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A, fntmductian. . . 

~ e o p h g a i c a ~  feet  sumeys were made a t  Boolarra with the 
object of determining whether geophya'ical mthode were suitable for  
the exploration of the bauxite deg08it a f oand i n  that d ie t r ic t ,  

LPield operations we= carried out daring the period 17th 
A p r i l  to 15th M a g  and consisted of the foll~wingt- 

1. Own Cut Deposit. 

(a) $urf-e survey an8 examination of available sub-emace 
data. 

(b)  Qeophysfcal survey using the Rerjlietirity method, w e r  a 
smalJ area addaceat t o  the open cut. 

( a )  O)eophysfcal survey usf ag the CPeomag~letitr and Natural Earth 
Potential methode, on one t raneveme. 

O ~ g i l l '  e Deposit. 

Burrage Survey and examination of available eub-8urface'~ata. 

Surface eurveg and examination of available sub-sullfaoe data, 
. .. (Incomplete). 

. , B. . ' t3eolow and Nature of the Problem, 
, 

The general geologfcal ieaturss of ths Gippsland bauxite 
depoeits have ~ecen t lg  been studied by Dr. E.S. H i l l s  of the 
University of Melbourne. Dr,  Hills hae su plied the following 
particulars. (~emo t o  Dr. Raggstt dated 2 ll /6/42), 
ttl, The bauxite occurs i n  closet association with the Older Baealt, 

ei ther  just beneath or  just over it, 8ucordiag t o  the locality. 

2, I n  m a t  'place8 it is InterbedBed with f lavie t i le  sands and 
clays, though at  Boolar~a it reate i n  places on volcanic claya, which 
probably represent the decomposed scoriaasous an8 tuffaceone tog of 
the Oldetr Basalt, 

3.- The bauxite is i t s e l l  bedded, and appears t o  reprueenti 
water-lala gyroclaetic material, thowh .I do not think, from f i e l d  
avidence, that t h i s  was originally baaaltfc, . . . . . . . . . . . . ., 

4. Ad'ona would expect with a aepaait that 1L intsrbeddecl with 
f luvia t i le  s trata,  the bauxfte is, according t o  avaflable data, 
lenticular, It certainly does not occur ae a conti~uoua sheet over thi 
old lsna surface, 

5. The varlet i es  of bauxite are numerous, e. g. roughly "eco~ian- 
ceousn an masse; oohtairiing sub-angular pebbles of hard bauxite i n  
f iner  material; some c ~ n t a i n  roundea p e l l e t s  of "silica", alaro 
irregular lenticles of harU olay; f i n e ,  eolft, reddish bataxif a; well- 
bedded, cream, yellow, adt red bauxite; rouge-md bauxite resembling 
ferruginoua. aand; f lne-grained cresrsar and plnkieh tgpse; ete, 

6. The bauxite has suf'f'ex!ed considerable faulting end waxping, eo 
that it now occurs, even i n  the one district, e.g., Boolarra, ovep a 
wide range of elevationsn. 

Some of the Boolarra b a a i t 8  deposits have been, groved ael 
the fringe8 of the deposite, by means of open euta and shPLft8. The 
type of seetion revealed is as f o l l o ~ s 3 -  



Tertlarg degosita. Sands, sandy cLay and clay. Up t o  75' thick. 

Bauxite. Up t o  20' thiok, 

Clag, probably decomposed Older Baeelt, ' To unknown depth. 

Available infomation euggest s that  the bauxite rests 
di rec t ly  on the baealtic clay a t  each of the Boolarra depoaits 
mentioned above, 

The att  ftude of the Open Cut bauxite degoelt is reveaed 
over a small area, by the data available fram the open cut and 
ad3acent groegeeting ahafte, T h i s  information baa been used t o  draw 
the geological sections shown on Plan Bta. 689, The top swfaae of the 
bauxite i e  shown t o  be f a i r l y  even with elight undulat lone snd slopea. 
The etsepest elope exhlbitea ie l l b .  The eurf'ace of the baaeltAo c l q  
on which the bauxite rests ,  is mom undulating and high-spots OOOUP on 
it which oause the bauxite thickneals t o  be eubstantiallg reduced i n  
cer tain parts. 

The problem f o r  geogbyaical work is to  g ~ o v e  the extent 
of and depth to  the bauxite. 

1. Onen Cut Deaosif. * .  a '  

Plan ~ ~ 0 . 6 i f  shows the structure contours on the bauxite, based 
on the information obtained in  the open cut  and proegeoting shaf'te. 
It also shows the position of the t ~ v c r e e a  where geophysical 
observations we.% nade. 

