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This r epor t  is. w r i t t e n  c h i e f l y . t o  present  est imates ,  
of resei?ves. of bauxi3e proved t o  da te  i n '  Gippsland. Consequently 
d iscuss ions  oP the  geological  a spec t s  of t h e  inves t iga t ion ;  though 
e s s e n t i a l  t o  an u n d e r s t a ~ d i n g  of t h e . s u b  j ec t ,  a r e  kept t o  a m i n i -  
mum 

Pages 8 t o  10, contain ' t he  s a l i e n t  f e a t u r e s '  of t h i s  ' 

r epor t  i n  summarized form. Brief re ferences  t o  the  mode OF occurr- 
ence of the  bauxi te  and a  t a b l e  of ore r a s c m e s  a re  t h e r e  given ,.., . ' 

Tho exis tence  of bauxi te .  i n  the  ne'ighbduphood of 'I, 

Boolarra  and Thorpdalc, County Buln Buln, South ~ i ~ ~ s l a n d  ' has 
been ,lrnown f o r  soi?le years  and bauxito from Nal~oo, All.ot., 8 .ph, 
Narrbs-can South, has bsen used f o r  *,E~e:~:icc-l  purposes, f'o'r over 20 , 

. . years .- Eleven a d d i t i o n a l  d i scover ie s  were m ~ d e  .from .time to. time' 
up t o  k ~ p r i l ,  ' 1942, when an ext'eilsive gTosgocting programme was.' , 

' 

.undertakei~.  , I n  the shor t  tiiile t h a t  has elapsed s i n c e  then a  ' 

f u r t h e r  twelve depos i t s  have lieen discovered, making a ' t o t u l  of 
twenty-fpur depos i t s  i n  the cidjoining par i shes  or" Moo, Allanbee 

,Y- East ,  Narpacan South; Mirboo and Budgeree i n  tho county of Buln . 
Buln. Skveral  of these  depos i t s  have been sys temat ica l ly  . t e s t e d  
by s h a f t  s inking  a n d  boring: This; e ~ ~ ~ l o r a t i b n  i s  s t i l l ,  in .  progress .  

The ~ e o i o ~ i c a l  Survey of V i c t o r i a  has published 
r e p o r t s  r e f e r r i n g  t o  bauxi te  i n  Gippsland. These a r e  indica ted  

- . by the  fol lowing ~ e f e ~ e n c e s .  . I 

, . . . . . . .. 
.- 1.921 . \l~hiteicvi,' O.A.L. and: ~?iiatson, J. C. liBauxite Clays a t  Narracan 

South1', R,ec.. Geol. Surv. Vic to r i a ,  Vol * ? V 9  p t .  39 p.277-279.. 

.. 1936.. Ferguson, W.H.. llBauxitq near.Boola7rc?, Gippsland1I, Rec, 
Geol. Su'jrv, v i c t o P i a i  Vol. V:, p t ,  2, p.289-292. 

. . 
. 194.0. Bakagdqnath, V!, "ICaolin & Bnuxlte",.  Vic,' %Iln. & Geol, 

Jouri~aL, .Val. 29 PJo. 2, p.117.. 

'2. .. LOCATION. 
D * ,  

-- 
The bau.xite depos'its descr ibed i n  t h i s  report; occur 

, . - within an a rea  of 150 ssuaro miles ,  the .  c e n t r ~  of which i s '  16 miles  
$@. , 

, .  s  outh-v~~s ' t . ' : f r  orr~ ,,Yallourn and 74 rniles east-southeast  f170m 
Melbourne. 'The a rea  i s  well  served by railviays a s  it. i s  t raversed  

\ 

by"tvio branch l i n e s  froti1 t h o  Gippslaild Railway, one from kIoo t o  
. Thorpdule, 91; miles  by  r a i l  from ~ e i b o u r n e ,  and t h e  o ther  from 
N10r;riell t o  RIirboo North,, 109 nliles by  r a i l  from Ivlelbourne, .lTone 

' of the  tleposits i s  more than 6 miles  b y  r0r.d from r a i l ,  (,see 
P l a t e  I .) .  

3 T OP OGPJiPIfl --- 
The urea l i e s  i n  the  South ~ i ~ ~ s i a n d  h i l l s  and is  

p a r t  of an elevated 2nd d i s sec ted  p l ~ ~ t e q u ,  the  general  l e v e l  of 
ahicl i  i s  about 1,200 f e e t  2.bove soci l e v e l ,  

' The p r i n c i p a l  drainzge i s  t h a t  of the Morviell. and 
Tarviin Rivers .  The forfi~er flows nor th  t o  Join the  Latrobe a t .  ' 

?ilolviell and the  l a t t e r  e n t e r s  Bass S t r n i t  through Anderson I n l e t ,  
s i x  miles e a s t  from VVonthaggi. . . 



 he .area was f o r m e r i y  h e a v i l y  t i m b e r e d ,  b u t  t h e  
b e t t e r  q u a l i t y  l a n d  i s  now f a i r l y  6 1 0 s ~ l y  s e t t l e d  and  the. t i m b e r  
covep  o f  t h e s e  a r e a s  has been  a l m o s t  c o n i p l e t e l y  des t r ' oyed .  T~luch 
o f .  t h e  p o o r e r  c o u n t r y ,  the g re s . t ey  y a r t  of. ; .whicli  b s  u n d e r l a i n  by  
p o s ' t - b a s a l t  s a n d  and  g r i t  i s  s t i l l  coveped  ,with s c r u b  and some 
t i m b e r  r e m a i n s  on t h e s e  a r e a s .  . As . t h e  ' b a u x i t e  o c c u r s  under.  these  
p o p t - b a s a l t  s a n d s  i t  i s , - f o r t u n a t e l y  w i t h i n  s u c h  a r e a s  t ha t  the  ' .  
p r o s p e c t i n g  o p o r u t i o n s  have  been ,  and m i n i n g  o p e r a t i o n s  b - i i l l .  b e ,  
c a i i r i e d  Onr Hence t l l e  i n d u s t r y  can  d e v e l o p  with a minimum of d i s -  
t u r b a n c e '  t o  t h e  l o c a l '  rural :  c o i ~ m d n i t y .  . - 

4. GEOLOGY." 

S t m t i s ~ p h y  - The a r e a  has been  g e o l o ~ i c i i l l y  mmpped b y  t h e  V i c - . ,  . - 
t o r i a r l  n t i ne s ,Depx? tmen t  as par t  o f '  i t s  s y s t e r i ~ n t i c  s u r v e y  of parishes. 

. S u l p h a t e s  P t y .  L i rn i t ed  have  a l s o  made e x t e n s i v e  r e c o n n a i s s a n c e s  i n  
t h e  a r e ' a ,  t h e  r e s u l t s  of" which ' t h e y  have  f r e e l y  made . a v a i l a b l e ,  The 
are:?. has boen  v i s i t e d  s e v e r a l  t i m e s  by t h e  a u t h o r s  and  one of u s  
(K.B.o.). s u p e r v i s e d  mos t  o f  t h e  d r i l l i n g  dono b y  t he  Commonvieplth,' 
A s  a r e s u l t  of t h e  f o r e g o i n g  and .of r e c e n t  p r o s s e c t i n g  o p e r a t i ' o n s  
which h w e  been  c a r r i e d  on i n  t h e  s e a r c h  f o r  b a u x i t e  d e p o s i t s ,  the  
s t r c t i g r a p h i c a l  s u c c e s s i o n .  i n  t h e  ' a r e a  h c ~ s  . been  d e f i n i t e l y  e s t a b l i s m .  
.Some of this work has p ~ ~ o c e e d c d  c o n c u r r e n t l y  with Miss C r e s p i n ' s  
rev iew.  o f  , t h e  s t i i a t i g r a p l i y  of  G i p g s l a n d  and as some of t h e  fo rma t ions  
i n  the. a r e a  dez l t  w i t h  hore,n n r e  common to '  that  d e s c r i b e d  by  iyliss . . 

C r e s p i n ,  t h e i r  , g e o l o g i c a l  age  may be d e f i n e d  f a i r l y  p r e c i s e l y  and 
some l o n g  s t a n d i n g  c o n t r o v e r s i e s  ' r e g a r d i n g  t h e  a g e  of t h e  o l d e r '  
b a s a l t  and  of t h c  a s s o c i a t e d  formations d i s ~ ~ o s e d  of.., The s t r a t i -  
g r a p h i c ~ ~ l  s u c c e s s i o n  i s  as f 011 OTIS: 

R e c e n t  

1;Iaxirnum Thick- --- 
n e s s  i n  ~ e e t , -  --------- 

A l l u v i u m  ---- C l a y  s a n d  & grave.1. 
D i s c o n f o r m i t y  . . 

P o s t  ICalinman __-- Sand  z.nd grz.vel ,  
D i s c o n f o r m i t y  

Ang1,esean ( ~ o w e r  ~ a l l o u r n  f o r r n ~ ~ t i o n  760 L i g n i t e ,  L i g n e o u s  
fiqiddle Miocene)  C lay ,  C l a y  z.nd 

, D i s c o n f . o r m i t y  . . . s a n d .  

Lower ~ i o c e n e  ? 
D l s c o n f  o r m i t y  

34 , B a u x i t e ,  c o a r s e  smd, 
c l a y .  

Lower l ~ i o c b n e  O l d e r  b a s a l t  237' Basalt ,  
o r  

O l i g o c e n e  40 + SanCis, c l a y ,  brown 
Unconf o r m i t y  c l c ~ y .  

J u r g s s i c  . . S a n d s t o n e ,  muds tone  
b l a c k  c o a l .  

The J u r c ~ s s i c  r o c k s '  c o n s i s t  o f  a l t e r n a t i n g  b e d s  o f  
s a n d s t o n e  and mudstone wi th ,  i n  2laces, t h i n  b e d s  of c o a l .  The 
r40cks  a r e  v e r y  f e l s p n t h i c  and wezl ther  t o  a c l a y e y  s o i l .  . ~t i n t e r - ' ,  
m e d i a t e  s t a g e s  o f '  v ~ e a t h e r i n g  t h e y  - b e a r  a s u p e r f i c i a l  r e s e m b l a n c e  t o  
decomnposcd basalt .  Over, most  o f  the  area, b a s a l t  l i e s  unconforrnably 
upon t h e  J u r a s s i c  s e d i m e n t s  b u t  i n  some p l a c e s  c o n s i d e r a b l e  th ick-  
n e s s e s  o f  T e r t i a r y  s e d i m e n t s  i n c l u d i n g  g r a v e l ,  c l a y  and  l i g n i t e  
u n d e r l i e  t h e  b a s a l t  ( s t i r l i n g ,  J.. t f R o p o r t  on t h e  Brown Cord a n d  
L i g n i t e s '  of V i c t . o r i a f t  - P r o g r e s s  R e p o r t ,  G e o l o g i c a l .  S u r v e y  o f  . 
V i c t o r l i a  - Page  73 - 1899).. 

' T h e  uppe r  s u r f a c o  of t he  bc . s a l t  has been  s u b  j a c t e d  
t o  e r o s i o n ,  and  b a u x i t e  has been  formed f r o m  v o l c ~ . i ? i c s  x h i c h  
c ~ c c u n u l a t e r i  i n  depressions i n  t h i s  s u r f  ace,. The. b a u x i t e  b o d i e s  

. c o n s e q u e n t l y  p o s s e s s  a n  i r r e g u l a r  p l a n ,  b u t  a inore o r ,  l o s s  
s y f i m e t r i c a l .  l e n t i c u l a r  c r o s s '  s e c t i o n .  



The baux i t e  was e r o d e d ' p r i o r  t o  t h e  d e p o s i t i o n  of 
t h e  Ynllourn t 'or~nation which c o n s i s t s  of sand 2nd c l c y ,  o r  mix- 
t u r e s  'of  t h e  two, wi th ,  i n  p l c c c s ,  l i g n i t e  and l i p p c o u s  clay. 

The foc2.l p o i n t  f o r  age de t e rmina t ion  i n  t h i s  
sequence i s ,  of course ,  t h e  Anglesean rig@ of t h e  p o s t - b n s c l t i c  
l i g n i t e s  and Ligneous c l 2 . y ~ .  This  i s  e s t a b l i s h e d .  bo th  by working 
outwards Prom t h e  compzrat ively  smal l  c~re;; vihich, hits been prospec ted  
f o r  b2.uxito 2nd by t h e  f opni.niniferal con t e n t  o f .  t h c  Ynl lourn 
formation i t s e l f ,  P l a t e  2 vihich i s  bc.sed upon tho  g e o l o g i c a l  
p ~ x i s h  maps i s sued  by t h e  Victoricln Iviines Dop,?.rtrnant, shot'Js hovi t h e  
bcds ass igned  , t o  t h i s  form?.tion i n  t h e  i\,iirboo a r e a  may be d . i r e c t l ~ r  
c o r r e l n t e d  w i t h  t h e  type  s e c t i o n ,  and t r b l e  1 of Miss. c r e s p i n f s  
b u l l o t i n  show? i t s  wider ~ o r ~ e l a t i o n  i n  '~i.l3psl2,nd, 

The Xnglesean i s  Lower IZiddle &Iiocone i n  3 . s .  

Allowing f o r  t h e  f c c t  t h n t -  t h e  t ime r e q u i r e d  f o r  
t h e  forination of 30 9r more f e , e t  of b a u x i t e  is' c,onsidc.rable and t h a t  
t h e  bzux i t e  was c r ~ d e d  be:f'orc t h e  Yal lourn f orrict ion was l a i d  down 
upon i t ,  tho  most probe-ble 2-ge f o r  t h e  b ~ . u x i t e  is:Lower Miocene and 

. as the  b a u x i t e  i n  t u r n  r e s t s  upon 2.n e r o s i o n  ,surfp.ce c u t  ou t  of tlie 
o l d c r  b n s n l t  t h i s  b z s a l t  i s  most p robcbly  of Oligocene age. 1.t 
cclnnot be YoUiIgeP than Loaer IJiocoim. 

e 
A s  s t a t e f i  ,?,hove, the' o l d c r  b n s a l t s  'are' known t o  

t be unde r l z in  i n ' p l n c e s  by ~ i e d i n a i ~ t s  i i l c lud ing  i i m i t e s ?  bu t  t h e s e  
beds have not  been s t u d i e d  s o  f a r  i n  t h i s ' i n v e s t i g a t i o n ,  I t  i s  
p o s s i b l e  t hey  c o n t ~ . i n  f o r a n i n i f  erc. vihich would throw f u r t h e r  l i g h t  
on t he  geologicnl '  age of t h e  lower p a r t  of t h e  T e r t i a r y  sequence 
i n  t h i s  a r ea .  The condensed ,but  comprehensive cl iscussion by A , B ,  
Ednnrads ( R o y . ~ o c . ~ i c t o r i a ,  Volume 51, p c r t  I, pcges 75 and 76, 1938) 
of t h e  age of th8  o lde r  bc . s~ . l t s  indic-?.tcs cl. convergence of s e v e r a l  
l i n e s  evideqce vihicli, w i t h  t h e  noSl i f i ca t ions  fiii:!de nec.ossary by 
Miss c r e s p i n t s  r e c e n t  review, s t i l l  ~.pl3ly. .  The o l d e r  vie,v~ re-  
expressed by C. A ,  Sussmilch a s  l a t e  as  1937  residential Address 
Linnocn Soc io ty ,  New South i;/ales, 1937) , t h a t  t h e s e  basp- l t s  cannot 
be . o l d e r  than  Lovier P l i ocene  i s  , c l e a r l y  ilo longer  .ten?.ble. ' 

STRUCTURE. We a r e  n o t  concerned he re  w i t h  t h e  g r e - T e r t i ~ l r y  s t r u c t u r e ,  
5 3 - s ~  be noted t h a t  t h e  J u r a s s i c  rocks  were g e n t l y  f o l d e d  and 
e x t e n s i v e l y  block-fp-ultcd p r i o r  t o  p e r i o d  of prolonged e r o s i o n  
which r e s u l t e d  i n  t h e  fornc- t ion of t h e  l ~ e n e p l a i n  surfz.ce upon which 
t he  T c r t i a r y  sedirtlents r e s t .  

Subsequent t o  t h e  d e p o s i t i o n  of t h e  Ycl lourn  'beds,  
m?.rked f n u l t i n g  again  occurred,  r e s u l t i n g  i n  t h e  format ion ,of 

#' 
t roughs  i n  which a r e  presepved g r e a t  thiclcnesscs of' T e r t i a r y  
sedirnents i n c l u d i n g  l i g n i t e ,  ' The Ls t robe  R i v e r  occupies one of 
t he se  t roughs  and a minor onk ex tends  from Morwell t o  Bool'nrra,.' 
The dominant t rond of t he se  f a u l t s  i s  norath-nor theas t  and t h i s  has  
given r i s e  t o  t h e  rough p t t e r n  of p a r a l l e l  tongues of T e r t i a r y  
roclcs occupying n l a r g e  p a r t  of South  Gipps1r:nd as shown i n  p l a t e  2.. 

The s i g n i f i c n n c e  of t h i s  f a u l t i n g  s o  F a r  as t h e  
' b a u x i t c  i s  concarned mcy r e a d i l y  be seen from P l a t c . 3 ,  which shows 
how t h e  f a u l t i n g  h2.s d iv ided  t h e  m c a  i n t o  blocks .  As c r e s u l t ,  
baux i t e  i s  found o,vep a wide' range of e l e v a t i o n s  - 500 f e e t  above 
s e a  l e v e l ,  2  mi les  west  of Boola r ra ;  1 ,000 f e e t  2.t Budgeree rind 
1,200 f e e t  ,?t Watkins, 3 mi les  n o r t h  from Mirboo Xorth. 

5 USED I N  PROSPECTING & PROVING DEPOSITS. 
-I--- -- --- 

Nearly  a l l  t h e  d e p o s i t s  have been d i s cove red  by 
. Messrs. Sulphcltos P ty .  Limited,  who h w e  kep t  i n  c l o s e  touch  w i t h  

t he  V i c t o r i a n  I\,Iincs Dep~i.rtrnent and ' our se lvas .  Dur,ing t h i s  
c o l l ~ . b o r a t i o n  t h e r e  has, been f r c e  d i s c u s s i o n  which has ,  r e s u l t e d  
i n  e s t a b l i s h i n g  a geo log i cn l  background upon which p rosgkc t ing  



has gradual ly  come t o  be. based.  (Sec introduckiQn .. . , t o  sec t ion  8 
of th5s  re.port)  ' . 

.. . . . . 
prieir t 6  the  cohunencenont df  t h e d r i l l i n g  cgmpaign 

on tho B o o l ~ p r a  and Napier'  s depos i t s ,  some goophysica.1 surveys . 

vlere made by L ,  A. Richardson, Geophysicist of th is .Branch,  to .  
determine prosyect ing  f o r  and inves t i 'g~ . t ion  of the  bnuxito 
depos i t s  could be aided by such- surveys. The e l e c t r i c a l  r e s i s t -  
i v i t y  method., vlns used anci subsurfc.cs r o s i s t i v i t y  condi t ions  were 
determined a t  67 po in t s  on the  B001r.rra Open-cut. a rea ,  14- po in t s  
on O r g i l l ' s  a rea  ?.nil.'3k~ poin ts  on f ~ a p i e r ' s  nren. A peviev~ of the  
r e s u l t s  i n  the l i g h t  of the  Snform~.tion provided by the  r ecen t  

' 

d r i l l i i ? g  operat ions and g e o l o g i c ~ l  inves t igc t ions .  r evea l s  the  . ' 

folloviing fe2tures :  - 
I . =  The r e s i s t i v i t y  of the b ~ . s a l t i c  c l ay  which forms 'a bedpock 
f o r  the k n o w n b ~ u x i t e  deposi t?  i s  comrt~only of the  order of j00- 
500 ohm, f e e t  u n i t s .  X higher  r e s i s t i v i t y  has been, noted i n  some 
places. 

2. ' The r e s i s t i v i t y  of the  overburden and bzuxi te  i s  v a r i a b l e  
over a  wide range.,..but i s  almost inva r i cb ly  h igher  than t h a t  of 
the  b a s a l t i c  c lay .  

3 .  The depth t o  the b a s a l t i c  c l zy  mcy be determined approxir~lately 
i n  most p laces  where the  r e s i s t i v i t y  of the  o ~ e ~ b u r d e n  and bauxi te  
i s  cpprecicbly gyenter thcn thf3.t of the  b a s a l t i c  c lay.  

