  , propounded i a  the e a i l ¥ 

t cori*& .au tre*  u  ,?) but r^ tr r r  envisaged
» i t  be

J ' •  fauact in th t  .ub&chlkw*
v ‘ " " x xee>* » ^  au) ere , zeeeat to  *

: s r  . r  1 * . o r % a t ,  eoae t, ia c r  o o n ttltu aa ti,
iju 31 '  , j

11 " 10 - ^  i a  -••-At: up t:i . .ix , md axKie&le
v * ^ * L^:J' w roc: m lysee are a v a il-

r u eui . io a t bt sic X .g ic .,1 

• 1 : -■•-' kk' a rea  St- b* :-m sxcepcioa
i.-ode&t & ^olv-o*.. v . eeiuie ,Lus i t  i< euggee&ed 

ta  f 1 1  t.n< rr , ir#L < i* „*at* to  fo ra  crebc.xiea 
v.-ex̂ . . rx-.u. . pci b tuc r e f lo a t  ro c* * . a . e r

- %' ' kiu coac i t io a i. * rabjtb lj it coo i  erab l*
1#,, th* - O' 4. u-ui . i. t i e a e  oi tae greea." toaes
'• t- *« -vbi- ted  to  „rtu . • 4 lr .v conditiOtiK. roeesses 

2sr<'alM::.*tl©u #*r# i i  ready advance# la  the rocks 
-a «dlcti 'vise .. leeac toa*  complex## ley  t thu* tb e  ere
i a a r a l t  fci cher ». t* eerjboaatee oai w ilie*  were

■ ob-j i • 2 at.-;* y-olv s j >* «.;t il» lib* roc a# oxlKj..
t ? «t ty .oi . , it..: ,. ti.«. so lu tions i  * ted  in to
IrtO ty ro s  .kOc. o . cn , @#d were t reed  eway fro a

0 t t< 1m nydi'Ot. ; to lu tlo a e #  be s in e  r a le
•o kktyr.K: „ .

4 ai , >:« w , . ?£ 1.



og# invty rour

i-y .l a ^ . t e  io i  . j  In j r a e n o p y r l t .  ano o H t i aBl q11ertl
,C- 31510 afl t l , r t l a l  r i ”a to  a rn .n o p jr l te  o ry e ta la , , £ 
w ell »» f U l ln _  in t- .i  t n i a  c ra c k , an6 oceurrl= t a , 

iic  t  cow t i l t  l a  nua t z .  Th p y rrbo '-lte  wa, p e r t-  
1 a i j r  rep la e td  b , l a t e r  ,a« rt*  In la *  ( luteE
•‘c' • v..' t >41 red 5b.

«. *  4

v ry  t *1 m*w%  o l c u a lc o p y rite  was found i s  
tht; o i o  • t ; ■ te e n i  o f  th e  stag.# of  c ry  a t  a l l i e s  t  Ion
v. yy; r t i » t i t # |  ci. .lco> y r i t c  cr., $ p artly
oc.-.6e...voranvoualy witr* the p y rrh o ttte *  «aa j * rtly  
re * la c in g  p y r r h o t i te .  ( .e I t #  o. 57 .) The 
o h a lco i-y rlte  I s  a yei'lo.. s o f t  su lp h id e , pe I tlv e ly  
i d e ^ t i : *e<a by r^y < iif fr# c tlo n  e s e ly ie s ,  ( i# f . m e t Ice 
on t  ;e I d e n t i f ic a t io n  oi -ert&ln inersle . b> > r a y  

i f  j. m e t  io n . ) >'he la rg e a t  g ra in s  seen are asGoclated 
t i t a  y r r n o t i t e  .»nd are  up to  12 s a ll l ln e tre e  acrosst 
however, u su a lly  the c h a lc o p y rite  forms m very ir .s ig -
n i f i e s  p o rtio n  of the  o re .