Plo.te 3k. shows r e s i s t i v i t y  curves i l l u s t r a t i n g  
' e f fec t , s  due t o  deepening bedrock. Electrode sepcl.ration, i n  f e e t ,  
. i s  p l o t t e d  v e r t i c ~ ~ l l y  and apparent r e s i s t i v i t y ,  i n  ohm f e e t  u n i t s ,  
i s  p lo t t ed  h o r i z o n t ~ ~ l l y .  'The progressive deepening of the  high 
vs lues  of r e s i s t i v i t y . o n  the  curves from 2oin t  t o  point  going 
e a s t e r l y ,  ccn be regmdcd as evidence of inc reas ing  bedrock depth 
i n  t h n t  d i r e c t i o n .  

. . I n  genera l ,  t he re fo re ,  t h e  r e s i s t i v i t y  method 
provides 2, f a i r l y  'ctidy moans determining , cpp-ox imte ly  the.  
depth t o  bedrock cind t h i s  may be used t o  f n c i l i t n t e  prospect ing 
i n  m e n s  se lec ted  b y  geological  methods as  f n v o u r ~ ~ b l e  f o r  t h e  
occurrence of bnuxite .-. 

. . 
Prob~.b ly  o t h e r ,  geophyslc~. l  methods could a l s o  be 

used t o  reduce the  cos t  of prospect ing  when a search  becomes , 

necessary f o r  depos i t s  which almost c e r t ~ . i n l y  e x i s t  but which 
do not outcrop. . . 

METHODS - .  OF PROVIIJG: 

Three d i f f e r e n t  methods 02 proving the d e p o s i t s  
hcve been adopted - (a) By Sulphl-.tes Pty.  Limitcd, (b)  Vic tor ian  
Mines Department, ( c )  Depzrtrnent of Supply 8 Shipping, Ecch of 
these i s  b r i e f l y  discussed. 

(2.) Messrs. Su lph~ . t e s  Pty.  Limited hi?.ve dcveloped I n  e f f e c t i v e  
method of prospect ing by hand-boring followed by s h a f t  s inking  a t  
se l ec ted  poin ts .  - Holes arc spaced st I 00  f e e t  i n t e r v a l s  on a 
rgctnngular g r i d  ;!.nd an' suger of 15 inches d i a ~ c t e r  i s  used, The 
method provides c quick and rol6, t ively cheap ri~cthod of prospect ing 
where depths do not exceed cbout..30 f e e t .  The holes  a re  not 
ccsed s o  t h a t  the  b~ .ux i t e  is  1iabl.e t o  sone c o n t m i n a t i o n  from the  
s ides  of the hole,  but analyses  .of c u g e ' ~  s m s l e s  provide a usefu l  

.guide t o  t h e  q u a l i t y  of t h e  deposi t .  For  purposes of accura te  
sLmpling t h e  hand-boring i s  followed by shcf t -s inking  v~here boring 
has r e v e d e d  2. favourable thiclmess of bauxi te .  



( b )  The Vic tor ia2  Minos ~ c e z r t i m n t  use n power-opercted 
percussion d r i l l  -iihich i s  o l so  equipped with o honkl-opernted auger. 
Power is  supplied b y  c. small v c r t i c c l  ~ e l l y  2nd Lev/is onging . 
opera t ing  on f u e l  o i l .  The . t o o l s  uscil cons i s t  of 8 ~ .  d r i v e   pun^ 
cnd s h o r t  s inkey b r r  operated by s o l i d  rods with screwed j o i n t s .  
D r i l l i n g  is  e f fec ted  by r a i s i n g  tile rods n b o u t  one op two f e e t  by 
power and then ye leas ing  the load v i t h  n clu tch ,  thus  y e n n i t t i n g  
tho rods and pumi) t o  f a l l  under t h e i r  o~io i ~ e i g h t .  iYhcn 'necessary 
tile pump i s  replnced by  nn auger which i s  turned by-ha i~d  through 
a wooden cagstcn hood f i t t o d  t o  the  topmost rod. i, c r& of 61 
foreman and two men operc te  the d r i l l  ah ich  i s  cnpcb lc  of s ink ing  
holes  5 inches i n  dicr;i?eter. 

( c )  The Department of Supply & Shipping. The method used 
is. tho same as  t h n t  used i n  t e s t i n g  a l l u v i a l  (1,lacer) depos i t s .  . . 
In t h i s  cmipaign the  wort s s s  done by V i c t o r i s  Gold Dredging N;L 
f o r  the  I"inoTals Production Di rec to ra te  of the  Dcpartnlent of sbp;iy 
& Shipping, T~do Ruston Bucyrus percussion rigs were used with a  
s t r i n g  of t o o l s  c o n s i s t i n g  of n d r i v e  l~ur~ip with d a t n c h a b l e  clcclc- 
valve,  two s inker  bcirs and svJivcl. The t o o l  assembly rreighed a b o u t  
15 hundredweight.. Tho most s c t i s f a c t o r y  l eng th  f o r  the  b a r r e l  of 
d r ive  pump vies found t o  be 5 f c e t  a s  i i i t h  a longer b c r r e l  t h e  

, hp lLros ta t i c  head caused l o s s  of  t h e  sraqil?,lc b y  sg lashing  when t h e  
el-acli was opened , 

. . 
Vhile d r i l l i n g  was in  progress  5 inch  czsing i n  

+ 5 f e e t  lengths  w2.s iiept c l o s e  t o  the  bottom of the hole u ~ t i l  
' bauxite  was encounterod. A t  t h i s  stnge the cas ing  wns dr iven  n 
few inches i n t o  the  bcuxite 2nd tho hole p u x ~ ~ e d  clean ool sancl, 
c!.ay or loose ma te r i a l .  Flushing with I . -  ?i,,ter and purnping was 
continued u n t i l  t he  mud-pump returned only clcnn .vmtcr t o  the  
surf~. 'ce 2nd the  bottom of tho hole was f r e e  from scnd, e t c .  

~ o r i n g  was then continued with t h e  clrivu-pumg t o  
2 f e e t  i n t o  thc  bauxite,  the contents  of tho pu~np being co l l ec ted  
i n  a  nun~bered d.rulii, . The czs ing  was. then driven t o  the bottom of 
t h o  hole 2nd loose biiuxite broken frofil tho s i d e s  of the bore b y  the  
cas ing  show w2.s puopecl n u t  md 3 i l ed  t o  the  s m p l e  a l ready co l l ec ted .  

The sedoncl and succ~ecl ing saiilules were then tnken 
i n  o siini1c.r rnanner excegt t h a t  these  samples were t,-.!:on i n  l eng ths  
.of 5 f e e t .  ~ h e ' r e a s o n  f o r  tak ing  the  f i r s t  ssmple f o r  t h e  shallower 
depth of 2 f e e t  wcs  t o  .minimisc t h o  e f f e c t .  of a n y  ~ c c i d e n t n l  con- 
t,mination of tlze bauxi te  with sand or cl'y.. As the d r i l l e r s  
boccme more p r o f i c i e n t  i t . w ~ . s  found t h c t  the re  was l i t t l e  o r  no 
cont~.mination of -the' f i r s t  s m ~ ~ i ~ l e  tak ing  place.  

The scmples were recovered i n  vc~.rious degre,s of 
moistness from a  t h i n  sludge contgining a  fe;;~ hard angu1p.r 1~1x13s 

, of bnuxite t o  nn ecr t lymcss s u f f i c i e n t l y  d a i p  t.7 cohere when' 
~3ressed i n  the  f , ingers ,  

The scmples viers d r i ed  on i ron  t r c y s  over v~ood 
f i r e s  being cons tan t ly  s t i r r e d  while drying t o  hasten drying 
nncl avoid loco1 over-henting. Whcn c l r y , t h e  sc;iples were cooled, 
crushed t o  2" with 2. Braun ~Clilpmunlcfl dr iven  b y  n p e t r o l  engine 
~ n d  divided on a Jones smipler.  

Provided experienced 2nd c a r e f u l  men nre employed 
a l l  these methods give colnpcr~ible r e s u l t s  hence a s  ( a )  i s  b y  f a r  
the cheapest,  i t  i s  considered t h e  most s u i t n b l e  t o  use provided 
the dcpth of d r i l l i n g  does not .exceed 30 f e e t ,  and the  bauxi te  is  
not  too hard. Probably a  self-contained truck-mounted r o t c r y  d r i l l  
woulcl be the  bes t  cll-rouna p lan t ,  b u t  none of these  was m a i l a b l e  
when t h i s  c,mpnign w~.s i n  progress.  

Experience shows t h a t  owing t o  the i r r e g u l a r  shape 
of the depos i t s ,  a I00  foo t  squ?.re s p m i n g  i s  the  widest  'which 
will give so t i s l ac ' tn ry  rcpul  ts. Geologicnl supepvisioiq i s  n leo  
xdvisable t o  avoid %vtastoful c l r i i l iag .  t he p r o g r s s ~ i v c  g l o t t i n g  
of 2 s t ruc tur i .1  ~ 1 2 1 7  n s  B r i l l i n g  prcceeda.d shoviii~n cont curs on 



t h e  b a s a l t  s u r f a c e  a n d  i s o p a c h o u s  l i n e s  f o r  the b a u x i t e  d e p o s i t s  
pGoved u s e f u l  i n  l o c a t i n g  f u r t h e r  d r i l l i n g  s i t e s  t o  maximum 
a d v a n t a g e  and min imized  d r i l l i n g  beyond the  m a r g i n s  o f  the depos.$.ts. 
I t  was found  tha t  r e a s o n a b l y  a c c u r a t e  f o r e c a s t s  of the  t h i c k n e s s  a n d  
d e p t h  o f  b a u x i t e  c o u l d  be made f o r  p o i n t s  I 0 0  f e e t  o r  s o  i n  advance  
of  t h e  d r i l l ,  . ' 

6 a C O ~ ~ ~ ~ I V I ~  C I  GRADES OF BLUXI TE a - - -  . .  - 
"The s p e c i f i c a t i o n s  f o r  commerc ia l  b a u x i t e  v a r y  

a c c o r d i n g  t o  t h e  p u r p o s e s  f o r  wh ich  t h e  b a u x i t e  i s  t o  b e  u s e d .  
A s  b a u x i t e  i s  used  f o r  a v a r i e t y  of  p u r p o s e s ,  t h e  r a n g e  o f  s p e c -  
i f i c a t i o n s  i s  a i d e ,  B a u x i t e  i s  used  m a i n l y  as an  o r e  o f  a lumin ium 
and as raw m a t e r i a l  f o r  t h e  nin-nufacture of  alunlinium c h e m i c a l s ,  . 

alurilinium a b r a s i v e s ,  and h igh -a lumina  cement ,  Smal l .  q u a n t  it les  
have  a l s o  been used  f o r  t h e  ms.nuf2.cture o f  r e f r a c t o r i e s  and  i n  
p r o c e s s e s  f o r  t h e  g u r i f i c a t i o n  of p e t r o l e u m  products. .11 (u.s'. 
Buroau  o f  Mines ,  B u l l ,  312 ,  p.16). 

I n  A u s t r a l i a  sfilall q u a n t i t i e s  of b a u x i t e  are b e i n g  
used f o r  c h e m i c a l  m a n u f a c t u r e .  H igh  . i r o n  b a u x i t e  i s  b e i n g  u s e d  b y  
the Broken  H i l l  P t y ,  Co, i n  p l a c e  of f l u o r i t e  i n  t h e  open. hearth 
f u r n a c e  c h a r g e .  R e l a t i v e l y  l m g e  t o n n a g e s  of p i s o l i t i c  b a u x i t e  
a r e  a l s o  used  f o r  s u r f a c i n g  r o e d s  and  saths. 

. . 

The f o l l o v i i n g  n o t e s  r e f e r  t o  an:;.lyscs of b a u x i t e  . 
f o r  u s e  i n  t h e ' m a n u f a c t u r e  of a luminium.  

I n  1941 (Min ing  & h i e t a l l u r g y  V o l ,  22, No, 419,  
2.531 , 1941)  t h e  f o l l o w i n g  c l a s s i f i c a t i o n  05 UNITED SThTES . o r e s  

---_I_- was p u t  f o r a ~ r d :  - 

N I e t a l l u r g i c a l  o r  ! I A u  g r a d e  55% o r  more : 8% o r  l e s s .  
"BI1 g r a d e  50%-55%. ; 9%-I 5%. 
"Ctl  grade , . 4-5%-50%. .15$-30%. 
"Dl1 g r a d  e 30%-45%. -30$-45$ S i 0 2  p l u s  

FC2O3 

kt t h a t  t i m e  a l s o  t h e  f o l l o w i n g  comment was made:- 
I1Some a u t h o r i t i e s  b e l i e v e  t h a t  w i t h  modern B a y e r  p r o c e s s  equi;r?ment, 
b a u x i t e  c o n t a i n i n g  down t o  4.8 p e r c e n t  a l u m i n a  and  9 p e r c e n t  s i l i c a  
can  be  u t i l i s e d .  By b e n c f i c i a t i o n  it i s  h.oped t o  r e d u c e  th .e  s i l i c a  
c o n t s n t  o f  o r e  n v s r a g i n g  1 3  t o  1 4  p e r c e n t  s i l i c a  t o  9 p e r c e n t l l .  

The most  r e c e n t  Amer ican .  i n f o r m e t i o n  on' grades o f  
o r e  a c c e p t e d  as s u i t a b l e , f o r  t r e a t m e n t  b y  t h o  Baye r  p r o c e s s  i s  
g i v e n  i n  M i n i n g  & l i I e t a l l u r g y ,  ~ u g u s t ,  I 943,  ~ q . 3 5 6 - 3 6 1  ( two 
a r t i c l e s ) .  ItThk o r e  f o r  t h e  Bziyer p r o c e s s  has u n t i l  r e c e n t l y  
c a r r i e d  o n l y  as high as 7 p e r c c n t  s i l i c a ,  b u t  s l i g h t l y  h i g h e r  
. s i l i c c  c o n t e n t ,  i s  now b e i n g  t o l e r a t e d . "  I t  i s  . f u r t h e r  s t a t e d  i n  
t h e  a r t i c l e s  quo ted  t h c t  o r e  c o n t a i n i n g  157; o r . l e s s  of' s i l i ca  i s  
novi c l q s s e d  as u h I e t a l l u r g i c ~ l  g r a d e  .I1 

I n  t h e  U.S.S;R. . ( ~ b l i n e r a l s  Yenrboolc, 1937 ,  ?pa 
681-682; 1938,  595)ors siorlrcd i n  t h e  U r r ~ l s  have  t h e  f o l l o v l i n g  
c o m p o s i t i o n :  - 

[a] K m e n s k  
b  . VagrLm 

The Kcmensk p l a n t  u s e s  the B ~ . y e r  p r o c e s s  'cad the 
e l e c t r i c  c u r r e n t  u sed  a t  t h e  p l ~ . n t  i s  steam g e n e r a t e d .  

D e p o s i t s  worked i n  HUDTG;iRY --- ( l d i n e r ~ ~ l  T r a d e  N o t e s ,  
U.S. Bureau  of BIinos, Vol .  1 3 ,  No. 3 ,  S e y t .  1941)  i n  t h e  l a s t  few 
y e a r s  l i ~ . v e  t h e  f o l l o w i n g  c o m p o s i t i o n :  - 



. ' These d e p o s i t s '  hzjvc 15 t o  6 5  f e e t  .of o v e r b u r d c n ,  . . 

The b n u x i t e s  of --- Guiana  c,n& t h e  --- N e t h e r l a n d s  E a s t  - '  

I n d i e s  a r e  u s u e l l y  r e f e r r e d  t o  cs h igh  g r a d e .  ~ c c z n t o  
. M i n e r a l s  ~ e n r b o o k , '  1937,  ppi6SO-681, t h e  B i n t 2 . n ~  (N.E. I .y and  

Sur inam ( ~ u t c h  . ~ u i a n a )  b a u x i t e s  hb.ve t h e  f o l l o v ~ i n g  comi2osi t ion:  - 

'The.  d e p o s i t s  2.t B i n t m g  are 1 2  f e e t  ' t h i c k  ri.nd a t  
Su r incm 10 t o  18 f e e t  th ick .  I t  i s  n o t  known f o r  c e y t c i n  w h e t h e r  
t h o  f o r e g o i n g  a n a l y s e s  ' r e l a t e  t o ,  c r u d e  o r e ,  s i n c e  i t  i s  b e l i e v e d  
t ha t  a l l '  o r e s  f rom t h c s c  c o u n t r i G s  2.re a t  l lenst v ~ ~ s h e d  b e f o r e  . 
sh ipmen t .  Thay hovrcver, ,give soino i d e o  of t h e  r o q u i r e n e n t s  
e x p e c t e d  i n  a h igh -g rade  o r e .  

I t  w i l l  be  s e e n  . t lzat  b a u x i t e s  with r. g r e a t  
r n n g e  i n  c h e m i c c l  c o m p o s i t i o n  .?re b e i n g  used  f o r  t h e  m a n u f a c t u r e  
of  'luminium and t h a t  the  most  o b j e c t i o n a b l e  s i n g l e  i m p u r i t y  i s  . ' 

s i l i c a ,  The ~' i t i lerican c l z - s s i f  i c a t i o n  r e l a t e s  t c ~  the s g e c i a l  
c o n d i t i o n s  e x i s t i n g  i n  t h e  U n i t e d  S t c ? t e s ,  narilsly, L? s h o r ' t a g e ,  of' 
low s i l i c ? .  b a u x i t e ,  end c a n n o t  be  z p p l i e d  r i g i d l y  t o  A u s t r a l i a n .  
B a p o s i t a  from vrhich m i l l i o n s  of t o n s  c o u l d  b e  won c o n t a i n i n g  l e s s  
t h a n  8 p o n c c n t  s i l i c a .  

P o i n t s  ' . t o  b e  n o t e d  i n  t h e  I:,neric?.n g r n d i n g  give,n  
above  a r e  t h e  'low a l u m i n a - s i l i c a  r n t i o  p e r m k t t c d  even  i n  g r o u p  A, 
n n n e l y  7:l 2nd the b e l i e f  e x p r e s s e d  by  soiile c > . u t h o r i t i e s  t ha t  n 
r c t i o  a s  low 2s .  5.3 : 1 would. n o t  p r e c l u d c  t h e  t r e c t r ~ ~ o n t  o f  b a u x i t e  
b y  t h e  Bayep p r o c e s s  wi th  a l u m i n 2  a s  low cs 48%. 

It i s  c o n c l u d e d  t h a t  o r e  c o n t c - i n i n g  a ~ p r o x i m c t t e l y  
50 per c e n t  z l u m i n n  and 7 p e r  c e n t  s i l i c a  n ~ a y  s a f e l y  be  r e g a r d e d  
as  s ~ ~ t i s f a c t o r y  f o r  t h e  manuf n c t u r e  oP n e t c ~ . l l i c  a lumin ium.  A 
norma l  b a u x i t e  ( g i b b s i t c  t y p e )  o f  t h e  abovc  c o m p o s i t i o n  would 
c o n t a i n  n o t  l c s s  t h a n  26 p e r  c e n t  m o i s t u r e  l eF .v ing  n o t  more t h a n  
1 7  p e r  c e n t  a s  f e r r i c  o x i d e  ( F ~ ~ o ~ )  p l u s  t i t n n i u m  d iox ic le  ( T ~ O ~ ) .  

The l i m i t s  t ~ . k e n  f o r  t h e  c a l c u l ? - t i o n  of  r c s e r v e s  
i n  t h e  G i p p s l a n d  d e p o s i t s  a r e  b:?seil on t h i s  c o n c l u s i o n .  

7 KIETHODS OF ANALYSIS. - 
The d e t e r m i n a t i o n  of a l u m i n a  f o r  t h e  c o m e r c i a l  

v ~ , l u a t i o n  of b a u x i t e  i s  somewhat c r , i p i r i c a l  a r ~ d  c o n s e q u e n t l y  it 
i s  n e c e s s a r y  f o r  a s t o n d o r d i s n d  p r o c e d u r e  t o  b e  lo l lovaed  c l o s e l y  
if unifopm r e s u l t s  are t o  b e  o b t c i n e d  i n  d i f f e r e n t  1 2 . b o r a t o r i e s .  

T h e r e  a r e  two methods  of e v a l u a t i o n  i n  use : -  

i i v a i l a b l e  a l u m i n a .  ( ~ o t e l  h lu in ina)  . [ ]  F r e e  a l u m i n a .  

T h i s  i s  an a c i d  e x t y c . c t i o n  method c~nd ,  w i th  some 
m o d i f i c a t i o n s  b y  d i f f e r e n t  a n a l y s t s ,  a g x n r s  t o  be  t h e  one mos t  
conmonly used .  The method i s  q u i c k e r  t h a n .  t h e  ~ l k n l i n e  d i g e s t i o n  
method and i s  used  i n  e s s e n t i a l l y  sllllilar f o r m  by  b o t h  B.B.P. and 
S.P.L. The g r o c e d u r e  used  by  t h e  l c t t e r  company i s  s e t  o u t  belovr. 