tatdfe-x the r e f  1 e t io  m icroscope, the cha lcopyrite  
i s  see a to  bu e y . llo u  co lour whic , In  very fin e ly
.ivi-iev .In s , c be  1 $*&#* or- o ld . ae la rg e r

o i.is  ..ve i l ,  '1. t in  v,i had by 1 1 Ir  I r i t t l e n e e e ,  
e a red  w ith th e a l l e e b i l i t y  sfco n by the o ld . Ico  
when th e  two re seen  to g e th e r , thr old i i> damper 
yellow c o lo u r  end a ueit n i bar r e f l e c t i v i t y .  *%§ 
en l c o ;. „ i  e :iot e x h ib i t  p iece, m ie n . Wider
r e f le c t e d  o . u-i: ed 11 t i t  1 s l i ,  hfcly u i is o tr o p ic ,
v rvin. in  a:.ado o f  y e llo w —Biown on r o ta t io n  Oi tbe

m ic r o ;  o i e  s t  - »-. >



i*S* ishty i%o

te'hiI© Cii© m argins amy coat .,la c o a e iu e r a b le  aaouotfe o f  
s a l p u i  e e .  Xher© l a  a v e r j  c l o s e  aefcocisfc ion  between 
t b i e  cii>&n u a r t e  anu 11 the  " v i s i b l e "  n a t i v e  g o ld  
s e e n  on th e  & in e .

In th e  .1 .-uy.iuo s e c t io n  the quanta has a dense white 
ml  Iky c o lo u r . -Vhls -&ay be due to  & f a s t e r  ra te  of 
c o o lln  J% foravln, s o i l e r  c r ; ,s ta le  thaa the quanta of 
the n orth ern  p a r ts  o f  the r o p er ty . owever, i t  i s  
thou h t t-»iu e f f e c t  s*..y be >iue to  a carbonate concent 
In th e  q u a r ts , g e n t le  grad ation  from the h igh ly
v itr e o u s  and bla 6 ey  quartz in  th f north  to  the milky 
w hite v a r ie t y  in  th e so u th , i s  b e lie v e d  to  e x i s t .
-here i s  i n s u f f i c i e n t  a ta  a v a ila b le  on the 2,500  fo o t 
space between the . .auaao and hong John se c tio n s  to  prove 
th i s  c o n te n tio n , a lth o u ,h  su rface  in d ic a tio n s  are th a t 

e n e rs l ly  the  re i s  an in c re a se  in  the carbonate pro
p o rtion  o f the  rock southw ards. (Gee - la te e  Sos. 12 
and 4 > ),

w h ils t  a p o r tio n  of the u n d if fe re n t ia te d  sed ia> n ts  
was p roba . i ca lca reo u  , th e  ^ a jo r  p o rtio n  of the carbon
a te  a tsre bt liev ed . to  have a r is e n  t  .rou b c a . b o n ltie a tio a  
of the  country  ro c k s . ;s euch, mo: t  of the carbonates 
have been in tro d u ced  in to  th  .. urrv/undin, ■ rw one tones  
ad r  i  t lv e ly  l i t t l e  occurs in  tbv a c tu a l  o re . The 

ore i s ,  however, tran av e rsed  bv nany carbonate  v e in le t a . 
.hey  f i l l  ctoCz.fi ana e s s l l  f r a c tu re s  which cu t across  
a l l  t  e o th e r  in e r a ls  «nd s t r u c tu r e s .  I t  i s  considered 
th a t  e l a r  @ p ro p o rtio n  of th ese  v* i n l e t s  (up to  two

In c  & t h i c k  y . . /  -



l  . . v ,  i x

' *‘-1 ti s le  vnvlrorB. kc , e a e re l

"'e i;r t 'a l l f e  3»1-fl«M  ol tb* :.;«th-

"C " i4c d e  ̂ 0<?itR * **» ^ r e  fa r ted  b. t  tc ^  ;>e 
y  / '  ***1 * * * r e t l* n r  -  I t  i .  w l_*v .d  , _ t '  
t l i * 601 ve % tbe ..0 u.e of v i t t. i a  o f she



i a « e l o t t j  4 t ’/e

.

.

i :  v J of the u z r s o t i t * ,  i t
i r v & a t l j  m i  i n i r o t  ced s t  r. l i t e r  s t a g e  of p y rrh o tite

  1 "ijjipr  kl of sc.-Boawlc i* , o#(Wka#& i»
t*’- - < 3 W y . ilea  ;.■>; e*i@#a# r is ib le  gold
are z irelg $ ;«aa on Vubsehikwe iiitte. Xb order to 
exa^ltte the old tor# c lo s e ly t eoiBples of c e seea tra te  
obt dL&eo from the st l l le ^ a  Ja.&e* ta b le  In lihe s i l l  
were t mne d » t  • ; rodect $ eturlehed in  .;o!4t was