. The smp1.e i s  ground t o  pcss 6.0 mesh, d ~ i e d  a t  
. - 1 0 5 ~ ~  f o r  I h o h r . , ? n d ' c o o l e d  i n  o d e s i c c ~ . t o r ,  i l leigh 5 gr:!iis of 

t h e  d r i e d  s , m p l o  %n%o 2. c r u c i b l c  nnd h o a t  ct c b o u t  6 0 0 0 ~  f o r  
I hour, Cool  i n  d o s k u o a t o r  cnd  weigh. D i f f e r e n c e  i n  w e i g h t  i s  
1 .0s~  on i g n i t i o n . ,  

To n p o r t i o n  !.?P d r y  snrflple ( ~ o t e :  p r o b a b l y  
tha t  ~vhich has ~ l r c a d y  been  ignitet!) '  add  20-25 m l .  o f  s u l ~ l i u r i c  
a c i d  o f  S,G.1,60 i n  a s u i t a b l e  v e s s e l  (Note :  p$obobly c n s s e r o l e )  
cnd  d i g e s t  f o r  some time. B v a p o r c t e  u i l t i l  v ih i t e  fumes of S o j  are 
e v o l v e d q  Cool ,  .tc.ke up i n  w n t e r ' . n n d  ,z@n evc .pora te .  t o  fumes.  
Again t a k e  up .in w a t e r , '  f i l t e r ,  and vizsh r e s i d u e  w i t h  h o t  water. 
If t h e  r e s i d u e  i s  whit?, d r y ,  i g n i t e  2nd vicigh as S i 0 2 .  If g r e y  

. o r  c o l o u r e d ,  f u s e  t h e  r e s i d u e  j71itli N;713SO4, c o o l ,  d i s s o l v e ,  m e l t  113 
water, f i l t e r  and i~ash,  Add: f i l t r a t e  2.i3d i;lc'rsliings t o  f i r s t  f i l t r a t e  
o b t a i n e d  from ?.cia e x t r a c t i o n  and d r y ,  i g n i t c  and  wcigli r e s i d u e  as 
SiO2. 

Make f i l tr2.t~ u p ,  t o .  some c o n v e n i e n t  vo lu r i l~ ,  s a y  500 ' . 
m l , ,  mensure  o f f  a 130r t ion i  o f  t h i s  and d i v i d e  i n t o  t1ire.a a l i q u o t  
po r t i ons , : '  

( a )  5 0  ml, (=,5 grm), Precipitate with anmonin, f i l t c r ,  
wash, i g n i t e  and weigh n s  61203 - Bc203 - Ti02 .  

( b )  5 0  n11. D c t e r n i n e '  i r o n  v o l u m t r i c a l l y  and c n l c u l ~ . t e  t o  
Fe203, 

( c )  10 rnl. o r  morc (dopencling on T i 0 2  c o n t e n t ) .  , E s t i m a t e  
T i 0 2  c o l o u r i m e t r i c a l l y .  

$ k v a i l c b l e  Alumina = 8 ( 2 )  - (g  ( b )  - ( c )  ) 

T h i s  i s  an  a l l c n l i n e  e x t r c c t i o n  method. I t  i s  - 

c o n s i d e r e d  tha t  the  term t f f r e e  a luminnf l  i s  n i s l e c i l i n g  r.nd r e s u l t s  
b y  t h i s  method of  e x t r a c t i o n  sho 'uld  be ?.s Halumincr  o x t r n c t e d  b y  
kio-k. 10% c a u s t i c  s 'oda s o l u t i o n " ,  

P ~ , o c e d u r e .  - 
The method usod ' in  t h o  hilines S e c t i o n  of t h c  

V i c t o r i m  S t a t e  L z - b o r n t o r i e s  i s :  - 
\iiIeigh 2 grams of, f i n e l y   round sample and  t r c n s f e r  

, . t o  300 ml- ,  c o n i c a l  f l a s k ,  Add I 0 0  ml. of 10% NaOil s o l u t i o n  and 
.a' b o i l  gently' fo? 3 h o u r s  on a l iot  p l z t e ,  k e e p i n g  t h e  f l ~ s l r  c o v e r e d  

w i t h  a srm.11 f u n n e l  o r  c r u c i b l e  t o  :?ct 2.s 2. r e f l u x  c o n d e n s e r .  

T r a n s f e r  c o n t e n t s  o f ' f l a s l i  t o  a 200 m l .  measu r ing  
f lask ,  c o o l  and d i l u t e  t o  the  mmk. Idix w e l l  2nd s l l o w  t o  s e t t l e .  

P i p e t t e  off  50 o r  I 0 0  !nl. or' s o l u t i o n ,  a c c o r d i n g  
t o  t h e  gr*o.de, run  i n t o  p o r c e l a i i ~  eva1 )o ra t ing  d i s h ,  a c i d i f y  wi th  
HCI and  e v n p o r z t e  t o  d r y n e s s  o v e r  ,-, vwz-ter bc.tli. Take up r e s i d u e  
wi th  h o t  d i l u t e  H C I ,  f i l t e r  ~ . n d  a2sh  w i t h  w a t e r ,  

P r e c i p i t ~ 1 . t ~  2.lumina n i t h  hTH OH, b o i l ,  f i l t e r  and 
wash, p r e c i p i t a t e  t w i c e  w i th  h o t  water. 4 T m n s f e r  f i l t e r  t o  . .. 

o r l g i n o l  b e a k e r  and add 50 r n l ,  of h o t  wz.ter. S t i r  w e l l  t o  p u l p  
P i l t o r .  pnpe r  and add 1 0  m l .  Im83 2nd 5 m l .  HCI. W a r m  u n t i l  
p r e c i i 3 i t c t e  d i s s o l v e s ,  Add 2TH4OH t o  1%-~rec ip i ta te  alurninrt, b o i l ,  
f i l t e >  and wnsh p i l ec ip i t c . t b  u n t i l  f r e e  f rom c h l o r i d e s .  Dry,  i g n i t e  
ai~cl. weigh 3s :,I $3. 
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GROUP 2. 

POSSIBLE RESERVES 
-I---- 

OTHER DEPOSITS ' - -  GRADE -- 

Bond "s , Budgeree Unknown,probably small, - 
Crutchf ie ld ' s ,  , .&rboo, t t t t  t~ - 
De Hayts9  Mipboo. 
F o y l s g  n!irboo 
Fox's, Mirboo, 

If t t  t t  ' 

1009000 or more 
Un li: n own 

Harr i son ' s ,  Allaxbee 
Eas t  

Unlcn own 

King' s Allambee Eas t  Unkn ovm - 
( ~ o r t h  & South deyos i t s )  

L o v e l l t  s, VIirboo. Un lm own . a 

Mart in ' s ,  hqirboo Very snmll. - 
Nahoo, Narrdcan South 50,000 , 52 
Pol ley '  s, Allambee Eas t  Unknown ... 

.A Roddaf s ,  &foe Small - 
Roy's Bud:;eroe Unl<rioli/i~ :?robably srilall - 
Sargent t  s ,  Mirboo Unknown ' - 
Smith's '  Mill ? 20,000 
Tierneyt  s, li1irb00 Unkn own ... 
Wanke s, Allambee East .  

. . .  
6,000 

Descript ion - of Indiv idual  Deposi ts  
-I-- -':-,., 

. . NAPIER ' S NO .'I LEASE .. - 
Location: The l e a s e  embraces p a r t s  of Allotments 120Bg 120C and 

I2OE9 P a r i s h  of Mirboo and i s  about 16  miles north-northeast  from t h e  
township of Mirboo North, which i s  the  terminus of a  branch rz.ilway 
from Morviell. The main road from Trafa lgar  t o  Nlirboo North traverses 
the  l e a s e  from n o r t h  t o  South. 

The a rea  i s  h i l l y  and t h e  immediate v i c i n i t y  of the 
by the L i t t l e  IvIorviell River which occupies a  deep 

,gul ly  within the  viestern l e a s e  bounciary and. p a r a l l e l  t o  the  road - mentioned nbove. A bauxite outcrop near the  cen t re  of the l e a s e  l ies 
a t '  about 600 f e e t  above sea l e v e l  and about 60 f e e t  above the  l e v e l ' d  
the r i v e r .  . Det l : i l s  of the sur face  r e l i e f  cxe showin i n  P l a t e  4 by 
contours a t  a v e r t i c a l  interv2.l of 1 0  f e e t .  

The bauxi te  depos i t  has been divided i n t o  two sec t ions  
by  a g u l l y  near the  cent re  of the  l e s s e ?  This g u l l y  has cu t  a gap 
nea r ly  500 f e e t  wide through the  bauxi te  cnd about 1 0  f e e t  i n t o  the 
basa l t .  It i s  now p a r - t i a l l y  f i l l e d  with clay.  

W o r k i n ~ .  Two q u a r r i e s  have been opened on bauxi te  outcrops 
adjo in ing  the  road on the  ecs torn  s i d e  and 2. nunber of prospect ing 
s h a f t s  had been sunk a t  var ious po in t s  on the l e a s e  p r i o r  t o  the 
s t a r t  of the  d r i l l i n g  cc.mpaign, the  r e s u l t s  of which forri~s t h e  
sub jec t  of t h i s  r e p o r t  ., 

With the sxception of two s h a f t s  mentioned below, a l l  
operat ions hgve been confined t o  t h c t  p a r t  of the  ' lease which l i e s  t o  
the  e a s t  of the  road 2nd r i v e r ,  



- 11 -. 

Geplo~x.  ' The area  has been rnapped by the  ~ e o l o ~ l c a l  Survey of 
~ i q o r i n  a s  occupied by Post Volcan ic (~ouver  Middle Miocene 7 )  sedi-  

' 

ments w i t h  sonie, o ldcr . .basa l t  expo,sed i n  the  r i v e r  cliannel. Since 
t h i s  survey. was carr iec:  out ilea road works have revealed a g r e a t e r  
a rea  of b a s a l t  rna:.;liced by a s o i l  cover?. o n l ~  a few inches thiclr. 
Boulders of coinparatively f . resh b a s a i t  embedded i n  b a s a l t i c  c l ay  a r e  
v i s i b l e  i n  the road c u t t i n g s  both nor th  and south of the  southern 
quarry and near  the northern. quarry,  

~ a u x i t e  outcrops about 10 f e e t  nor th  from the southern 
quarry and 20 f e e t  e a s t  from the edge of the road and can be t r aced  
f o r  about 150 . fee t  t o  where i t  i s  obscured by s o i l .  

A t  a goint  800 f e e t  wes.t froiil the nor thern  quarry and 
on ' the  opposite s ide  of' t he  y ive r '  v a l l e y ,  fei-ruginous bauxi te  outcrops' 
on the  sl.opes a t  an e l eva t ion  of about 5 5 , f e e t  above the  ' r ive r*  
Shallow. p i t s  have, irldicatod t h e  extclision of' the bailxite a s  a t h i n  bed 
'to 160 f e e t  sduthnest  f r o n  tlie riutcrop, b u t  s h a f t s  a t  200 f e e t  and 
300 f e e t  r e spec t ive ly  west-southv~est a r e  s t a t e d  t o  have entored  de- 
conposed b a s a l t  a t  a depth of 20 f e e t  without encoun$eFinp any baux- 
i t e ,  

Sect ions across  the depos i t  are given i n  p l a t e s  5 and 6. 
Pol!.owing aye d e t a i l e d  logs  of a few represen ta t ive  b .o~es .  

EsT-!-.-H~-*-~ 
D e p t h  -- Feet  
kT om TO 
--I--- 

0 2 Soil 
2 6 Clay 
6 28 Sand 

28 29 Clay 
29 31 Sand 
31 35 Clay 

, 35 . ' 59 .Bauxite 
59 - Decomposed . . . .  . 

. . . , basa l t .  , 

. . 

Bore No.48 
- - - Y _  

0 1 S o i l  
1 19 Sand 

19 25. Grey 
25 28 .Yellow sandy c l a y  
28 34 Yellob-i sand 
55. 45 Grey sandy c lay  
45 60 Grey'sand 
60 78 Brown c lag  and 

l i g n i t e .  
78 90 Grey sand 
90 ' 95 Yellow sand 
95 101. L i g n i t e  

101 - Decotiiposed b a s a l t  

B'ore No.93 --- 
0 4 Yellow sand 
4 8 Mottled c l a y  
8 38 Sand 

38 42 Sandy c l a y .  ' 

42 . 55 Sand 
65 66 Clay with bauxi te  
66 - Deconiposcd b a s a l t  

Bore DTo. 19 ---- 
p ~ p t l l  .F,est 
From. To ----- 

0 3 S o i l  
3 8 '?!hit& c l a y  
8 24 L i g n i t i c  c l a y  

2 4 , .  30 : L i g n i t e  and c l a y  
50 46 L i g n i t e  
46 47 Grey c lay  
47 49 ' 1 , ign i t e  
.49 68 . Bauxite 
68 - Decomposed bacai t .  

Bore No.66 --- 
0 2 S o i l  
2 7 Grey and mottled. 

c l ay  
7 30 . Brown, yellow and . 

grey sand. ' 

30 33 .Grey c l a y  
33 38. L i g n i t e  
38 45 White sand 
45 51 Bai.:xite 
51 .- . .  Decompoced basal t .  

S o i l  
Sand 
Grey c l a y  
Grey sand 
'?hi t e  s,md 
Grey c lay  
L i g n i t i c  c l a y  
Al te rna t ing  bands 

of sand Q c l a y  
Pine grey scmd 

with c l a y  
Coarse grey sand 
L i - i t i c  c l a y  
Clay with t r a c e s  

bau:ri t e  
Bauxi t o 
.-. Jioarse ouar tz  s,w-d. 
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-The sec t ions  and .bore logs  s h o ~ t h a t ,  v ~ h i l e  the  
bauxi te  genera l ly  r e s t s  d i r e c t l y  upon basa l t - ,  the'ro a r e  p laces  where 
an appreciable  thickness  of scdinlents,  genera l ly  c o a r s e  sand may.be 
interposed. . ,  

. . . . 
The b a s a l t  which fdrm; '  tho bedrock of the bauxi te  

depos i t s  i s  decomposed t o  a smooth c lay  ' ~ h i c h  r e t o i n s  the  o r i g i n a l  
b a s a l t i c  t e x t u r e  present ing  a f i n e l y .  rnot t l c d  appearance, ,: 
conta ins  small  specks (0.2 nun. ) 3f i lneni t 'o .  ' 

I n  -colour the  b a s a l t i c  c l n ~ r  i& goneral ly  b l u i s h  but 
may be yellow, red,  b r o m  or nea r ly  white. 

The bauxi te  a lso.  possesses  a wide. rniige. of  co lours  .... 

but i s  corninonly buf f ,  pink, brown red  o r , ' p a r t i c u l a r k y  if recover- 
ed from below the l e v e l  o f  the  water t a b l e ,  grey or bluish-grey. . . ,  , 

The grey bauxi te  i of poorer q u a l i t y  t h L w  the reddish  ,''or l i g h t e r . .  , .  
. 1. 

shades m d  has a higher i ron  content  duo l a r g e l y  , to  the: 'presence ,of 
- s i d e r i t e  and p y r i t e  (inarcasite ?).. liohevcr, t h e  colour  ' cannot, be ' 

regarded a s  a r e l i a b l e  guide  t o  t h e  q u a l i t y  except f o r  very l imi ted  
areas .  Sjme .very  pale'  pink bauxi te  has a high s i l i c a  conten*. 

The appear,ance ,of the  bauxi te  i n  the 'hand specimen 
v a r i e s  f a i r l y  widely. Much o f .  i t  i s  ea r thy  and apparent ly devoid 

, . 
of any c h a r a c t e r i s t i c  t cx tu re  while sonc i s  hard and granular.  The . ' 
higher grade x a t e r i n l  iI1w be e i s t ingo i shed  by i t s  low d e n s i t y ,  

4, Finely  c e l l u l a r  t ~ x t u r e ,  and the presence'  of minute cryktcil-s of . , , .  

, p ibbs i t e  vi'nicl~ g l i t t e r  i n  s t rong ' l i g h t .  The gr,ey v a r i d t i e s  have a 
, .supc,rf i c i a l  resemblance l;o decoi?lposeCi b a s a l t ,  but a r e  ligrsh t'o. ,the 

. touch i n ' . c o n t m s t  t o  the smooth soapy f e e l  of the b a s a l t i c  c lay.  . . 

, , .  

, . Analyses of the bauxi te  shoii the  comp'osition 'of t h e  
alunilnoun cons t i tuen t  t o  be t h a t  o f  the  nlineral g ibbo i t e . ,  - 
AI2O3. 3HB0, the presence df which, has n l ~ o  been deinonstrated by Dr. 
F. L. S t i l  we.11 (iiinerographic Report. PTb. 290; "Bauxite m d  Clay f r o m  
tdirbbo I\Tortlit'; -'Augun$, 1943). Tho' titaniuril content  v a r i e s  '.between 
3.0 an6 7.5 per ' cen t . ,  Ti02 with two except ional  sai;lples oontaining 9 . , 

and. 15. p e r .  .cent. Ti02 respectively. . , :  : Bauxite whit ll contdine 50 p-er 
c e n t '  o r  more o f  A1203 general ly  c o n t a i n s  l e s s  t l fa~i .  7 p c r  cont..TiO2. 
I n  a l l  the- analyses  of' bore samples t h a t  have. been mgde,' the i r o n  

' con ten t  has been expressed a s  Fe203, but, a t  l d a e t  some of t h e  i r o n  
I .  

present  i s  i n t h e  f e r r o u s  s t a t e .  Tho i r o n  content  (expreksccl a s  . . 
. ~ e ~ 0 ~ )  of b a u x i t z  containing more than 50 per  cent;  A1203 v a r i e s  be- . . 

. . tween 11.5-and 1,.4 p e r  cent.  m d  averages 7.4 per c c n t .  . :For 
, . b a u x i t e ,  of s i .mi lar  prade, the avkrage t i tan ium content  .is' 5.3 per '  

cent.  The ' t ab le  .shows some t y p i c a l  a n a l y s e s  on a moisture-free 
, .. basis . :  . , . - .  .. , 

I-Ii~h-Grade - Included in..Resepves. A *  - c . . .  . . 
' CL. . . 

Bore No. ~h ' i c lmcss  SiO2 I g ~ . I , o s s  --- -I---- -- " --.----"- fll205 
. . -- Fez03 --- Ti02 

, -- 
Feet  % % % % '. % 

4 9 8.0 27.. 9 50.5 6.7 6..9. 
1 2  .: 13 5.7 28.5 53'. 5 . 5.8 6.5 
38 ; 10 '7. 6 28.2 53.4 4.. 0 
43 

6. 8 
.21 2 . 4  27.. 4 53.'2 12.5 4.5, ' 

.. ,65 7 5 i 2  . 28:s 53.'7. K7 4.5 
'774 24 4i.9 28.9 52.0. -8.9 ".5. 3 
81 7 7.7 29.6 54.3 .3.5 "4.9 
92 7 '4.4 27.9 53.'5 - 7:7., "6. 5 . 
9.1 11 4.,8 .29, 1 . " 5f' .6 

# *  . ..., 
. ..5 .: 6 . 4.,9 

. . .  ---------------- . . . , .  . . .  
. ., .. . 

. < 
- 

. . 

, . .  . 
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B. ~ 6 a - ~ r a d b  - _ I _ -  - ~ d t  fnclhded i ' n  Scccrvcs.  - - - -  .-. . ~. 

Bore No. Thiclcness SiO2 "1fl.~6ss ~ 1 ~ , 0 ~  . '  Fe203 ---- ---- -- - - - -  ' - . ,, ' .  -- ' 

Ti'% ' .  - 
Feot .% % ,  . ' . . . .$ . , ' :  , $ 7; - .  . 

11 20 4.7 28.0 '80.9, . 20e.7 " , 5:*7 
16 15 10.3 . ' 26.6' 43.3 13.7 , 6.. ..l . 

19 19 9.1 ' . . 2 8 ; 5  ' 32. 1.. ' ' .  24.7 5 *,.S ... 
. 27 33 7.3 . 27.2'  ' ..... 36.3, . 22.3 

. . . .  
6.9 

34 34 . . I 

Top 2 f e e t .  - ,  13,5 '  34.5 40.4 : .5...1 ] ";6,.5 
Bottom 6 f e e t -  26.5 IS. 1 22.7 2'8,. .5 ,'3.. 2" 

50 '9.5 , 10.0 23,5 40.3 . 21.6. - ,4. 6 ,  
76 23 703 27*7 . 33.0 28; 0  '$ ..O 
85 2  10.3 25. 8 40.9 15.5 " ''7.5 
89 , 

... .... . . .  ... 3' ' 29.0 21.3 38.5 a*.?, ....6 .; 5 .'; 

- - - - - - -  ". -- --.-- ..-..---;----.- 

T h e  p o s t - ~ o i , c ? ~ l i c  sediments overlyinn tlie bauxi te  . 
c o n s i s t  of sand, c l ay  and l i ~ n i t e  'and l i cneous  clay.  ' ,  , To~ardD ttio 
soutlleustern p a r t  of tl-~e eoutTlcr11 sec t ion  of the  d e p o s i t ,  t'lie l i$nTte 
a t t a i n s  a  thickness  o f ,  4:: f e e t .  . . .  :l!iiicll of:. the 1 i : m i t e  l i e s  d i r e c t l y  . 
upon ' t he  bauxi te  occupyin? concc?vities i n  i t s  -surface,  2nd i s  prac t ic -  
a l l y  res t r ic tec l  t o  the a rea  :?ccupiCd by bauxi te .  The sur face  so11 i n  
black i n  colour  m C  con.tai11s nuch coarse angular ~ l ~ i t e  quar tz  sand. 
This f o r l n ~  a  sharp c o n t r s s  t with . the . clioc'olate ' s o i l .  'fi~r!:;ied by keatt-rj- 

, , 

i ng  of! the  b a s a l t  and providcs a, useful  :@de f o r  prospect ine  oper- 
ation's.. ' The s o i l  i s  poor i n  q u a l i t y  Luzd is of l i t t l e  use' Tor agric- 
u l t u r e  o r  grazing. 

kluch of the sand, p a r t i c u l a r l y  t h a t  n e a r  the' sur fncc ,  , 

i s  c lean ,  coarse an8 aniu lar .  I t  i s  iiluch used l o c a l l y  f o r  iurfac. ing 
roads  and f o r  bui ld ing  purposes, The c l a y s  vary vt$doly i n  co lour ;  
some appear t a  be s u i t a b l e  f o r  i n d u s t r i a l  app l i ca t ion .  The aren- ' 

rceoue c l a y s  conta in  vary in^ propor t ions  of f i n e  yellow sand. , 

STRUCTURE. The b a s a l t  su-rface i s  undulatin? w i  t11, a gcntlc.d:ip t o  , , the , : ---- 
southeast .  The shqpe of t h i s  su r face  ia.shown by s t ruc . tu re .  
contours i n  P l a t e  7. Tho bauxi te  tends t o  l i e  i n . t r o u e h s  i n .  the 
b a s a l t  and i t  i s  apparent t h a t  i t  has been l a i d  down on an eros ion  
sur f  ace. 

Broadly the upper 'surface: of the bauxi te  does not  
d.isplay the  i r r e g u l a r  cha rac te r  of t h a t  o f .  the  b a s a l t ,  but  where 
,exposed i n  the cjuarries the surf'ace bears  pot-holes and nsrrow gutters 
i n  c l e a r  evidence t h a t  . i t  has been exposed t o  erosion. 

From the western edpo of the depos i t  the super ior  
'surface of the bauxi te  'd ips  t o  the e a s t  'md southeas t  a t  from 7  t o  10 
depreos. The c e n t r a l  and e a s t e r n  por t ions  l i e  n e a r l y  horizonta1,but 
fro111 sone p iaces  oil the  eas te rn  niarzin the d i p  is <. vent ly towards tlie 
cent re .  ,Tliese Peatums a r e  shovn i n  the  sbctiions i n  P l a t e s  5  and. 6. 

The marked diff 'erences i n  l e v e l  of the bauxi te  p n e -  
trclted by bores near  . t h e  western :rlar<?in of the depos i t  zave r i a c  t o  tk 
s u g ~ e s t i b r i  t h a t  seve ra l  f n C l t n  w i t h  a nort l ier ly  trend a i d  downtlirow to 
thd e a s t  hed. d i sp lace2  ' the bauxi te .  A.ltepnatively.  i t  was thoupht 
t h a t  the  d i f f e r e n c e s  . in .  l ovc l  inipht be. accounted f ,gr  by slurilping of 

' t h e  bauxi te  tow~Li?rls the celi tre '  o r  the  baaill ai-td: by erosion oP tlie 
surface. Trqo hand-bores were sunk between Bores 3 1  and 32 and , they  
revealed a r e g u l a r l y  dipping upper sur face  of the  bauxi te ,  thus  
deiilonotratiiiz --the absence ot Taultin'g. . I t  i s  a l s o  l io tewor t lu  t h a t  no 
Paul'tiing has been d i sc losed  i1i  the ,  quarries; on t h i s  lease .  

'There i s  sofile evidence of c t r a t i f i c a ' t i o n  sliowinf: i n  the 
northern quarry,  where hor-izontal  bxnds of greyish,  i n t e r c a l a t e d  with 
tlie brown, bauxi te  whiclz f o ~ i r l ~  the quarry f a c e  a r e  discernible . .  

RESERVES. 'i'lic Pollowing t a b l e ,  shom~ . tha t  r e se rves  o f ' i~ igh-grade  ------- 
bauxite.  proved by c i r i l l i n g  amount t o  3.82,050 tons. Of this t o t a l ,  
37,950 tons l i e  i n  the  northern body' and 144,900 tons i n  the  c e n t r a l  
an6 southern body. 



. Thc sverngc co::ip~~pit.i:-hi, 9 tlli:! bou;ci t b ,  ?n n dry  bns ic ,  .: 
. . .  is:- . ,. 

X x z ~ l i n a t i m  of the sections, i n  Plat&! 5.ani: 6 an2 ;of . 
tlie ctnal~(cco civcn i i i  the  tt113lc on pnzc ?:3-,:sh:)~:in t h a t  thc bau::itc f ~ l l a  
i n t o  ,tea pr:)up&i onc s i t h  thc  2 1 O j  . e~xc.cc@iny 5 0  gcr  cclqJc. 2nd thc 
other  v r i , t l i  h120i beloii; 8 2  : ~ e r  cen !t . . Very: lo! sa~.ly~lcr : ; i th  an i n t e r -  
i'nbc'iate a1u:nina conten-L lTiere fou.:.12!. . PoT tliis. rcason V O T ~ J  i-:iinc)r. 
anloui?tc OF b & ~ k i t e  colzt,?ini'n~:lc,7.s 'I;!lnn 50 ijer cent .  3 .1~1 l i l i l i~1  ha.ve beell 
inclucled in:,,the c.:;lc'ulate6 rcaeevce. Iil thesc circu;:ic:taiice,g,, .althw* 
t l ? ~ .  ai.!:.i sap  t~ dei:ia~?otratc thq  t o n n s , ~ c  of Sauxi t e  contaiiiiny not  1 c s s  

.. I than '  50 per  'cent.  u n  t l ~ c  v i r t u a l  absence of bauxi tc  of a 
, - . L 5  co::?p,?c:iti~n.,betwcen 50 ailcl 42 ' p e r  cen t ,  a1ur;'ii;na r a i ecd  the  a v e y l p .  

f i p u r o  t o  52,; 1'. 

i t  nr,ulG bc p . ~ S e i b l e  i n  -the course of  cluarpyinlp. Dpcr- 
utial?s t o  s t r i p  about 32,000 tons o r  lovvcr ~ r a 6 . e  bau;:itc, mainly f r - ) m  
below the :?i$i ~ r a 6 . e  :nzteri?.l hi-thaut rc:,:;oval. of' ad6.i.ti:mz.l over- 
burden) The inclusilsn of t h i ' k  quantit:r r ~ f '  l o ~ i  yradc beuxl te  lxould 
incrcaae t h e  to$al  tonnape t o  .ctbout'215,.000 ani! low the  averape 
canpos i t ion  to:; 

, 

;Fn calcula.i;in$. the tonnac:es piven i n  tile t a b l e  ooxe 
q u a n t i t i e s  of' ore t o n t a i n i n ~  .in e;:ccss af ,50 .?er cent,.; aluriina have 
been d i ~ r e ~ a r d e d  on account '5f' t;~ic!;ness of overburd.en 1:. :i-8912-tion 
frolil the main bodies, A small Loilnaye of' bauxi te  eas i ly  aval3abIe 
under t h i n  overburden and s i  tuatec? near the soutinern guarry ilas a l s o  . . been oiilitte8 ,owin? t o  i t s  h i ~ i ?  s i l i c a  content.:- 

i'. . dens i ty  of.  2!  2 ,  ec?~ii$clen~b ta 16 cubid 'f'ee.t ;tq tip 
lon  ,; ton ha,% been allowed i n  convert in? the volane of' bauxi te  i n  s i J c u  r t o  : on? tonib . For .  cor,lputinrP the t3nna.ye of overburden 't:ze .fc?.c t o r  
t h a t  l lak  been used i s  15 cubic Feet t o  the ton or  1-8 tons  'per .'cu.bi,c 

, . .  ' . .  ,. . yard,. 

. . It' should be poi.i~teCl o u t  tila-t , the overbur<en: k ' i F l ~ ~ c s  
r e f e r  t o  t!ic vjluiile s tandin? ver. t icall ,y above the provcd . ' reserves of 

' bauxite  aiid no allbc-iance lias been 11iac":e f o r  ba t te r . . '  . " ' i n e r e ' ~ u a r ~ ~ ~ r ' i n ~  
Liao beon, or  i s  bein?, czirrie6. o u t  i t  hn .s  'beea found t'ha.t a f a c e  cu t  
i n  t h e  ovepbui?den nag be l e f t  stand.iilr r;ieai?!-y v e r t i c a l  P c i ~  v.erg ,lon,n ... 
;)orioC;. s. . . . . .  

.- 
T 011 s - C oi:ii?oci t i  011 ---.& -.p----.--- 

'1' oils ----.. I overburden, _C_____.l_- , 

07. ' ' ' (22,:O b . ) ~  .., SiOZ i o  c u.,yd. '. .( ?,2,>0 l b  ., ), .... : ' ~ d u x i . t k  -,..:..---"".I, . . 
I . . . .  . . .  -."------.------- - ', ' , ,;& : 

! 
1300M . 9,500 51..,5x . " 5. Ox 1.9,lOO 3&;s3,0'0 : 3,.G1 

. . .  1200N 16,650 : 5.3 .. 6 ;2,S .28,800 ' 51,,900 3. 12 
. . . .  ......... 1100N lO,,,,100 ...5 3.;..4. .- 7 ..4 ,,, . . . . .  .25,7.00. 46',300 5.29 

. . .  . 1000N 1 7700 57.0 7.9 ' ,  5.. 800.. .Id. ~$0'0, , ,  
......... 

, .  . 9 . , ,  , I P . . . . . : . .  6'. 00 ......... --..-I--UF- --.---'-- ---- --- -:-.-.~------"-------".---!---.. . . . . . . .  , . . 
Tot a1 : '37'; 9'5.0 53.2 a& 3 ; 7 9 , 4 0 0  - 142 ,'9.0.0, , , . , . 3 ~ 7 .  

. . . .  . . . , , . . . .  
-.__-----.-I--------- ------- - . -  ------.-.-..-..---- .( . . . .  -- 



. .. . 
I < '  . . 

~ o r i j .  . d:o'i-,l- os.i .tion n 
----L&.-- -- I on6 Oierburclep --- .# 

--- 
(22t:'fO lb . ' )  i'i.l2O3,j, , , Si02 :15 Cu.Yd. (.22,?,0 lb, ) I3auxi.t.e 

. .. . a  --- ,,,,- L --.I---------T-.-- -I ..-C1.y-- ---.- c- .... L. .--.--..--'--'.- 
. . 

~ / f .  .. . 3'77,950 53.2, fl ' 

, . 2 . 3 .  , 79 ;GOO 1422 s ,'go0 3 1177 

400K ,15,000 52.0: 4. 9 12;'390 22 ,',300 1,:5 
300F . 8,500. 55.7. 4 3  0 '  :i.5,560 28,000 . 34,3 
200K 3,750 5S.R. 6,8" 26,800 . d ~ ~ ' 3 0 0  12; 9 
loo?: 3,3 80 5.3 ;'3, 7.17 . , 19,IGO 34,500 3.0 r'  1. 
00 22;750' 52;8, 4 . .9, 92;COO 167,000 7 ,.3 

100s 12,450 51.9 5 , 3  8.760 15j300 1; 3 
2003 2'5i000 51.7, s.',$ ?3:600 78,600 ' O i  1 

. 300b 5,600 '50.0 7 c'8 3,670 6 / 600 lib 
(aoos 4 -. - , - - L; +' , 

500s . 6,060 53;8 ' 4.,2 11,200 20,200 3 i 3  
GOOS. 3,900 50.7: 7.0 .l7,200 31,000 3;4 
7005 32,.030 52a1 6.0 36,900 66,200 2 i. 1 
800s 3,480 50.5 8.0 . b 8,200 .? ' 560' 2 '..L 

*. 9 ! I  
, . .-,.,,,-.,--,--r"-~------. . . , .-- . --------.----- . . . . ---- I--- 

GI1 'i 1!TD : ---- 182,850 52a 1 5.5 3 ~ 2 , 0 0 0  669, GOO 3; GG T 0 Ti'iL : ---.- ------ , , - . , , - - - - - . - - - - - - - -  ------ 
x ZstiiilGted,. 

Less than 1,009 tons  under khalloir over~burden an6 conta in in?  
51.7 i3er c e n t ; .  ;i1203, 13.7 per  cent .  Si02. Zxcluded..  fro^!' 
r e s e r v e s .  on, account of hi',r;h s i l i c a .  . 

T h i s  l e a s e  w i t h  ail a,;:ea of a.,)?roxi::latelyr 8 a c r e s  i s  the  
, aesten: . .~st  of t h e  praup of t h r e e  l e a s e s  held i n  !;he Psr is :?  af Rudrei?ee 

and. i s  s i t u a t e d  i n  j l l l -otmnt  16B, 5 :i!liles by road s:>utheaet froin the 
s i i~a l l  tonns:lip of Goolarra,, Boolapra l i e s  i n  the  v a l l e y  of t h e  
L i t t l e  Id~rl;,tell River . j u s t  above i t s  j ~ ~ n c t i o n  wi.t:n .the Morl!~all River! and 
i s  an intei?~.lediate ;)oipt gn the  ~al . l \vay betweel? i\lil?bos N o r t h  and 
?!loraell.. 

m o : - r a i ~ ! ~ x ,  -- -A- The ?iuiiL':lit 01  the  r i d ~ ~  i n  the  v i c i n i t y  oP t he  l e a s c  
;?.as an. e l e v a t i g n  (by ane;?oid) of' 980 feet above sea l e v e l  and r i s e s  
e l i y h t l y  t o  the e a s t ,  The southern f l a n k  f a l l s  s t c e p i y  'c3 !';;2~2.tn$ 
n L,ree;; rjhich f'lowb a e o t  t j  joiil .the ?t!iarwell :::ive17. C)n the nor'i.11 t l ? ~  
h i l l  i. draine6 by :olbms!: (or ~agsaf r a s )  creek;' which ,f'l.ai<g 'nor th  i a t s  
the  Pa'rish of Yinnar and jo ins  the  l:iorv;ell 2 niilee bolov; E?olarra.!.! 

L,~!i?cislips er.e a cs;xilon festal-c 2n the  s o u t h  siCe oc $he 
r i C  ( ~ e .  

" ' o r l i i n , ~ ~ ,  -----. ---- I':c?vanta~e has been ta::.~eil .;T the  ,:)ar'L i a 1  rel',lavo.l of cve r- 
burden by a landsli ;> t9  o p e n - a  o~larry ileay -the ceiiJ~:?e of 'the isaoe: 
'Tile quarry n.2l:i 11% an a r e a  of about 1/5tl? acre  a::d soi;!q .29,0 t:~ns of 
bauxite have been :>roc'Lucec'; P r o u  i - k .  

reolo2:. Dark ,p.?ey sali8.y s o i l  t h i n l y  coveys the surf'c?ce, b u t  
",. .-.. . 

e;:posupes i:.l the cluarr,!;. a-nd i i l  road ~ u t t i n ~ ~ s  e a s t  fro:;; the  le$.,?e . , 

' i i l c ica te  the  usup.1 secicte..lce ~ j l ~ i c l l  has been de..ionstYatel?. elsec;llere, 

S a s a l t ,  decorn:?osed t o  mot tlec'! c l a y .  w$tll a f e r r u y l ~ o y s  
cappin,?, f orals t he  bedrock: 3nuxi te  o v e r l i e s  tlie b a s a l t  u n d e r  a cover. 
of sand and sandy c l a ~ i .  A t  -the f ace  of the  quarry 'tile t:ilclcnesc of' 
tile overburden is  between 25 and SO f e e t  consis t in:  of 6 'Tee-b :lf ,!ellovi 
sand over ly in?  the  b a u x i t e ,  aiiC'  'che ye;:lalnder saxic?.;~ cl3y. 

In t l l ~  rjuarry :.;here the coil tact .  between b a s q l t  ?.ilci 
bauxi te  can be seen p!.ainlg,  the  bauxi te  l?ests  d i r ec - t ly  uaon c l a y  s t i l l  
retainil l . -  t he  o r i p i n a l  baac?..J.tic t e x t u r e ,  b u t  the 107s of bores ~Clill'; t 0  
the  noytheas t  of the cjuzpr;r. s : lc~n s e v e r a l  f e e t  of c l ay  between bauxi te  
anti deco.;p3sed bas .a l t .  , T l i i s ,  ha,. .ever, i s  believed t o  r ep resen t  
co..:;~letely r?ecoi:igo:;ed b a s a l t  i l ? .  . ~ - l l i r : ! ' ~ ,  .. 11el.e the  c l e y  i s  h i : ~ i l l y  colour- 
eZ, i:le t ex tu re  i s  :.lasi;e< by ir.39 s t r i n ,  b u t  i n  sone car:es i t  !;lr.;: be 
low- ~ ~ a 6 .  e bauxi te .  
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. . .  ~ 6 ' t r a c e . s  d f '  l i g n i t e '  o r  l i ' gneous  matebial  a r e  r e v e a l e d  . 
- i n '  t h e  quarry, bu t  i n  one bore,' No. 10, l igneous c l a y  was recognised. 
" The log of t h i s  bore and one other  follow:- 

. . .  . .  - .  . 
, . .  . I S  . ~6~ :-':.~o.'. . 6 

0 .  * 
, , .  

I .  

, . '  

Bbre No;  4 0'  
' ' 

-.- 

' ('\ , ,  . ~ , , ; , , ~ . ~ : , ;  . , . '  , , , . . ,. 

. ,;' 0 . A ..2 :, Qrep sand . ., , 
, . 0 - I  Loam , 

, 2, ,~l,c','. y e l l  ow, c l a y  . , I -1 3 yellow and grey  c lay  .... 
. - . , 4 9 . 9  : . ~ a n d y . . , c ~ a y -  , . .  13  -14 GravelLy c lay  

.. 1 9, :. -22- :' , y e l l  ovq. .sans; :,:. 14  -47 Sandy dLay with t h i n  - . .'..: 22'' d.24 'Sandy., clay , ,  . . .bands of sand 
, '. . 211': -39' .: Sand: " :  47.-61 Sand 

\ 39. & , . : . G r '  
- .  . ey- c l a y  . . , . - . 62.  -69 Sandy cLay 

41. : -56 .:. : Bauxi t,e . . ' . , . .69 ,471 Yellow c lay  
5.6::.-64 Red,&:grey 71 -73 Ligheous c l a y  

~ 1 8 ~ :  73 -80 Yellow ind. grey 
.63;' -70."' De compcbse d cl'ay . . . 

basal$ .:.;:' 
. . 

The- be-Body.;?, The ou61ioe of the body, a s  f a r  a s  i t  has  been 
proved at8:present : . - is  s h o ' ~ ~ n . i n t h e  accompanying plan, yhi-ch i n d i c a t e s  , 

t h a t  i 'n  general:.' the  body i s  okal i n  p l a n  with i t s  loiiger a x i s  t r end ing  
nortGe8st;. It:: i s  ro.ughl,y symnetrical ,  t h e  g r e a t e s t  thickness  being 
dev,el;o@.d.!centrally . (see P l a t e s  8.,. add g), 

I' . . . 
. , .... . . . .  . . I , . .  