4 0 id  1 i knoxn so occur on t  ,s -xiee s ince  nofc^ete oi
several a iU ia e tie .<  in  s i t e  are recovered fro  a the

ictu . . 1  -een 1 f i tu  w s r  teh ee  f r o , ,  the  m e  action*
\ 1 v ti IO • ' * y • /

liftacd  op tion  uJ t -.6 old under the n  f le e tin g  
lie  co co t s h« i . t be a v.. r  . < i i-v - y-" ^1 bw $ * 0  uziuer

B cicriee*  a* fleo ta4  ll.gnt i t  shews & d i s t in c t  cwt ****
.

n ectloe  - a ; s  / x .eve t  .i i t  1 » po) idbln/.
t l l v c t .  , c :y  o: .old %,?« »**» ****'

/  a.n • • /  -



i & h t j  T h r e e

la ch es  th ick ) was a e ,.o tltec  by percolating ground 
,a :o r5 , mLicL -L Bolved c  rboaates iron  the feenLtoae.

r e d . p o . i t e d  th em  i n  crack, i n  t h e  o r e b o d l c a .  o e v l r  
s ia c e  so a ie  01 th e se  v e i n l e t e  c o n t a i n  carbonates o f  
hi a ly  c r y s t a l l i a a  n a t u r e ,  i t  i s  th o u ,  h t  th a t t h e s e  
hare been p r e c ip ita te d  iro n  hydrotherm al so lu t io n  at 
the end o f  th e  K ia e r a l is ln g  p h a s e .  no a n a ly t ic a l work 
hi-s 1 e n  done o n  t h e  ca rb o n a tes , but h a r d  specimen  
exam ination  su g g e s ts  t h a t  t h e  bulk of tfat m ineral i s  
c a l c i t e ,  w h i l e  some v e r y  b ro w n  a n d  w e l l  c r y s t a l l i s e d  
p o rtio n s  o r e  t h o u  ht t o  be s i d e r i t e .  The o r e  o f  the 
aganc -C tion c o n ta in s  & very  much g re a te r  proportion  

Cl carbon i t e r  t h a n  th e  o r e  o f  t h e  m a le  s e c t io n s .  t h i s  
is  act s u r p r is in g  s i n c e  the lo c a l  r o c k s  a r o u n d  th e  agano 
r',in€ i r e  -sue h ac •..» e a lc - e r e o n a  t h a n  t h o s e  f o r t  e r  north*

I t  i s  in te r e s t in g  tc  n ote  th a t although the ore 
co n ta in s  carbonates, these are , re se a t  in  in s u f f ic i e n t  
q a a n tity  -  or in so lu b le  form -  to  p reserve the  
p r o te c t iv e  a lk a l in i t y  necessary fo r  the e y sn id st io n  
p rocess used by the mine; and considerable iijse has to  
b- added tc the r i l l , ( %*$ P late o . 15) •

ik i'H xBis- lu. .A *

The clay  k in e r a ls , iron mineral* and the fine  
grained quarts o r ig in a lly  present in  the banded iron- 
etones probed)ly reacted  under .-eteuaorplilc conditions 
to form ir o n -r ic h  aa, h i boles# ome of tce'se a&p l i  boles
have subsequently beer, a ltered  t o  c h lo r ite s .  xceptlon- 
a l ly ,  the amphibolys fora as much as hv of the rock

by volume; • • /  -
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-  Ifchty /ou r

by 'O liu te; but ut w u iy  -,ni, about 1C . a»phlbole8
ere  i .en- le a  by 6aup and are  d iseuased  la  a is  

ani.dbU .he* . e j o r t  u = l  ; U .X 9 JS  Q r u u r l te  is  “the 
eota lonest s» p b ltx ,le , and secure a .  f in e ly  d iv id e d ,  th in  
f e l te d  or. . t a l t .  rhsa* ox. c t a l a  o ften  ra d ia te  iro n
aag R e tIte  bands inco q u a r ts  b xack jun the j a s p i l i t e .
• acre th e  iro n  co n ten t w a s  low, h o r n b le n d e

has formed ^ t h e r  than  ^ x u c e r lte ;  enc in  the la *  a la te  
vi , i n l t )  ol qu&i'i.* v e in s ,  tre u io lite  o c c u r s ,  o c c a s i o n a l l y  
i n  c ry ^ ra lii ov . an inch  l o n g ,  (Sea a lso  the d esc rip tio n