. ,. ,. v . A: narrow tongue p r o t r u d i n g  t o  the  s o u t h  has been proved by 
cos,teans. wli.i:ch have picked up the  western: margin, and: b o r i n g ' r e s u l t s  
indsca te  t h a t  a simi.lar tongue under. heavy overburden exten'ds northi- 
e a s t e ~ l y - '  . . .  . . beyond. the leas 'e b o u n d a r i e s ,  

I. . . ... . . . . .  ........ 
\ , .  - ~ e s e ~ v e s ; . '  The a t t a c h e d  t a b l e  shows tha t .  proved rese rves '  t o t a l  

. ., 4 9 - . q t o n s  containing: 50,O per  cent. alumina on a , moisture-free . , 

, P i ;  

' -  '.bnl-:Ss; Infrormation regarding, t h e  q u a l i t y  i s  not  ,as coiilplet& a s  t h a t  
used f o r  deterni~na'*,ons of t h e  .grade,  a t  ~ a p i e r ' s  N o .  1 and Payiie's 

' 

a s .  only one ana lys i s .  i s  a 6 i l a b l e  For baux i t e  i n  the quarry 
. .,., , f a c e ,  and none, f o r .  t h e  c .osteans9 or t h e  sha f t .  between Nos, I  and 2 
. . Bores; . T,he Figures given for.  t h e  average alumina and s i l i c a .  content  

. f o r  t h e  whole Eonnage 'are ' . .der ived from analyses  .of f iE tcen  samples 
' from Bores I  to. 6 and ' I T p . .  an,d t h e  anazysis  of bauxit,e from a s h f a t  . 

s'urik on t h e  s i t e  o f .  t h e  present '  quarry, 

. > . . . .  . . . . . . . . .  . . G R E ~ Y O O D ~ S ,   BUDGE^^, 
, . . - . . , --.,--- :. , . .  , . 

--.-j---...-..--̂ --- 

,:-LINE: - BAUXITE: ----- - R.!!~o-* ---- 
. . . : .  . . 

OVERBURDEN 

Tons Overbur den Tons ---..--..- 
- .  

v G 0  lb.  ) A?$$$k!%$k Cu.Yd. 2 ) -.-..- Bauxite 
- . . 

- - . . C - - - -  ".r--------., 

Fr0.m quarry . . . .  

throO& bores 19,000. . , . . .  1 ~ 9 . ~ 5  9 0 6  51,000 91,800 LC!, 8.3 
' 6 ,  5 9  4 t o  3. 

From quarry . .  . . 

t h rou ih  Bore 20,000 50,O 5.6 71,000 12'7,800 6=39 
1 ,  sha f t  t o  
~ b r e .  2. .. . . 

... . . .  Bore '17 .  6;200. ? '  5069' 5.7 , 28,300 50; 900 
,. , . . ,  . . 

8,21 
. . .  

, - . . . . .  - cbs teans  ... '4',.200'. .. 
. . .  . -. 

.,-- 
5,000: , . 9,000 

. . 
2,14 

I_-..-.----- 

. . . . .  : . . . .  . . . . . . . . . . . .  49. 4 0 0  .. 50.0, 7.3, 
. . , . .  

455;300 2799500 
., . . 

.5.66 - - -- . . 
, T I E  PINE'S LEASE. Lease ~ p ~ l n .  6991, Par ish  of Allambee East ,  

Watkinv.s ~ a p i e r ' s  No,. 2 ,Deposits,  , . 
. 4  

This  l e a s e .  cdmprisek a .narrow s t r i p  extending t o  t h e  north- 
eas ' t  fro'ni ins ide  the  northern boundary of ~ l l o ~ r n e n t , '  1 25A, It 
cros.ses.Al'lotments 97Aj a corner of 98k, and 97, and %errxinates in 
.Allotment 96, 14  m i l e s  north from Payne's l e a s e  in. Allotment 99, 



, . 
.The l e a s e  i s  approxirnateAy 1  mile long. by 2 0 .  chains wcde 

and c rosses  severa l  d i f f e r e n t  farm holdings4 . Por t ions  of the  l e a s e  
a r e  known by the  names of the ,  holders  of the  land ,  embraced, as.,. f o r  
example, bodies of bauxite i n  t h e  cent re .  and n o r t h  eastern:'en.d 0.2 the  
property a r e  known a s  Napicr ' s  ' No. 2 depos.it and \Vatkin ' s  de,posX% 
respect ive ly ,  

. . f 

Topography, ' The l e a s e  1i.G mainly 0.n. thc n o r t h  western s3ope. of 
t h e  Lydiard Range, which i s  p a r t  of t h e  divide between, t h e  dra,in.&e 
systems of the  Momvell and ,Tarwin Rivers. The e leva t ion  is< abo.u't '800 
f ee t  above sea l e v e l  near tho  : faot  of t h e  range a t  p a r k i n s t  a n d  abou t ,  
1200 f e e t  above sea l e v e l  a t  lilratkin's. > .  

The south western portion of t h e .  l e c s e  at.  arki ins"-'inc~udes 
the  head of  a.-major crekk which f l o ~ s  ~ v k s t  t o  t h c  western pramch. of 
the  Tarwin River, . . 

.!2eo+oRy,' ~hk : . fo l lov , ing  .notes a r e  bssed c h i e f l y  on an 
: geological map of t h e  Par ish  of' Allambee,East by O.'A;L. . w i t e l a w  oC 

the  Geological survey of victor ia ' . '  2nd tl?b r c s u l t s . o f  hand-;bor$ng . . , ,..: 
a .: .... I . ,  ;. conducted by Messrs.,.' Sulphates 'Pt 'y.  Ltd, . . . 

, . ' ,  

~ r a c t i c a l l ~  the  whole a rea  of thc  l e a s e  i s  ' c o v ~ r e d . w i t h  
timber and. dense .bracken and .und,ir&rovvth, but . t'he: eas te rn  and '  southeyn 

-... portions'  of $he Lease border on c u l t i v a t e d  p o u n d  cons i s t ing  l a r g e l y  
o f ,  basalti.c".soi.l, w'ith, i n ,  places,, decomposed basa , l t  a t  a shallovd '. 

depth be lov~.  the  sur faceo  

. . A t  t i l e  nor th  western e.nd, of the  leeke,  b a s a l t  and baux.tte 
lie' ben'eath a -.cover of s a n d  a n d c l n y  rangin'@ from 3 f e e t '  t o  35 fee$  . . 
t h i c k  over t h e  a r e a '  of 10  a c r e s  ' t l i a t ,  has beel? t e s t e d  b y  bocing.', . . ,. .5 , 

. ',. . .  " 

. . A t  about 20 c h a i n s  southvest  of t h e  area  bored ,$he' g&olbg$,-., 
c a l  map. shows a n  expocure o f  p r e - ~ o l c n n i c .  ~ s r t i a r y  sedifflents . . oirer' a '  ,, , 

viidt"n of ,'lo -chains  i 'n  a .  small saddle, 
. . .  

F u r t h e r  sbuthviost . b e s ~ l t  i s  &.own on t h e  map.. I n  i t h i s  '.. 

ares."and'.& m i l e  southwest from l!fatlcin,',s, a s l ;ml l  t r i a n g u l a r  a rea  o f  
2; ac res  has been. bored r e v e a l i n g  f rom 3 t o  :30 . f e e t  of sand arid olqy 
overlying baux i t e  and basa l t .  This: ... , deposi t  is  known a s  , ~ a p i e r  , . , .  . . .  . "g . . .  No. 2 

. .  . .. . . .  . . 

The south r e s t e r ;  extension. of t h f  l e a s & ' i i  ~ i l o t . & n t "  I 2 5 ~  
i s  occupied b y , b a s a l ' t  i n  the  creelc channels and b a s a l t i c  'so:il'.on . ..._ . t h e  
lower slopes,  : Boulders of  bauxi te  . l i e .  8 t  the  base. ,of a l ~ l v : . h ~ l , l  :. 
between two creekS', and t h e  h i l l ,  i s  ca'ppkd v ~ i  t h  coirse"sandy. . so i l . : ' .  . , . . .  . '  . 

t y p i c a l  OF the  ' post-'Volcanic T e r t i a r y '  sediments.'. '. ._ . . . . . . .  . .  . . , . . .  . . 
. . , .  

The Ore-Bodies6 
-,' P 

I a ~f ln tk in . '~?  Exploration. o f '  ,the .bauxi t  e  dep,osit a t  t h e  norther 
end of t h e  lease i s  not y e t ,  compl,ete, b u t  ' suff ic i .gnt  .bdr%ng has '  now 
be.en c a r r i e d  out t o  i n d i c a t e  the'  o u t l i n e s  of t h e  body vdi,.tl~:?air ' 
acci~racy and t o  prove t h e  exis tence  o f '  235,000 tons'"of ' .bauxite under 
400; 000 -t ons of .  ovcrburd'enc The deposit  i s  shown i n '  pl,an i ' n  P l a t e  
10 ( a )  b u t  t h i s  plan . w i l l  r equ i re  some minor modif"ic ati 'bn vdllen the  
posit i .on of t h e '  bo res  i n '  t h e  eas te rn  ha l f  of t h e .  body.'have been 
surveyedo 

Sampling' of two s h a f t s  shown on P l a t e  1 0 ( a )  gave t h e  . 

fol lowing.  r e s u l t s : -  
Shaft  ' ~ h i c k n e s s  SiO2 1 ~ n i t . i o n .  A1 203 ~ 6 2 0 ~  , Ti02 , -- - ~ e e t .  . ' - .LOSS . ' 

- 
, . - .  % , - : % . . ,  . ,  % % .. 

I 1 5  . '  9,7 28,2 :. . 51.3 5 , . 8  523 
2 -  . 16 10,4 . 2 8 * 3 '  . 51 m.9 5,.0 5.. 5 ' -..;a. . . . 

HAPIER' s NO. 2, ~ a n k - b o r i n ~  --.-- 
ence of  a  s m x 1  body of bsuxi 
24 boses was su'nk i n  an a rea  
bauxi-be, The' depos i t  conta i  
l y i n g  under 21,000 ..t c t ~ s  or I 1  

,on ' .th 
-be u n  
of . . 
n s .  6 
,500 

is deposit  has disclo$.ed the  pre 
der .shallow ove,rburde'n, A to$al  

ac res  and' only s i x  bores  en te r  
t o t a l  of 19,000 tons of bauxite.  
cub'ic yards of .ovt.rburden, , . .and i 



shown i n  $ a n a n d  sec t ion  i n  P l a t e  10 (b). 

~ a m ~ l e ' s  taken f r o m t h e  sha f t  yielded .on - a n a l y s i ' ~  : 
Salilp16 Thic knesa S i O p  . I n n i t i o n  - - .. . - 'AI 0 "  

.3%5--. 2 3 , %e203 - T i O p  

Feet 
- 

Feet , % . 
. . .--yg- + ;. ' % ' % .  % 

BU-1.k j?  , *  I O , . O  2 6 . 8  50.8 7.6 4. 8 
a 8.-45 ... . .7 32,g 2 7 . 0  50.2 . ' .b 8 5.2 

PARKINS', Prospecting b y  h:lnd-bori ng on Allotment 1 2 ' 5 ~  proved dis- 
--2- 

appointing, Light coloured bauxi'te had been obsei?ved; around t h e  
f l anks  of a  rou,nded h i l l  occupying t h e  northern s i d e  of t h e  allotment.  
A l i n e  of s i x  hend-bores s .unk along the c r e s t  of t h i s  h i l l  pen'ctrated 
decomp'osed b a s a l t  a t  she13 ow depth and f a i l e d  t o  r evea l  t h e  presence 
of bau'xite, This a r e a  can, the re fo re ,  be disregarded a s  a  p o t e n t i a l  
source*. o f  bauxite,  . . 

BOOLARRA DEPOSITS, l i n e r a l  l e a s e s  held b y  Sulphntes PQ. Ltd. i n  t h e  - 
southern '  por t ion  of t h e  Parish of Narracan South ,enclose  two d e p o s i t s  
of bauxite, . O f  a  group of l e a s e s  two a r e  here  described. They a r e  
~ ~ ~ ~ 6 6 8 9  I n  Allotment 11 6D and M.L. 6873 on the  adjo in ing  Allotment 
1 1 6 ~ .  The former, known a s  ttSulphatec Op,en C u t "  occupies 15 a c r e s  
and; t h e  l a t t e r  i s  known a s  O r g i l l ' s  znd has an area  of  about 8  acres.  

u' 
These l 'eases  a r e  about 2 miles west 'from t h e  railway a t  

Boolarril and a r e  connected with t h e  town by a  motor t rack.  . . 
I 

.Topo,?raphy. The viorlrings on t h e  l e a s e s  a re  a  few hundred yards 
north and ezist from t h e  junction of Burchel ls  Creelr ~ y i t h  t h e  L i t t l e  
Morwell River,  and'M.L.' 6689 p a r t l y  occupies 3 concave bend of the.  
r i v e r ,  East of t h i s  l e a s e  and within t h e  'b0undari .c~ o f  Orgi l l ' s  lease, '  
a ' s n ~ l l  creek fl.owing west-south1,vest t o  t h e  r i v e r  has i n c i s e d  a  s t eep  
walled gctlly t o  a'  depth of 30 f e e t ,  The bouthern and viestern. 'port ions 
of the former l e a s e  exten.d c.lose t o  the  r i v e r  .channel and enclose t h e  . . 
lower s lopes of the val ley.  walls,  The accon~panying plan sllows 
topographic cont,ours a t  a  v e r t i c a l  i n t e r v a l  of 10  f e e t  gnd r e f e r r e d  
t o  a zero datum which. is  about 400 Feet above sea-level,  

fioolo. , Basal t  i s  exposed i n  t h e  r i v e r  bed below ~. .~ . .6689,  b u t  a t  
-IT-- big e r  l e v e l s  i s  lnasked by  sand and c lay  which has slumped' down t o  

t h e  r ive r ,  According t o  t h e  geologica l  map of the  parish,: J u r a s s i c  , 

rocks are 'exposed  i n  the  l e f t  bank of t h e  r i 2 v e r *  about h a l f  a  mi'le 
downstream from Burche l l ' s  Creek,, No.: 2 Bore sunk i n .  1889. a t  a point  
about h a l f  a mile e a s t  from t h e ' q u a r r y  on Dh..L.; 6689,. a t '  a  s a r f a c e  
e l eva t ion  of 615 f e e t  above sea- level  encount'ered Jur .assic  rocks a t  
272 feet,,? This bore passed through 67 f e e t  of, post-Vol.cani.c' sediments 

& , and 105 f e e t  of b a s a l t  before en te r ing  J u r a s s i c  sandstone. ( p l a t e  3), 

In tlie q u a r r i e s  on both l e a s e s  t h e  bau'xitc i s  r e s t i n g  
d i r e c t l y  on c l a y  possessing a  b a s a l t i c  t e x t u r e  without any i n t e r - -  
c a l a t i o n s  of sand or  pos t -basa l t ic  clay., 

The cover of post-Volcanic sand and c lay  which c ,ons t i tu te s  
the  overburden averages 12 f e e t  i n  thick,ncss a t '  t h e  present  quar,ry 
f a c e  on NI,,L.6689 and i s  more than 40 f e e t  t h i c k  at the  opposi te  
c@e of t h e  deposit 450 feet t o  t h e  east . .  L ign i t e  has not been 
encountered i n  t h e  e x c a v ~ t i o n s  on t h i s  lease , .  

On O r g i l l ' s  l e a s e  the  overburden i s  thinner ,  ranging 
from zero t o  6  f e e t  i n  thickness  along the  northern and northwestern,  
eaqe of the deposi t  t o  a -  maximum of 36 f e e t  near t h e  cen t re  of the  
body., 



Thc l i tho logy  of the  ovcrburdcn i s  shown by t h e  two bore 
logs  here given:- 

( ~ u l p h a t e s  Open c u t )  ( o r a i l i  s )  
Bore No, 1 2 Bow No, 6 

Sand ' 

Ycllovv sandy c lay  
Clay 
Sandy c l a y  
Grey sand 
Grcy sandy c l a y  
Grey clay 
Bauxite 
Dccouliposed b a s a l t  

Sand 
Yellow clay 
Red and grcy c l a y  
Rcd and grcy sbndy c.:!."5' 
Rcd and g rey  c l a y  
Grey c lay  
Yellow Sand 
Grcy c lay  
Bauxite and c lay  
Decomposed b a s a l t  

Reference t o  t h e  accofi~panying ~ l a n  and sec t ions  v v i l l  show 
t h e  e s s e n t i a l  d i f f e rences  e x i s t i n g  betwcen t h e  two depos i t s  he re in  
descpibcd, O n  t h e  other hand there  a re  c  ertctin marked s i 'mi lar i t ies , ,  
Both depos i t s  contain the same tonnage of bauxi te  a.nd t h e  r a t i o s  of 
overburden t o  bsuxi tc  a r e  not d i s s imi la r ,  30th bodies have been 
t runca ted  by stream erosion on t h e i r  western o r  north western s i d e s  
and both possess d ips  which beclr a not unfavourable rcla'cionship t'o 
thc  sur face  s lopes of t h e  overburde,n, (See P l a t e s  11, 1 2  and 13), 

l', M,L. 6689, The deposi t  on t h i s  l e s s c  i s  roughly rec tangular  
i n  plan and l e n f l c u l a r  i n  sec t ion ,  Thc l e n g t h  froti1 e a s t  t o ' w e s t  
approaches 600 f e e t ,  but approximately 150 f e e t  has been removed from 
t h e  western and by quarrying opcrations,  The breadth of the deposi t  
ranges u p  t o  1100 f e e t  and averages 300 f e e t ,  The maximum th ickness  
proved by bopine; i s  15 f e e t  a n d  t h e  average about 9 f ee t ,  

The body has t h e  form of a t h i n  nearly hor izon ta l  l e n s  
bounded by undulating sur faces ,  b u t  possessing a  predominant d ip  t o  . 
t he  n~rthv~ilest, The upper sur face  i s  i'::.are nearly plane than t h e  lower 
which r e f l e c t s  erosion f e a t u r e s  of the underlying o l d  land  su r facea  

The s a l i e n t .  f e a t u r e s  of the depos i t  a r e  shown i n  t h e  
accompanying p la te s ,  P l a t e  I 1  shows t h e  body i n  plan with th,ickness 
contours added, It w i l l  be .not iced t h a t  the  g r e a t e s t  th ickness  o f  
bauxi te  extends e a s t  from t h e  southern s ide  of t h e  quarry a s  a  sinuous 
tongue which l i e s  i n .  a  depression i n  t h e  basa l t  surface,  This  
s t r u c t u r e  r e v e a l s  a  t y p i c a l  s t ream p a t t e r n  wi.th t r i b u t a r i e s  joining 
the  s t ream from the  v i c i n i t y  of Bores 3 and 14. 

0 i  s )  This body i s  more oval than rec tangu la r  
& longer  a x i s  600 f e e t  i n  l eng th  t r e n d i m  northwest. 

The breadth  i s  300 f e e t  and t h e  ave rage ' th ickness  a  l i t t l e  over 8  f e e t  
Owing to  the  smooth o u t l i n e s  without r e -en t ran t s  the deposi t  occupies 
a  l a r g e r  a rea  than t h a t  on t h e  adjo in ing  l e a s e  6689. The s e c t i o n s  
( p l a t e  13) show t h a t  t h e  bauxite l i e s  on a  r e l a t i v e l y  plane f l o o r  of 
b a s a l t ,  and the  plan ( p l a t e  11 ) i n d i c a t e s  t h a t  the  th icke r  por t ion  of 
t h e  deposi t  does not occupy a narrow branching stream channel o r  
s i m i l a r  depression i n  t h e  old land  surface. 

- I n  s ec t ion  the  body t akes .  the form of a wedge-shaped l e n s  
which t h i n s  very gradual ly  t o  the  southeast  and t e rmina tes  abrupt ly  
on the  opposite s ido  where i t  outcrops along the  top o f  a  c reek  bank. 
The body d ips  west d0~1n t h e  slope of the  h i l l  a t  an overage angle  o f  
4 degrees, 



Exposure of. t h e  weste.r.n edge of t h i s  deposi t  by a  small 
. quarry has sliown t h a t  t h e  body -here termina' tes ' ,abruptly t ape r ing  

sharply from .a thickness  .of  3.2 f e e t  ' t o  one foot  o r  l e s s  i n  a  horizon-, 
t a l  d i s t ance  of a~,ppr.ox%rnat.ePy:lO fee t ,  The u.pper su r face  of t h e  
'bauxite i s  expose:.d;,i.h..:the .quarry over an a rea .  o f .  about 250 .square 
fee t .  This sur'cace LS , : i ~ r k g u l a r  and bea r s  a  sharp .  trough-like 
depress ion  pa.ra!&Zel ' to  t h e  s t r i k e ,  toge the r  w i t h  pot-holes. The 
u.nder surface>, ,'which r e s t s  on: basa l - t ic  c lay,  d ips  e a s t  a t  about 40 
degrees,. .Sec;$f.on s c.ompiled :from the  r e s u l t s  of boring and sliaf t- 
sinking show ,$hht this -s.te.ep . d i p .  i s  not mi'nt a ined  and t h a t  a c t u a l l y  

'bot.li ' the upper' at$d .lower .surfa.c-es. .of the  bauxi te  risc4',gently t o  tile 
ea~:~:~~from,points,~~only a .few fcet  e a s t  of t h e  western edge of t h e  depos: 
These f e a t u r e s  which are.':t'he' r . c s u l t s  of erosion mc shswn i n  P l a t e  13, 

Beskrve's ' a n d : ' ~ ' ~ o ~ ~ p o s ~ t i o q '  of .Bauxite, The follow in^; t a b l e s  show 
that ' .  the . t o t a l  r~se rves"pro .vcd  by s h a f t  s inking and *boring'  on the 
tivo: b roper t iks  afi0un.t ... t.0 1 0'6,'600 ton,s of bauxi te  under 1 ~ ~ 1 , 0 0 0  cubic 
yard@ or ,2'63,.500 to.ns .,'.of ,, overburden; i n ,  round f i g u r e s  2.5 tons  of 
.overburden t o  I:,,ton :o f  bauxi te ,  T.he' t o t a l  rcskrves of b auxi te  a re  
divided" 3lrnost' 'equally..bebween t h e '  two depos i t s ,  but O r g i l l ' s  l e a s e  
hqs ,4b'C more favourable overburden-bauxite ra t io , ,  . . 

1, I. - . . .  . . ,  . . , . 
. !  . . . . .  ~ n f o r ~ t i d h  regardi. ig t h e  cornposit ion of t h e  bauxi te  on 

M..~.6'689 . .is not : d o ~ ~ l e . t e . ,  - gut Messrs. Sulphat e s  Pty. Ltd. have advised 
t h a t  $he average a.n+,$xsis of bauxi te  rollloved from' the  quarry over a - 

. . pe)io& of f o u r  ycar%;~is:.- . . -n. . ' 
. ' I  A 1 2 0 3  ~ e d  , '  Ti02 SiOp . . 

- - . .. ,.,. . 4 ,  

23 
% '  : ., . . ,!. :% . , . /  ,' $. % .. % \ 

I i ,  
.. . . I- .. ; 

.$ i, .5..0., 
' '  

!'3jd0 . .,, . . "5~,.q 6..j . 4 ' ~  5 
;, The's@:-:f?O.pes havei.. becn accepked a s  r e p r e s e n t a t i v e  of the  

whole 'deposit. ..,. . . 
. . 

with r e g a r d  t o  ~ & ~ i ~ l , ' ' s  d e p o s i t ,  f ; igures  a're given i n  
t h e .  tkb le  f o r  each block of o re .  proved' by, t h e  ind iv idua l  sect ions.  
These f i g u r e s  ,are averages of analyses  of salilples obtained F.rom ,sliaf t s  
o r  bores  on ,,or neqr  the  l i n e s  of sectio'n, but i n  some ir is tsnces lower 
r e s u l t s  have .be.en obtained from' samples from' interrnediat e s h a f t s  and 
t h e  . fol lowing analyses  a r e  quoted:-, 

. . 

: St02 m i t i o r j : .  -.- A1 203 
Loss - Fe203 - 
-$-, %. '  % % 

( a )  Average of bores 4, 5,.7 and sh& 4, r ep resen t ing  20,900 
t c n s  of reserves.  

( b )  Average of parcel  of 4.0 t'ons from s h a f t .  To a  c e r t a i n  
ex ten t  t h i s  ore would be s c l e c t e d  f o r  despatch t o  Factory. 

( c )  Average of 39 samples fYom f i f t e c n  s h a f t s  repr- ,sent i~yy t o t a l  
footage sampled of 1585 f c e t  and inc ludinz  low grade material.. 

(a) Average OF twenty-six samples' from s h z f t s  r e p ~ e s e n t i n g  1 50 
f e e t .  and excludins analyses  sho.viin,~ l e s s  than 48.6 pe r  cent .  

. . A1 203. 

It i s  bel ieved t h a t  the grade shown i n  t h e  t a b l e  of 
reserves  f o r  O r g i l l r s  depos i t  nmy be s l i z h t l y  higher  than could be 
a c t u a l l y  recovered, but t h e  above analyses  tend t o  show t h a t  any 
reduct ion i n  ,grade w i l l  not b r i n ~  t h e  alumina percentage below f i f t y .  



SULPHATES ' LEASE M, L. 6689, AI;L@TIV~F,NT 1  1  GD, , PH. O* NARRPCAq SOUTH.' 
Proved -Reserves of Bawxit e. - 

', . 
-.I-- " OGRBURi*$ , . .  I . .  
LINE . .;. . I .  . . . I .  : . . - , , , , .  BAUXITE , - RATIO- 

To.ns. . ' Cum 3rd. To,ns Overburden 
( . 2 W l b ) ,  , - Bauxite , 

2ooW ' , - - , - - - .  , 
28? 480 51,200 3.92 

I  OOW 10,400 4 5; 900 28,600 
00 

2,,72 
43,20Q 45,900 28,600 2-27 ' 

I  OOE 8,800 12,880 23,200 2,64 
I 503 6, 300 4,620 8,300 1.32 
2  50E , r' 1,200 -.+60 2,800 2..33 

99 373 
- 5 . 53,000 I  4 2 9  70° 2%7d 

. . . . . a  
I 

---.l-.-- ------a 
, . 

-.- 
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Average ana lys i s  of  bauxi te  from quarry - AI2O2 , - 53 per cent.,. . " '  

Si02 5 per c e  t, 

ORGILL ' s LEASE DI. L. 6873 ALLOTMENT I  1  6~ PH of NARRACRPIT SOUTH. 
Y--.-T...-."".. .. .--.--CI.*..).. *..... ... *mi... ..,A--,?------- , 

Proved Reserves. of ~&-?fi". 
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LINE -- BAUXITE OVERBURDEN RATIO 

T o n s  Composition c u z d .  Tons Overburden 
sra% - 

m---Tw-%?6 5 - 0  -' 
Bauxite 

49320*- 0. 96 
200N 2  5,400 52.1 4.8 20,200 36,360 1.24: 

'ICON 1 2 ~ 1 0 0  54.4. 50 0  279 040 48,700 4, 03 
00 8, SO0 51 65 6,O IO,OOO 18,000 2. 23 

Locotion. The l e a s e  has .an area of I1  ac res  and i s  s i tu .a ted  i n  
~ l l o t m e n ~ ~ o , .  99, Pcrinh of Allambee l a s t  ad 'o in ing  the  northern ? boundaky of the  allotment,  It l i e s  about 3F miles  by road. north from 
t h e  township of Mirboo ~ o r t h  which i s  t h e  terminus of t h e  branch r a i l -  
way from hIorwell. 

Topographg, The l e a s e  l i e s  on t h e  cpes t  of n small spur of t h e  
Lydiard Ranee and i s  n a n k e d  by s teep  s lopes  on t h e  north,  e a s t  and 
south. The s u m m i t  o f  the  spur i s  about 1,000 f c e t  above sea-level 
and t h e  f a l l  t o  the  L i t t l e  Idorwell River, I mile t o  t h e  eas t ,  i s  500 
f e e t ,  The acconlpanying plan ( p l a t e  14) shows topozraphic contours  
a t  a v e r t i c a l  i n t e r v a l  of 10 f e e t ,  Small c reeks  on c i t h e r  f l a n k  of 
t h e  h i l l  d ra in  eastward t o  the r iver .  

d-' 

G e o o  Black clayey s o i l  containin-  a n , p l a r  quar t z '  ,?rains 
obscures t h e  surface on t h e  c r e s t  and f l a n k s  of t h e  h i l l ,  and t h e  adm 
. jacent  g u l l i e s  a re  choked with dense and r o t t i n g  vegetat ion,  A t h i n  
band o f  cemented brown sand i s  exposed i n  wheel ruts and by up tu rned  
r o o t s  of f a l l e n  t r c e s  oom the  c r e s t ' a n d  northern s lope  of the  s p u r *  

One small outcx*op of bauxi te  occurs on t h e  southern f l a n k  
of the h i l l  a t  an e levat ion  of 35 f e e t  lower than t h c  top of the 
ridge. Larace d e ' t r i t a l  boulders  of bauxi tc  l i e  bclow and t o  each s i d e  
of t h e  outcrop and s c a t t c r c d  fraemcnts can  be picked up over a broad 
ard follo1,ving t h c  contours  round thi. face OF t h e  spur. Sinli lar 
f ragnents  and lar,qe boulders embedded i n  s o i l  l i e  i n  a ,y170up near t h e  
oouthesstern corner peg of' t h e  lease.  

The bauxi te  forms two separa te  depos i t s  which a r e  shown on 
P l a t e  14. .. The western deposi t  c o n s i s t s  of two bodies,  1ent i .cu lar  . 
i n  s.ectio.n and joined by a t h i n  sheet  o f  bauxi te ,  The eas tern  
deposi t  i s  separa ted  from t h e  western and c e n t r a l  bodies by about 250 
f e e t ' ~  These l a t t e r  bodies have maximum thicknesses  'of '9  f e e t  and 17  
f c e t  r c spcc t ivc ly  and occupy an cros ion  hollow i n  t h e  bssa1.t surface.  



' .  
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The mnximum thickkcsk of  t h c  caatkr 'n:dkposi t  is  n o t  known 
a s  i t  h a s  not been fbund poss ib le  t o  d r i l l  tilroukh the bauxi te  .with 
hand augers which have been used.  f o r  the l_?ro&p@c"lin&. of t h i s  pa r t  
of the l e a s e ,  but t h e . b a u x i t e  i s  known t'o be not l e s s  than. 18 f e e t  
th i ck  a t  one place,  and not l e s s  t,hsn 15 f e e t  and I 2  f e e t  th i ck ,  a t  
others,  The eas te rn  l i m i t  of tliis body hc.s not yet  been defined. 

Basalt  does not outcrop 'on o r  i n  the ifiimediate vicfni ' ty 
of the l e a s e ,  but  chocolate b a s s a l t i c  s o i l '  is '  ev ident  on c u l t i v a t e d  
land  near t h e  foot  of t h e  h i l l  on tlic southern side.  

Lanllslips have c a r r i e d  down much sznd and probably some 
bauxi te  o n  t h e  southern and southeas tern  flonl;.s, and t o  a l e s s e r  
ex tent  o n  the  northern side,  

T h e  overblvrden ~ $ o v e  , t i.;e >z i .<~? . - le  c.::;:-is ts of sand und cl::y. 
The sand contains  both coarse ( 3  t o  5 mm,) and f i n e  (0.5  mi:.^^): ' 

angular and subangular g r a i n s  of quartz;  It de r ives  t h e  colours  
ascr ibed  t o  i t  i n  t h e  d r i l l i n g  l o s s  (yellow and brown).'from ad~ni,xed , 

clay or surface s t a i n i n g  of the conpondnt grains .  

The baux i t e ,  recavered f r o m  b d r i &  opera t ions  on the 
western deposi t  i s  buff oP.brownish pin!< i q  colour and i s  r a t h e r  
harder and iilore cdr~ipact than t h a t  of o ther  defiosits. .Analyses show 

,. the  composition t o  be t h a t  o f  c i b b s i t e ) ,  A1 03, 3H20, but only r a r e l y  
can any c r y s t a l l i n e  c  ompohant be o b s e r v e d z y  megascopic examination. , 

1 .  

The fol lomrin~ debcrlpt ion by D r i  F. L. . S t i l l v ~ e l l . '  i s  
quoted from Council f o r  S c i e n t i f i c  and I n d u s t r i a l  R,esearcb, Minera-. 
graphic Report No, 290; tlBauxite and C l a y  from Nirboo North, South 
Gippslandtt. 

"The bauxi te  i s  buff t o .  creamy coloured, and f i n e l y  
c e l l u l a r 6  No. I specimen (from Bore Wo. 11 ) hppears t o  oons i s t  , 

of cemented fragments, but the other  th ree  (from b e 1 . 0 ~  No. I i n  
t he  same bore )  appear uniform,, 

. . 

I n  t h i n  sec t ion ,  ?To, I i s  seen t o  be i r r e g u l a r l y  
i rons ta ined ,  k:nd i t  i s  tlie unequal d i s t r i b u t i o n  of the  s t a i n  
t h a t  ~ i v e s  i t  i t s  fragmental appearance. Rluch of the  rock 
shows a r e l i c  b a s a l t i c  t ex tu re ,  and c o n s i s t s  of f i n e l y  crypto- 
c r y s t a l l i n e  g i b b s i t e ,  with a l i t t l e  i l r i~en i t e  more or l e s s  
e l t c r e d  t o  lcucoxene, 

Specinlen No, 2 i s  p r a c t i c a l l y  co lour le s s  i n  t h i n  
aec t icn  and cons i s t s  e s s e n t i a l l y  of c r y p t o c r y s t a l l i n e  t o  micro- 
c r y s t a l l i n e  e i b b s i t e ,  with which a r c  a s soc ia ted  l a t h s  and 
s k e l e t a l  c r y s t a l s  of i l n ~ e n i t e  shoninp- a l l  stap;es o f  a l t e r a t i o n  
t o  leucoxene". 

The i r o n  content,  expressed a s  Pe 0  f o r  a l l  bauxi te  
containing not l e s s  than 49.8 per  cent. ~ 1 ~ 6  3averapes 5  6 per cent:  
and ranges between 6.5 and 4.1 per cent. ~ ? t a n i a  ( T ~ O  j content  
averages 6.1.  per cent,  with a range between 6.5 pe r  cen $ .and 4.8 per  
cent a 

With one exception a l l  bores within the  apes of t h e  
western .cleposit whert: bauxi te  .occurs il-I s u f f i c i e n t  thickness  t o  
warrant. quarryinc revealed  bauxi te  containing more than 50 per ce'nt. 
~ 1 2 0 ~  f o r  t h e  ivhole thicltness o f  t h e  bed a t  the  point  bored. , I n  t he  
one excepted inst2.nce9 tlie f i g u r e  i s  43.8 per cent.  

Traces o f  l i ! ~ n i t c  vver..- found i n  only one bore hoie  on 
t h e  lease ,  These t r a c e s  con6isted of broken fra'fiments o f  woody 



. ~ 2 3 ; ;  

l i g n i t e  embedded.in f i n e l y  mdttied c l a y  of g rey i sh  oolobr.'   his 
c lay  con ta ins  minor amounts of rounded grain 's  o? c l e a r  &la,ssy quart.2 
i lmen i t e  very f i n e l y  divided, and .small g ra ins  of apparent ly  amorphous 
bauxite,  ,,. .. 

The completely decomposed b a s a l t  penet ra ted  i n  each bore i s  
genera l ly  greyish-white or pa le  brown..iri colour viith a f i n e l y  
st1 ppled t e x t u r e  and conta in ing  :small specks of heavy black mater ia l  
which' i s ,  probably i lmenite .  ' Dr. S t i l l w e l l ,  i n  t he  r epor t  quoted 
abo.ve, has ' i d e n t i f i e d  i lmenite  an'd leucoxene i n  specimens of c l a y  , 
from' immediately below t h e  bauxdte on t h i s  lease;. The c lay  d i d  not 
show a n y ' t r a c e  of b a s a l t i c  t ex tu re .  

Typical bore l o g s  which show the  sec t ion  above t h e  
b a s a l t  are:- 

Bore No. 2 
~ e s i n - P e e t  

From To From To 

0 L 2 S o i l  - 4 Grey sand c w  23 Brown sand 
23 - 24  San'dy clay 
24 - 41 Bauxite 
41 - - Decomposed b a s a l t  

2 sdii 
4 Grey sand 

24',B~own sand 
27 Grey sandy' c l a y  
29 Yellow .. sand 
50 Grey, sandy c lay  
55..,Grey ,c lay . 
56.  rotin in' c lay 
60 Grey' c l a y  , . 
61 Clay with tmm 

. . of .bauxi te  
-,' ~econposed  

bauxi te  
. . 

0 - 2 S o i l  
2 - 3 Grey sand 

4' - 44 Brown sand and c l a y  - . 9 Brown clay 
9 . - I I Grey sandy c lay  

1 I - 12 Cllay with t r a c e  
bauxi te  

12 - - Decomposed b a s a l t  

, . 
0 ' 2 sbi.1. 
2 - . . 5 Grey sana , ,  

5 -. ' 20 ,Brown sand 
20 - . 27 , Yellov~ sand 
27 

i.'' 31. Grey sand 
31 ' - 35 Grey sandy 

c lay  
35 " . 50Bauxi ' te  . .  
59 - - Decomposed 

b a s a l t  

The acco1-npanyin.g s e c t i o n s  ( p l a t e  15)  sugg;est t h a t  the  
sands and c l a y s  overlying t h e  bauxi te  were a l s o  deposi ted i n  a  small  
c losed basin,  

S t r ~ c t u r e . ~  The bauxi te  which c o n s t i t u t e s  th,e western deposit , .  
t h z  i s  the western and c e n t r a l  bodies, lies i n  a depression i n  t he  
b a s a l t  and d i p s  a t  cbout 5  degrees t o  t h e  ;astr?northea,st.. 3 t ruc tu re  
contours on t h e  upper su r face  of the  b a s a l t  a r e  now shown on the 
plan a s  ' t h e  shape of' t h i s  s i ~ r f a c e  i s  r e l a t i v e l y  simple and i s  - 
evident f rom t h e  sect ions.  

The bas in  i s  somewhat a s y ~ m e t r i c a l  being deeper on the  
eas te rn  s i d e  where t h e  g r e a t e r  thickness  of bauxi te  1ies:Subsequent 
erosion has removed t h e  g r e a t e r  p a r t  of thc  bauxit'e from the c e n t r e  
of t h e  hollow i n  which i t  was depos i ted  unless  i t  had been fo lded  
i n t o  a gen t l e  syncline. 

The ' l a rge  body occupying the  eas tern  s i d e  of t h e  basin,; 
or forming t h e  eiistepn limb of Ghe syncl ine,  i s  l e n t i c u l a r  i n  

, . . !' 
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cross-sectiorii and h a s  a n  average thickness  ... :Of I 6 f e e t  ( , f o r  a d i s t ance  
cif' 300 f e e t  a l o n g  i:ts: l.ong axis. ; The .ave&ge. .uWith.:-from e a s t  t o  :,,..,,. , 

west along this  length  i s  200 fe,et  ' The body is: nearl.y ~ :~ j rde ' i ; ' r i da l~  
, about t h e  nobth-sou t h  a x i s ,  bdt  .&)Ehort tongue pboje6tsi;:$:o:..the. nor th  

, . .  , . . ,  , , . .<. . . , <. . , .  . , . Z 1 , !  , from t h e  norihhwest corner. ..: . . I  . _ . .  . . . . ,  . , , . < , . ". ? . . I 
. , .  ... . . . 

~ x p l o r a t i o n  o f  t h e  e'astein dep6d$t is not ye t  complete ,  
but r e s u l t s  of boring t o  da te  i n d i c a t e  t h a t  the 'upper su r face  d ips ,  a t  
about 1 5  degrees t o  the  n p ~ t h e a S t .  The a t t i t u d e s  of t h e  e a s t e r n a n d  
ivest ern depos i t s  suggest t h a t  . a d ont i  nuous b e d  o$,-bauxit e  has been 
thrown i n t o  p a r a l l e l  - fo lds  and t h a t  s'?bsequent e ~ o s i o n  has removed th8  

,apex of t h e  ant ic l ine , ,  /sepanatin'g t h e  bauxi te  in3%,o,$wt"ivd; bodjes.  I t  ist,- . . 
however, poss ib le  :-thdt: %@e two bodi,es were, f ormid biy depos i t1  on i n '  i 

s epa ra te ly  e x p ~ t i n g  ~iopo@raphfc b a s i n s  &hb t h a t  the present  shdpes a r e  , ' 1  
due t o  exten~:$$e erosion of t h e  bauxi te ,  . ' I . . , .  . . . 

' ,  
I 

  he accompinying sec t ions  suzgest  t h a t  t h e  sands- and 
cloys overJying the bouxite  were deposi ted i n  a small  c losed basin,  

, 8 : 8 , . . . 
Reserves. Figures  i n  the f o l l o w i n g  t a b l e  i n d i c a t e t h a t  a ,  t o t a l  p f  

notTe-an 1-11,500 tons  of bauxi te  h a s  'been proved by boring: t o  
. . 

e x i s t .  .on t h e  lease.  I b . . . ' : . .  . ..: 
., ' ,  

, ., . 
O f  t h i s  t o t s 1  61,500 tons  l i e s  i n  the ~ ~ e s t e r . ~ ' ~ ~ , d ~ ~ ~ ~ ~ t ~ ~  

and has  been t e s t e d  by power d r i l l i n g  which recovered uncon!taminated~ 
samples f o r  analysis ,  The whole deposit ,  inc luding  msrg ina l .h reas  

>& 

. 
which a re  too  t h i n  or t,oo deeply buried t o  be rscover,able, occupies an 
a rea  of 5 ac res  and ha,s'..bee,n t e s t e d  by 23 boreholes. , '  

, , -.\ 
This bauxi te  i s  o v e r l a i n .  by 198,500 t o n s  o r  11 0,000 

cubic yards of overburden and has the  following average composition 
when dry. 