r a sp lilt# $ uncer 
i . c o l o n y . ;  i s  i i e t s e  l o t .  >, 7 ,  , ,  U ,  1 ^ ,  16 ,  1 7  and 19

i t  i- only tourt. i l i a c  < sen on the nine occurs 
»deocl;ted  w ith  very co a rse  a reen cp y rlte  In  jnd near 
iu :»rt z v e iase  I t  i s  # ometi %es essn  to ; one t r o t s  the 
rock th rough  which the q u a r ts  vein  ,-asses, ge e ra l ly  
with c r y s ta l#  o r ie n ta te d  a t  about r ig h t  angles to  the
1 lane o: the  v e in , in  sose ca res  a band co n e is tin g  
a lso  a t e n t i r e ly  of tc  i r s a l in e  i s  formed on the edge of 
quart a v e in s . Tbo #„-.»• c  ucn occurrences average* 
about one inch  0 o a is a l in e  on each side enclosing  
a t  i;it tr .re e  inchec o f  :uurfcr» .y p ic o lly , cbe tc im eeline  
f o r s . vu-sses o f combined c r y s t a l s ,  u su a lly  about 0*5 
m illim etre*  th ick*  and up to  19 n i l l i a o t r e *  long, rbey 
are 11 in t.a s®  b lack  in  co lo u r. ic roeco  ic a lly *  
the c r y s ta l s  show v ery  ty p ic a l  c ro ss  f ra c tu r in g  along 
th e i r  le n g th . hey are  coloured a very deep brown 
and are  ver lu c c h ro ic . In# , leo eh ro ic  form ila  ic  
fv « tra n s ;  a r e a t  ,.«!© b u ff ;  -  dark  re e n iih  bro^n, 
kroB th e  u soc a clou w ith  arseno y r i t e ,  th e  toum & llne 
it. c nc ldered  to  have c r y s ta l l i s e d  a t  an e a r ly  s tag e  
in the u in e r .v lis e tio n •
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' ■': •  ̂ «* Laeeeseioa of .eo lo ^ ic^ l ;
thes< ir-rooest,» have been eut-dlvided la te  . w * lv . >f 
i.ur e toc*wu-: tileturb*ncee seea s , aaleti hj eoatiitier^Me

^ - v c  v.'vr-f. the di': tvrL&ja#
wWcA Is- a.ltita in  >.* >«•, tiozi of a ra,, ioa-.! r» e
• a&achik «* 4m l ie s  %m # $  a o r th  lt**V •?! t, ..Ij s.̂ aS*>t .ij 
tac  itioSi the ye of erefcoo lee  i t  4t:. ec,: • t ©*. a
cca#i. iar t ia e  ai -are a , the rocks being
iii on -y c tt / f ,!  i tu .‘es •-.#..enoent <m - e r  tax-an&tie

& i »t< > vj ;: lwtisln&. fo is t  u l m g  t  ie ll&'tB e: the syn-
fOJ'.i, < •• i f Vvl ? •-i . [ttitc lot ace* thoti vej ■ „«b i.e

y-u* ioc c l ie n t  ion o /tlm .ta le  in  «e weqweae# of 
,lttx /it... rit«it i f  a bostisen oeeuriMtetoe in * eev.atrlea
u Lt ijpee« si t .e -rorl..,

•tiiac U len o e in ti a t sen la the ores <31 
$ubr,3 hl-.„ #  ne is !0&r :.4#re4 & ■ ■ /I  evide-<t?e :•■; its  high

I tact it  it  j t x ii.il*  thst. .•.o, in '- •: e*: .•:*•
«?hea t  ...■■■*"5>ei* v%t •■ ,>es4 2 •.-■ c ' ion '* — - 1 * *  ti -- -f . ■■’■■ > t
... .j . j faa teen  v-- -.*> os .fo; ■• in t:-e - x*i 1 $ t? :ne• 
a n e r t l  svlttt > . 0 * are y e r t lm l rl,v ^r:sra«t-., ue=2 i‘̂ 1  
b e r lr  1 •.• :*:i of low i 1 .wr c • « ..-.io - ■ -■ ts rg . ^le
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«Uy 3&%. >',.' avt/tot*

i» t  fct . i t# *  ;v-ini u-3 <af 1» J l , 1.Cv ftcaie b a v t
t r e r  »i# 4  15%'.. t'.w . ro .e rty *  #'l$CCO otmeer of

iv . . v t» o ; •;: , v on#

i 6 * *

& 0 r: X
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