I g n i t i o n  . .. . 27.1 , 

Los s 

A s  t h i s  tonnage (61,500) represents  v i r t u a l l y '  t h e  ijvhole . 
of t h e  bauxi te  which can .be recovered from t h e  vvesCern,.degosit~'. . 
i r r e s p e c t i v e  of the  composition, the  f igure  cannot b e  inc reas&tdby  
lowering t h e  acceptable grade except i n  minor amount and a t  the.  c o s t  
of g r e a t l y  increas ing  the  volume of overburden t o  be $tr ipped.  , : : .  , .., 

.a- ' .I  ' .  . . , . .  

The tonnag6 a v a i l a b l e  i n  t h e  e a s t e r n d e p q s i t  , i s  shown 
as 50,000. Testing of t h i s  body i s  being co nd~.ct 'ed;,~by hand-boring 
and is not ye t  completed. .:The ex ten t  of th'e deposit  s o  f a r  proved i s  
shown i n  P l a t e  14. , , ,  . . 

. . 

FSTERN DEPOSIT. 
Western Bodx. , , . . .  , 

--izmr-. - U ~ U i a I L L l  

Tons 

- - - .  
2 W N  52.7 
To ta l :  

7.5 
32.5 . . 8.3 
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Only b r i e f  ' r e f e r e n c e  c a n  b e  ii~ade t o  t h o s e  d e p o s i t s  
l i s t e d  i n  croup 2  on patye 9 of  t h i s  r e p o r t ,  

. 

. . . . 

3 o n d t s ,  ? * = r i s h  o f  Budzeree.  , The sou thwes '~  c o r n e r  o f  t h i s  l e a s e  i s  - 
~ e p e r f  t e d  from t h e  n ~ r ' t h ~ a s t  c o r n e r  o f  4:;reenyood's l e a s e  (I:I. L. 671 7 )  
by t h e  1:vidth.o.f a r o s d ,  The c o r n e r  pez and two b o r e s  arc; shown on 
P l a t e  8, To d ~ t e  t h r e e  b o r e s  have been sunk on t h , i s  l e a s e  . a n d  one 
of . them he.s p e n e t r ? t  ed 4 f e . e t '  of b e u x i t e  a t  a d e p t h  o f  120  f e e t  f rom 
t h e  surface. .  The . b a u x i t e  ' 3 s  of  3o.pd. q u a l i t y  a n d  a p p e a r s  J ~ o  b e  an 

7r J- J L ~ ? n s i o n  o f  t I ? & t  ? roved o n .  M.L', 671.7, . \  The b o r e s  a r e  i n t e r e s t i n :  i n  
t ; l z t  t h e y  e n a o u n t e r e d  l i g n i J c e  aii.d l i g n e o u s  c l a y ,  The lop: of Bore 
14. i s  quo ted : -  

. . . . . . . .  . . 
. . . .  

:'. . . . . .  =th i n  F e e t  
From To 

S o i l  
Yellow, Zrey  a n d  r e d  c l a y  
Sandy c l a y  
Qrey  c l a y  . . 

Sandy ' c l a y  
Sznd 
Brown c l a y  
L i2 ;n i t e .  and  1 i : ~ n e o u s  c l a y  
B a u x i t e  . '  

Decomnposed. b a s a l t  

Roy ' s  - . - .s- , P a r i s h  ....... -. ....... ., , bf . , - ' 3ud .~eree .  . -u--- Roy ' s  l e r ~ ~ e  a d j o i n s  3 o n d t s  on t h e :  e a s t .  
?To b o r e s  , h s v e  been . d r i l l e d  cn . t l i i s  l e ~ ~ e ,  b u t  b a u x i t e  f r a g m e n t s  , a r e  
e~l?))ec!c.ed i n  slumped i n r t e r i a l  tovierds t h e  s o u t h e r n  s i d e  of t h e  l e a s e .  
T ' . ~ r e e  b o r e s  d r i l l e d  i i s l f  a m i l e  t o  t i le  e a s t  of t h i s  h o l d i n 2  and  o'c a  
s l i , !y l l t ly  h i 7 h e r  e l e v e t i  on e n t e r e d  decomposed b a s a l t  , a t  a s h a l l o w  depth .  

i ^ r u t c f i f i e l d t s , p a r i s h  o f  1:irbob. Criutclifield 's  f a r m  1 s  s i t u a t e d  - 
on LI ' lot inents  61' a n d  5 9  ?bout  5 'mi l e s  southvrest  f r o m  3 o o l a r r a  a n d  4 
w i l e s  s o u t h e a s t  f rom Ivlirboo ??orthe,  Two o u t c r o p s  o f  b a u x i t e  a r e  
known on Al lo tment  61.. One o c c u r s  on t h e  c r e s t  017 a  rounded h i l l  
and t h e  o t h e r ,  i n  t h e  bank o f . ' a  creelr  about  20 c h a i n s  ti, t h e  e a s t  and 
60 f e e t  below t h e  t o p  o f  t h e  k i l l .  . . 

It i s  thou?;ht  t h ~ t  t h e  hi?:;?er body i s  i n l y  a s m a l l  r e s i d u a l . .  
n- l ~ l e r e  i s  i n s u T f i c i e n t  exposure  o r  t h e  b a u x i t e  i n  t h ~  c r e e k  bank t o  
form a b c s i s  f o r  any e x t i m 3 t e s .  



be Hay 's  P - r i s h  o f  Nirboo. . l e s s r s .  S u l ? h a t e s  P t y .  Ltd.. have - ....--.--.-..* -..-...9 ,.,:C . . .. .. ... ... .-9. ...., ,.,.,, 
r e p o r t e d  t h a t  . a  deposiJc of' b a u x i t e  . e x i s . t s  on ~ l l o t n e n t  "34 anc? t h a t  
t h e  o re  i s  approx i ina te ly  oC s i m i l e r  c u r n ~ o s i t i o n  t o  t h a t  f r o m  ki..L, 
6689, ? a r i s h  of N a r r a c a n  South ,  i , e .  5 3  p e r  c e n t ; ,  a lumina ,  5 p e r  ' ,  

c e n t ;  s i l i c a ,  h u t  a lumina rnicht, be a  l i t t l e  lovieri:. The coillpany 
cc ins iders  i t  d o u t ~ f u l  i f  a'Ay c o n s i d e r . a b l e  t .onnace c o u l d  be  o b t a l  ned. 
froix t h i s  d e p o s i t .  ., 

. . 

Pox's, Paris11 of  1;isr.boo. Fra.:mental b a u x i t e  h a s  been found  on t h e  -. -..-.- - ... -UI_ .- .- 
s l o p e s  below t h e  w e s t  o f  a  hi<:h r i d c e  i n  A l l o t m e n t s  .I  OC, I  OE, 1 8  a n d  
131 nea r  t h e  e a s t e r n  boundary of t h e  p a r i s h .  Tlie r i d y e  h a s  an 
e l e t a t i o n  of  1 ,000  f e e t  above s e a - l e v e l  and is capped w i t h  p o s t -  
~ 0 1 c a n i c  sands  u n d e r l a i n  by b a s a l t .  . L a n d s l i p s  have c a r r i e d  s a n d  
down t h e  s l o p e s  and mixed i t  w i t h  b a s a l t i c  s o i l  on Allotnzent 18. 
Baux.ite f r s z n e n t s  i n  a s h a l l o w  r o a d  c u t t i n c  on t h e  w e s t e r n  s l o p e  
of t h e  r id2;e  vvas p r o b a b l y  c a r r i e d  t h e r e  by s l u ~ i ~ p i n e .  , 

Ther.e i s  no  informa t i  on ' rezerdia:7 t h e  e x t e n t  of t h e  
. d e p o s i t  on t h i s  l e a s e .  

F o Y ' s ,  P a r i s h  of i i r b o o .  F o y ' s  ? r o p e r t y  l i e s  a b o u t  4. mile  e a s t  - .-..- 
from t h e  r>ai lway s t a t i o n  %t. I!iirboo Dor th . .  TWO o c c u r r e n c e s  of 
b a u g i t e  a r e  known G n  t h i s  f a r m  and Nessrs .  S u l p h a t e s  Pty., Ltd.  have 
cari:.,!&d o u t  some t e s t  borin:-: on t h e  so~ i the rn rnos t  o f  t h e  d e p o s i t s , ,  
about  $ m i l e  s o u t h .  uf  t h e  ?lain r o a d   fro,:^ Nirboo Nor th  t o  Boolarra. .  
A s  t h e  co;:l.pany was unab le  t o  col'ile t o  a n y  s a t i s f a c t o r y  agreement  w i t h  

.A t h e  owner of t h e  farm, t h e  bopin,? vv,as n o t  c a r r i e d  t o  a c~oc6 ' lus ive  
sta,ze.: Fou r .  b o r e s  e n c o u n t e r e d  b a u x i t e  a t  an avera;;e dep th .  o f  8  
f e e t  f rom t h e  s u r f a c e  a n d  i n d i c a t e d  t h e  ? r e s e n c e  o f  1 '0,000 t o n s ,  , 

The o r e  i s  hi,yh p a d e  a v e r a c i n g  56 p e r  c e n t ,  a lumina  and  4 p e r  c e n t  
s i l i c ' a .  

About 100 y a r d s  s o u t h  o f  t h e  Piirboo North-BooIarra  road,.  
b o u l d e r s ,  of' b a u x i t e  a r e  ' sho!:!inq i ' n  a p a t c h  of  t h i c k  b racken ,  It 
i s  n o t  known whether  t h e y  a r e  i n  s i t u  h u t  t h e  l a y e  s i z e  o f  some 
of  them s u ~ ; r j e s t s  t h a t  t h e y  riark t h e  edr;:e o r  t o p  o f  a n  outcroppin,: 
d e p o s i t  ., 

~ o v e l l ' s ,  . P a r i s h  of RIirboo. p e b b l e s  and b o u l d e r s  of  b a u x i t e  'can 
b e  for--c1;jl'1':ktab?6-ek";;~ ? b o u t  200 y a r d s  n e a r  t h e  c r e s t  of  a 
1 a r : ~ e  h i l l  2 mile  livest frorn Der l i rnu r l a  r a i l w a y  s t a t i o n ,  i\To f u r t h e r  
i n f o r m a t i  on r e ? a r d i n z  , t h i s  d e p o s i t  i s  a t  p r e s e n t  a v a i l a b l e .  

S a r y e n t  ' s  P a r i s 3  of Mirboo9 i n  Dar l in lu r l a  Township. ' B a u x i t e  - - - - -  C-- 

o c c u r s ~ i e  s l o p e s  o f  e low h i l l  abou t '  '200 y a r d s  n o r t h  o f  t h e  r a i l -  
l,i,ay l i n e  . a t  Dar l i , f i~ l - r ln  and .a l e a s e  h a s  been t a k e n  u? by Messrs.  
S u l n h a t e s  P t y ,  L t d ,  No f u r t h e r  infort izat ion i s  ava i ' l ab le .  

' i n  P a r h r o  T h i s  i s  an a r e a  adjoinin::: Cru tch -  
,& f i e l d ' s  fsrm on t h e  e a s t  and  occupyin: hi-:h u n c l e ~ r e d  ?round i n  

A l l o t n ~ e n t  53;. .Fra!zti~ents o f  b a u x i t e  ~ i c l r e d  u? on t h e  s u r f a c e  y i e l d e d  
an a n a l y s i s  o f  1.9 p e r  cent. .  S i02 ,  ,56:._3 pep c e n t .  A q 2 0 3 ,  b u t  t o  d a t e  
t h e  a r e a  has  not  been  f u r t h e r  p r o s p e c t e d .  

Rodda ' s ,  p a r i s h  of  i::!oe., T h i s  d e p o s i t  i.s s i t u a t e d  i n  All-otrnent 1 4 8  
on E T o u t h  s i d e  o f  t h e  r o a d  f ~ o ~ l . T h o r p d a l e  t o  C h i l d e r s .  

Some b a u x i t e  h a s  been p roduced  fronz a s m a l l  open c u t  rrorrl 
w,hich o re  h a s  been r a i s e d  w i t h  a  J- i indlass .  T h i s  b a u x i t e  i s  
s i l i c e o u s  and  i s  u s e d  c h i e f l y  b y  t h e  Ordish F i r e b r i c l r  P ty .  Ltd.  . in  
t h e  i m n u f ~ c t u r e  o f  f i r e b r ' i c k s .  

  he d e p o s i t  h a s  not  been exar!zined i n  d e t a i l ,  b u t  i s  
b e l i e v e d  t o  b e  s m a l l .  The compos i t ion  of thc: baauxi'i'e aron f rom t h e  
?pen c u t  sliows a  f a i r l y  viide r anye  a n d  a v e r a T e s  a b o u t  11 p e r  c e n t .  
SiOg, 51 p e r  c e n t .  A? 503, b.5 p e r  c e n t .  le$3 and 6 p e r  c e n t  TiOS. 

Wahoo P a r i s h  of Narya.can South,. iVIessrs. Su lp l i a t e s  Pty.  Ltd .  have --.--A --.-..-- --- 
vlorked t he  d.eposit !,.no\i:~n a s  ~ a h o o T o r  soi!le y e z r s  a s  a  s o u r c e  of 
b a u x i t e  f o r  chemi.ce1 purposes .    he avera.y:e, co. . .?osi t io;7 o f  t h =  



b e u x i t e  won is :-  
. - 

1 5  p a r  c e n t .  SiOp,. 52 p e r  c e n t ,  A1202, 3.5 pe r  c e n t .  
and  4 95r cent . .  T i  2  

A1thou::l-i g o s s i b l y  l a r o e ,  t h i s  c le3usi t  h a s  been o m i t t e d  
f rom t h e  r e s e r v e s  on accoun t  of :  t h e  1ii:;h s i l i c a  fi,., ~ u r e .  

~ ? c 1 7 P i ~ 0 n '  o All.otrlgrittt 103, P ? ? i s ? i  a:? I:ll;.::bt.e Xi.8t .  B a u x i t e  
--a____-. 

o u t c r o y ,  G h i c h i a r  o '  be p a r t  o f  a  f l ~ e d d ~ d e ~ o s i t  o c c u r  
on t h e  s o u t h  s i d e  OI? a  creel:: a  few c l i ~ i n s  u ~ s t r e a m  ( n e s t )   fro;.^ t h e  
r o a d  f r ~ m  l i i rboo  F o r t h  t o  Payne ' s .  ' A few h ~ n d  b o r e s  have been 2ut  
down by 1:iessrs. t i u lpha tes  P ty .  Ltd.  on t l ie s o u t h  s i d e  o f  t h e  o u t -  
c r o p s ,  b u t  no b a u x i t e  was encoun te red .  It i s  i m p o s s i b l e  on p r e s e n t  
info?- . :a t i  on t o ,  f o r m  any e s t  in;:-Le o f  .i;il~: t::x.i;ent o.f .%hi  s 6 e p o s i t .  

v .  Ki . l r . ' s  P a r i s h  of ~ l l a m b e e  ::!last. Thi;s l e e s e  l i e s  t o  t h e  s o u t h  o f  --+"-. ..A,- , .- - -. - ,..-. .- ... , -i.i-. .. ..-.' -.- 
Payne s and i s  a t  a 3 o u t  Lne same e l e v a , t i o n ,  namely 1 , 0 0 0  f e e t  above 
s e a  l e v e l .  The l e a s e  has  an 31-ea of  45 a c r e s  and  l i e s  I n  i j l l o t m e n t  
101. 

A r o a d  r u n s  n o r t h  o u t s i d e  t h e  w e z t e r n  boundary of t h e  
l e a s e  and t u r n s  i n  an ~ a s t e r l y  d i r e c t i o n  c r o s s i n ?  t h e  l e a s e  n e a r  t h e  
c e n t r e ,  B a u x i t e  j-s exposed  i n  a s21allo~,v c u t  t.in.7 s.t -the s i d e  o f  t h i s  
r o a d  a  :r"ew y a r d s  s o u t h v ~ e s t  fro111 t h e  sout l iwest  c o r n e r  p e ~ ,  and  i n  t h e  
'kable d . r a in  o f  th.2 r o s d  tv i th in  t h e  l e a s e  b o u n d e r i e s .  

&! 

Three prospectin::: she.?ts kave  b?t=n s~!n!c:, a few y a r d s  
n o r t h .  fro:-! t h e  s e c o n d  exposure  of bau:rite ment ioned  , ~ b o v e ,  and t h e  
o t h e r  two 600 f e e t  and  900 f e e t  f u r t h e r  n o r t h  ~ ~ . ~ s p ~ a t i v e l y .  Only 
t h e  f i rs t  ? . h a f t  e n c o u n t e r e d  b a u x i t e ;  , t h e  o t h e r s  e n t e r e d  decomposed 
b a s a l t  ' ~ t  l e s s  t h a n  20 f e e t  froin t h e  s u r f a c e .  Where i n J z e r s e c t e d  .by 
t h e  s h q f t  t h ?  u9per  s u r f a c e  o f  t h e  b a u x i t e  i s  , : . t eeply  i i l c l i n e d ,  b u t  
a s  t h e s h a f t  was no t  c o n t i n u e d  thro:!-:h t h e  b a u x i t e ,  i t  ca:lliot be s a i d  
wlizther an e r o s i o n  o r  beddin:; s u r f a c e  was met w i t h .  Much inore 
p r o s p e c t i n ?  i s  r e c u i r e d  h e r e  befor:: an oj?inicjn c s n  be  e x p r e s s e d  on t h e  
s i z e  of t h e  d e g o s i t .  

P o l - l e y ' s  P a r i s h  of Allambee %st  
---_I-...-- I .---. ---...*.. . _.__I-.--> . A 1arc:e . l e a s e ,  2.: i i l i les n o r t h -  

west  froirl 13.rboo Yorth t a k e s  i n  g o r t i o n s  of ~ ' , l l o t r n e n t s  9 1 ,  1 2 1 ~ 1 ~  and - - 
124B. T h i s  a r e a  hes  n o t  y e t  ~ r : l i i ~ G  under  r e v i e w  2nd nothin,-: i s  lrnown 
a b o u t  it. 

Wanke's P a r i s h  of Ll lambee  S a s t .  E a u x i t e  o u t c r o 3 s  o v t ~ r  a s m a l l  --- ..L.,- ,.. .- .---.- 
a r e a ,  a ! ? p r o ; : l n ~ a t e l m f e e t  by  200 fee:;, cn t h ~  sl013es of .a c r e e l ~  . ~. 

benl; i n  ,:,llotnent j04. The d k p o s i t  h a s ' b e z n  opened" by a  q u a r r y  a t  e 
l e v e l  abou t  -10 f e e t  above t h e .  c r e e k  and i t s  e x t e n t  : ips been ;?roved by 
borin,?, The body has  t h e  form o f  a l e n s ,  rou,l;hly c i r c u l a r  i n  o u t l i n e  
1 6  f e e t  t h i c l c  n e a r  t h e  c e n t r e  a n d  200 f e e t  i n  d i amete r ,  T h i s  l e n s  

..& d i p s  s0u theac . t  a t  r b o u t  35 de ,zrees .  P robab ly  a s  ixuch a s  a q u z r t e r  
af t h e  o r i r r i n a l  d e g o s i t  h a s  been removed by e r o s i o n . .  

Owin? ' to t h e  hi::li a n 7 l e  of  d i p  a 1cr.fj;e p s r t  of t h e  
b a u x i t e  l i e s  b e n e a t h  deep overburden and  i s  b-low t h e  l e v e l  of t h e  
nes rby  creek..  Owing -to t h e s e  u n f a v o u r a b l e  c i r c u m s t a n c e s  combined 
w i t h  t h e  sma l lness  of t h e  body t h i s  - d e p o s i t  h a s  been o m i t t e d  f rom t h e  
r e s e r v e s .  The , ~ r a d e  o f  b a u x i t  c: :r.ecov;;.;?ed frola  -the q u a r r y  averaryes 
abou t  6 p e r  c e n t .  S i02 ,  50 p e r  c e n t ,  ,ii1203, 9 p e r  c e n t .  Fe203. 

i' RIGIN. -- 
B a u x i t e  used  t o  be r eza rdec l  3,s a  m i n e r a l  with t h e  composi- 

t i o n  ~11207, H20, b u t  i t  . i s  now known t h a t  i - t  ' c o i ~ s i s - t s  of '  one o r  more 
of t h e  f o l l o ~ v i n z  h y d r a t e s  of ,~luminiurn.  

G i b b s i t e  - T r i h y d r a t e  o f  s lurninium - . A1 *03. JH20 
1;Ionohydrate o f  a lumina  ' .. . - :,I 203.H20 Diaspore  Boahmite 

The f i rs t  two a r e  s o l u b l e  i n  h o t  c a u s t i c  soda ,  t h e  l a s t  i s  no t .  



It i s  r , ~ e n e r a l l y  b e l i e v e d  t h ~ t  b a u x i t e  f o r m  a s . t h e  r e a u l t  
o f  a  s p e c i a l  kinr? of chemickl  wea the r in - :  oi? r o c k s  w i t h  E r l l a t i v e l y  
hi:-::h alunlina contsn'c.  Carbonsl.Ged ~roundwetl : , i r  w i t h  hurilic a c i d  a r e  
t h e  main r:a:gents. Lime, m,?-:nesia,' p o t a s h  and soda y o ,  i n t o  s o l u -  
t i o n  a s  bicerbon2:tes;  do rSon ic  end  o r g e n i c  a c i d s  b r e a k  up t h e  
s i l i c a t e s .  The ]?recess i s  t h u s .  arie o f  enr ichment  of t h e  1 ~ ' c e r i t i . c  
c o n s t i i t u c n t s  (A1 2 ~ 3 ,  Fe2'3, T ~ o ~ ) ,  due -to r.>.- ~ ~ i o v a l  o f  s i l i c a  and  t h e  
a l l r a l i s . '  The i 'eslduum. i s  3 'rtock composed mainly o f .  one o r  more 
of' t h e  h y d r z t e s  o f  a luminium w i t h  o x i d e s  o f  i r o n  and  t i t a n i u t i  a s  t h e  
c h i e f  i m ] ? u r i t i e s .  U s u a l l y  . s l s o  come s i l i c a  ~~, , rna ins  co::l.binc-d w i t h  
a lumina  i n  i;ne of - the c l a y  r%inera ls .  ' 

The s p e c i a l  c o n d i t i o n s  n e c e s s s r y  f o r  t h e  . f~ : )~r i .a t ion  of 
bau.::i t e  a r e  :?rovili.ed by a  ;:.ion soo,nal clima.te.  C11emical a 1  t e re t i . on  
and so lu t io iq  t a k e s  ? l a c e  i n  i t h e  wet s e a s o n  when t h e  w a t e r  t a b l e  i s  
h i y h ;  i n  t h e  d r y  s e a s o n ,  t h e s e  s o l u - t i o n s  d r a i n  away t a k i n c  t h e  
i m p u r i t i e s  tvi th  t h e n .  

T h i s  h y n o t h e s i s  can'  be a p p l i e d  t o  t h e  b a u x i t e ~ d e p o s i t s  
.of .L,  Pet11 30i:th":.';~les, which hdve been s t u d i e d  i a  sor:e d e t e i l  by ne 

, of' U S  (E . ,G .R , ) .  The re  i t -  can  hc: d~?mi?ns ' t ra ted  tl1c.l; <:he baux i t e  
F 0 r m e d . a ~ ;  a s p e c i a l  t y p e  o f  s h e e t  l a t ( - : r i , t i s a l ; . i d n ,  S h & f t s  ~ u n k '  i n  
t h e s e  d e p o s i t s  show t h . - t  th;? b a u x i t 4  fori?l;d a s  t h e  r e s u l t  of' 
a l t e r ? t i o n  of 1 1 e s ~ l t   lows i n  p l a c e ,  the?? he in?  c r a d u a l  chan.-,:e 
downw~rds  -r"ro:ll bauxi-he t o  f r e s h  b ~ s a l % .  1il:iere t h e  r i m  roc!< of  
t h e  b a s a l t  f lows ,  o r  % h e r e  tli:: roclrs underlyiny.;  t h e  t l o w s ,  came 
w i t h i n  t h e  zdne of' l a t e r i t i s z t i o n ,  t h e y  a l ~ o  u n d c r s e n t  -';l~e same 
t y p e  o f  chemica l  a l t e r a t i o n  a s  t h e  b z s a l t  which c:ave r i s e  t o  t h e  
b a u x i t e .  . . 

The fo rego in?  s t a t e m e n t  i s  n e c e s s a r i l y  b r i e f ,  b u t  is, , 

~ i v e n  because  . i t  seeins p r o b a b l e  t h ~ t  t h e s e  ?;enera1 p r i n c i p l e s  s h o u l d  ..> 

s p p l y  .'coo th:;. mode of' foriila t i o n  o f  t h e  C-i:>:?sland bauxi- t  c,' Ko~fever~,  i t  
w i l l  b e  s e e n  t h j t  t h e r e  a r e  soi:.le j?eatures  of t h e s e .  d e p o $ i t s  %hich 
a r e  d i f f i c u 1 . t .  t o  f i t  i n  w i t h ' t h e  c o n v e n t i o n a l  vievv.. We can do l i t t ' l e  
more t h a n  ' o u t l i n e  t h e  problem he re .  

I?. .I,, S t i l l w e l l . ,  who has  examined spec imens  c o l l e c t e d .  
d u r i n f ~  t h i s . .  inves t i , . ; a t ion ,  h a s  'shown t h e t  t h e  b ~ u x i t e  i s  de r ive .6  
f r o t 3 . a  v o l c ~ n i c  r o c k  of b a s a l t i c  t y p e  ( ~ i n e r a : r a p h i c  I n v e s t i , y a t i o n s ,  
C o u n c i l  f o r  8c i ' en t i . f  i c  and  I n d u s t r i a l  R e s e a r c h  JTo. ' 2112, 275 and 
290),. It has been po in t . ed  o u t  i n  'chis  r e p o r t  t b t  t h e  b a u x i t e  r e s t s  
upon , :basa l t ,  bu t  f rom a  s t u d y  of  t l ie  c a n t a c t  o f  t h e  b2ux.i.-te a n d  t h e  
b a s a l t , ,  i t  i s  c l e a r  t h a t  t h e  b a u x i t e  l i i c . ~  not  d e r i v e d  f rom t h e  
b a s a l t '  upon which i t  r2st6.. The u:;)p. ..;? 5i1rface o f  t h e  b a s a l t  s t i l l  
r . t z i n s  f e ~ t u r e s '  ; ? rodwed  by t h e  no::inal :7rocesses  o f  s u b a e r i a l  
weather in ,?  - s p h e r o i d a l  ' s t r u c t u r e s  end: red a n d  ye l low c lays , ,  
14oreover, t h e  b a u x i t e  does  not  chanr-::e r ; rndua l ly  t o  b a s a l t ;  ' where 
t h e  c o n t a c t  i s  d i p e c t  it i s  s h a r p ,  and,  i n  ? l a c e s ,  s a n d  z u d  , c l a y  
i n t e r v e n e  between t h e  two. 

Co?,~pa::insf t h e  V i c t o r i a n  wi:i;h t l ie  ' t y p i c a l  " i tw  Sout'li l;?ales 
b a ~ ~ x i . t e  d e p o s i t , '  t h e  f e ~ . - t ~ ! ~ e  m o s t  d i f f i c u l t  i o  t;a:?lain i s  how t h e  
s l t e r a t i o n  of  . o n e  b 2 s a l t  was brot:h:;.~t a!sout ~ 4 L h o u . t  t h 2  o t h e r  on t h e  - same 1 l . v e l  bein: a f f .ec led .  ;.erliaps t: ic ::x;.?lc?:?at i on  i s  ' that  t h e  
l a t e r  b r s a l t  o r  t u f f  was r e l a ' c i v ~ l y  illuch more :?or.ous t h a n  t h e  e s r1 i . - ; r  
and/or  t h p t  t h e  c l a y e y  wea the red  s u r f a c e  o f  the  e z r l i , ; r  b a s a l t  . 
pror?.uced' coar3i t i o n s  f'avi:>~r.in?; t h e  f o r ~ ~ i e t i o n  o f  b a u x i t e .  I f  t h i s  was . 

so ,  t h e  cond. i t i ,?ns  !;,:ere 'Ihose of -the p e r c h e d  acc2uifer an(! n o t  .i;hose 
of' t h e  normal w a t e r  t a b l e .  P.. L. S t i l l w e l l  hes  i n d e n e n d e a t l y  pu t  
f o r n a r d  a  sitlilil?? su,r;.c;es ti o n  (i : i ineray;raghic I n v e s t i ~ ; a t i o n s ,  C o u n c i l  
f o r  S c i e n t i f i c  and I n d u s t r i a l  l ieseercl i ,  . ::?,eport Yo. 290). T h ~ t  t h i s  
may b e  t r u e ,  i n  : ? a r t  a t  l e a s t ,  i s  %u~: :ar -Led by -the e v i d e n c e  r e v e a l e d  
by t h e  d r i l l i n -  of ~ a p i e r ' s  d . ;pos i t .  g e f e r e n c e  t o  t y p i c a l  c r o s s -  
s e c t i o n s  o f .  t h i s  d e p o s i t  ( ~ 1 . 3 t e s  5 and 6 )  w i l l  i n d i c a t e , . l h a t  low 
p a d e  o r e  was found i n  t h e  lower  p a r t  o'f t h e  depos i t .   his. condi -  
t i o n  was n o t  found snyvhere  e l s e .  :Since X a p i c r ' s '  d e p o s i t  i s  -the 
l o w e s t  s o  f ' z r  t e s t e d  and w a t e r  was s t r u c k  i n .  a l l .  b o r e s  s u n k  i n  i t ,  
i t  may be t h z t  t h e  l o w e s t  p s r t s  fif t h e  d,:gosit have  been water -  



lo:; e d  f o r  a  v e r y  l o n y  t ime  and  t h u s  n o t  s u b j e c t  ' t o  baux i t e - fo rming  
p roces ' s e s  t o  tht; same t i : -L  t n t  e .- t l i c  . hi..;;her ? ? a r t s .  The re  i s  an 
i::;;!lic,?ti on i n  -Lh? forkyoinr::l r.~.ms~l,c':b t k ~ t  2 l thduZh  t l i e ry  was a  main 
bauxite-forinin:; pcrioci. i n  t h e  i l iocene,  t h e  p r o c e s s  h a s  been a  con ' i inui l  
one. How f ~ r  t h i s  can be  su :~gor tec?  by t h e  e v i d e n c e  canno t  be 
zr;:u~.. d  l?eTe, b U'L it ilIFy he ~IG-LZCI . l 1 1 ~  t . b o u l d e r s  o t  b a u x i t e  exposed  
t o  weether in :?  a r e  a lmos t  i n v a r i a b l y  h iy l le r  .trade '.-, t h a n  b a u x i t e  under  
covep9 due s p p a r e n t l y  t o  nodern leachin,?.: 

It c a n n o t  brj overloolced t h a t  ;:!any o f .  t h e  P e s t u r e s  o f  
t h e  V i c t o r i a n  d e p o s i t s  c o u l d  be r eec l i ly  e x p l ~ i n e c ? .  i f  t h e y  were 
rd?.:7rded a s  trans:?or-i;e.d, h u t  l t  i s  e l s o  t r u e  t h l t  t h e r e  i o  an 
absence  of p o c i t i v e  e v i d e n c e  i ; ~  t h i s  d i r e c t i o n  s u c h  a s  one ::,;auld 
e z p e c t  'to f i n d .  F o r  in s - t ance  r u d e  ~ t r ~ t i f i c a t i o n  h ~ s  been n o t e d  
on ly  i n  one p l a c e  - t h e  n o r t h e r n  q u a r r y ,  N a p i e r ' s  d ~ 2 9 o s i l .  The 
l i m i t e d .  c:xposures a v a i l z b l e ,  f o r  s t i ldy  i-gal-e i t  d i f F i c u l t  Co d e v e l o p  
a  s a ' t i s f ~ c t o r y  h y p o t h e s i s  f o r  -the o r i ' : i n  o f  tile d e p o s i t s .  . 
Undoubtedly a s  q~: .arr i . : :s  e r e .  cpened many i n t e r e s t i n ? ;  f e a t u r e s  w i l l  
b e  r e v e a l e d  bearin.:: o a  t h i s  2nd o t h e r  a s p e c t s  o f  b a u x i t e  f o r m a t i o n .  

TWO p o i n t s  of - :enera1 i n t e r e s t  a r e  w o r t h  a len t ioninz .  

~ur i ' i l :  .:-estin.: o f  t h e  d e p o s i t s  a  r l s l a t i v e l y  hi.l.;h s i l i c a  
zone was no ted  a t  t h e  t o p  of t h e  b a u x i t e . .  For  a t i m e  i t  was thou;:ht 
tl1i.s \ 7 ~ ~ s  due t o  c o n t a m i n a t i o n  of t h e  samples  by s a n d  o r  c l a y  f rom t h e  

rii v e r l y i n g  beds,  b u t  i t  now s e e n s , .  t h 2  t s 1-thorn-:h contamina ' t ion  saxe- 
t i m e s  o c c u r s ,  i i~ost  of t h e  s i l i c a  i s  i n h e r e n t  i n  the bau;rite.  T h i s  
i s  a  f e a t u r e  cotnrlon t o  b a u x i t e  d e p o s i t s  5-11 nany :~ar'Ls $:if -Lhe wor ld  
and  i s  b.: ; l ieved t o  i ~ c :  due t o  c o n c e n t r a t i o n  z t  'tlie s u r f a c e  by evapora-  
t i o n  of s i l i c a - b e a r i n : ?  so lu t io i1s .  

The cocli.:on a s s o c i c  t i  on of  1 i ~ : n i t e  d ~ p i j s i t s  virith b a u x i t e  
h h z s  l e d  SOinC o b s e ~ ~ v e r s ,  L O  sur<- ,est  t i i a t  i j r ~ a i ~ i c  a c i d s  d e r i v e d  f rom t h e  

l i ? : n i t e  hsve talcen p a r t  i n  t h e  baux i t e - fo rmin?  p rocess .  I n  
Gi:?pslai~(?.; h o w e v ~ r ,  t h i s  arl5urnent canno t  e p p l y . ,  It can  ' b e  shown t h a t  
hip;h yra6.e bauxi  t s  was formed where , t h e r e  i s  l i t t l e  l i l c e l i h o o d  t h a t  
i t  was e v e r  o v e r l a i n  3y 1i:;nite. ~t s e e w  d e f i n i t e  . a l s o ,  a s  a l r e a d y  
mentioned,  t h a t  t l le  b a u x i t e  W E I S  formed and e r o d e d  b e f o r e  t h e  1 i p ; n i t e  . 
d e p o s i t s  were l a i d  down. 

Si:)i.rle rou7;li b e n e f i c i a t i o n  ' i e s t s  have been  - c a r r i e d  o u t  by 
S u l p h a t e s  P ty .  1.td. on o r e  fror; f i v e  o f  t h e  d e p o s i t s  w i t h  t h e  r e s u l t s  
.?iven i n  , t l i a  t a b l e  he reunder .  I n  t h e s e  t e s t s  -the b a u x i t e  was cru ,shed  
t o  $" mesli. F i n e s  were removed by a - ~ i t ~ ? t i o . n . . i n  w e t e r ,  suspended  
i:.!aterial bein:: d e c a n t e d  and  t h e  o p e r a t i o n  bein?; repep-Led ' t i l l  c l e r r  
washint-(s were o b t a i n e d .  

d 
- - ..-.. -.* _.,.,__.._. _ .  _._. ._.- ...._ _._,.___ ._-.. __.. _.__ -., __,-___.._,.__".________ ..... - 

~ i . 0 2  LOSS on ~ 7 T ' - - T f i -  2 3 ~ ' 1 0 ~  
Depos i t  P e r  IC,~., 

0;' CL. , d r..? 
-./ 

T ~ T -  
-----.- c e n t  - 2  . -  .- 1 0 - - L 2 0  

( a )  B o o l a r r a  Open -- Cut 
Crude Ore . . 100  6.5 28.0 53.6 6 .9  5.0 
F i n e s  . . .30 , I  3.0 23.1 45.3 9.7 '9.0 
Coar se  . . 70 3.6 30.0 57.7 5.6 3.2 

--- ---,,- --- -,,-,---- - -------.-,-,,,...----,-,- i -----.....------- ;----- ------ - 
, . jb) Bo.oLayra...9~.e.? Cu?. 

crud';' O r ?  , . . I00  51.35 4.9 6 . 5  
F i n e s  . . 32 '0*75 20'5 47.5 5 . 5 6 7 . 5  13 .65  25.8 
Coar se  . .. 68 .4.8 30.5 ., 56.92 .3.63 ,4* 25 

( 2 )  
( a )  I - .  Napier  .. ., ._ .. ' s  _... N;;hrn. .. .._. _._ .,_ Guarry ._._ - . 

Cru6.e Ore I 00 6 . 1 5  29.0 54.7 3.4 .L!..75 
20 . I 23.0 43.1 32.1 "8.7 Fi ae s 

C o s r s e  8 0  . 4 . 4 .  '.30.5 
- - - - _ - - - _ - - _ I - - _ -  _ _  - - , -  .- 

57.A ' 3.7 ' :3 -75  
. . - - - - _ - - -  . - - -  - 



Per Si02 Loss on +41203 Fe203 T i 0 2  
Deposit  C e n t .  

c' 
IE~,. ., 

C? $ c; 
10.-do-. . .* %--- 1 . . . . . . . .  

( b )  f iapi 'e r ls  Centre aarry + -.-.. *.- 
Crude Ore 6.8 30..0 , 54.*2 2 ..3 4.7 
Fines  ' 20 20.4 24.0 44..'6 2 - 3  8 *,? 
Coarse 8 0 .  5e.9 31 ..5 56 ..6 .. , 2 a . 3  3.7 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - , . , - , - - - - - -  

( c )  H a p i e r ' s  C e n t r e  ~ ~ a i r y  
Crude "'" '-=lBU 10.0 28.11 511.66 2,.16 
Fines '  

4..46 
30 27.5 27.0 42 ..O -. 2 ..7 

Coarse 70 2.5 29,O 60.~1 3,.2 5 2 
.-.- .- .- T3,-.. ""-"'c'*' - "T ......... ----.-.--.-.---..--___.-- .. --.-. ......................-... --...-....C------..----- 

'$/stkin s Deposi t , . .  -- 
- . . - - - - .  - _._. -. - 

Crude Ore I 0 0  8.15 26..3 55.>9 3,. 2 4-975 
F i n e s  38 3 . 9  24.9 50.4 4, 3 6.5 
Coerse 62 5.25 ?9..9 58 .. 1 2,5 4 2 5  / ,. , , ,, - -.., - -.. . , 

r ~ r - f l ~ - 6 ~ 6 ~ i k =  . - . - .  -I--- I_-- . . . - - . - - - -  -.-- . . 
..--*- 

1 c ,  

Crude 0Te I 0 0  13.0 26.9 52.23, 3.12 4-, 75 
1 .  Fines  37 13.3 25.7 50.1 4.4 6.5 

Coarse 63 12..85 27.2 52.7 3,o 4.25 
- - - ,  -- ..... - .... - ........... ............. ----.---. . - -.._..-. -4- -.-- -..-.-.-.- ............ .---. ..... -- 

( 5 )  r;TaDierfs ~ \ T O .  2' 
-..A. - .- -. .. -- .-. . .. 
Crude Ore 100 lO.,O 26.8 50.8 7,6  4,75 

41 Fines  32 133.2 24.5 44.4 11.5 6.0 
 coarse^ 68 8.5 28..0 53.3 5.8 4.25 

The r e s u l t s  ob t a ined  i n d i c a t e  t h a t ,  wi th  t h e  except ion 
of t h e  o re  froin ?Taboo, t h e  :.,rc?de of t h e  bauxi te  may be z r e a t l y  
improved by t h e  simple rnsthod adopted i n  t h e s e  t e s t s ,  b u t  i t  w i l l  be  
noted t h s t  t ? l e r e  a r e  a l s o  c r ~ n s i d e r a b l e  l o s s e s  e n t a i l e d .  iit t h e  
p r e s e n t  t i n e ,  i t  i s  n o t  pos s ib l e  t o  'fiialce much f u r t h e r  u s ~ f u l  comment 
cn t h e s e  r e s u l t s *  Refinement i n  procedure rnip;ht r e s u l t  i n  c r e . ? t e r  
p e r c e n t ~ r j e  recovery  0:'' t1i.e hijy1-1 l ;rade ~ ~ o d u c t ;  on t h e  o t h e r  hand 
it mi;-ht be f o u n d  t h a t  chemical' i n d u s t r y  could  ehsorb such q u ~ n t i t i e s  
of t h e  lower  .?:rade product  a s  nii?ht be ?ro<{.uced b y  t h e  sii-:ple method 
used i n  t h e  t e s t s ,  hzving rey: .rd t o  t i le  ton;~a..:e of h iyh  , . ,rade ore 
p*qc i red  f o r  t h e  manufac'c~?re of' s l u l i i i n i u m .  

H.. G. Rayryatt 

DIRECT OX,. .. - .-.-.-.-A -.-. 

X. 33. Owen 

, Revised 11 t h  Adarch, -I 944. 
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