'PP;a Wenner conf f gurat Ion o r  f our-electrode syatem was need 
f o r  the m s i s t i v i t ~ r  detemiaations. Teats f o r  apparent resist lv i ty  
were made i n  the open cu t  on a vertfcal section which includes beds 
of sandy clay, clay and bauxft e.  late^ work gave information 
concerning the apparent res is t  ivf ty of thebasalt i c  clay bedrock, 
It was found that  the average appa ren t  rea ie t iv i tg  of the formations 
concernea was as followat- 

. . 
Overburden 250 ohm. metre unite. 
Bauxite ' 430 ohm. metre units. 
Basaltic Clay 100 oh. metre units. 

The apparent res i s t iv i ty  of the bauxite i e  thue appreciably 
higher than that of the underlying basal t ic  clay'rand t o  a l esse r  
extent It is also higher than that  of the overlying sandy clay and 
clay. In the l a t t e r  case the ra t io  of reeistfvitiiee is much lees 
than i n  the former case, an8 m as w i l l  be described l e t e ~ ,  them f a  
evidence a t  some observation etatfoda of. the presenae of a sanag 
bed i n  the eve-buMen with res i s t iv i ty  much higher than that shown 
above f o r  the bauxite, The res i s t iv i ty  ra t io  between overburlien 
and bauxite is theref o r e  l ikely t o  be inconsistent, but so f a r  88 ie 
known a t  present the r a t i o  f o r  bauxite and basalt io clay bedrook 18 
llkelg t o  ba f a i r l y  consistent, Furthermore i t  seems likely that  
under A 2  circumetancee the apparent msistfvity of the baoaltia 
clay bedrock w i l l  be appreciably less than the ovepl$ing fornation 
o r  format lone. , -- 1 

Plan lo, 680 shows res i s t iv i ty  cnrves obtained f o r  the 31 
s t a t ions  a t  which observations we- made. The most ooaeistent feat-  
ure of the curves i s  the tendency in them a l l  tawamX8 relativer;l8 
low res i s t iv i ty  value8 (of' t h e  order of 100 ohm, met~e  units)  a t  tPle 
larger electrode separatfonrs. Presuqably t h i s  is the affect of the 
baes1t;Ia- clay bedmalr, 

 he' pronounced bulge8 gmsent. In some of the aurvee, are 
due t o  the Dresence of a xwlativsly meistive fornation of aggreaiable 
thicknese, bverlylng the baaeltic B l a g .  %hem bulges m w  arise 
faan either bauxite alone, combined e f f e c t  of bauxite and ovepburden 
o r  overburden alone. 



A number of the curves can be subjeoted t o  a n a ~ i o e r 2  Inter- 
pretation by standasd msthoda, giving the depth t o  Itlltte~Tsce8 
between v a ~ i o u s  fomat  ions responsible fox? the features  of the sum. 

The beet example of such a ourvg Is the one mesleured a t  the 
point ~/250l3, Th i s  curve is the type due t o  three layers, each of 
dlf9erenf metstfvi ty,  The calctllatecl depths t o  the two inte3*faoee 
i n  th l s  ease are 5' and 37', the l a t t e r  ffgure'being depth t o  tho 
interface formed by the basalt ic clay bedrock, I n  the caec of t h i e  
carve the res ie t iv i  formation overlying the Bedroak end responsible 
f o r  the bulefe i n  the curve,. could be ef ther  bauxite OF or6~buPBan. 

The cume at  A / I ~ ~ E  is: another-good, example .of a 3 lager oume, 
with alight modit'lcatione. Xn t h i s  cam %he meis t ive  formation 
reegoasible fo r  the pronounced bulge ie oonsitierea t o  be a sand l a m r ,  
pmsumablg about f0' thick a t  thfe point, The effecta  of t h l s  layer 
are also present i n  the curnee at  A/aoo~, ~/i50E!, A/.(OOE, 00/%8, 
00/f0OS and 5 5 ~ / i 0 0 ~ .  A t  the point A/175~ i t  ie possible that 
bauxite ie present between the oetnd Xwer and. bedrouk, 

The curve st 5 5 ~ / 2 0 0 ~  can he ,regaNed a s  a 2 leyef c u m  
(aeglecting the top two gointe), The interface between the two 
lagem is calculated t o  be about 30' and presumably that f igure 
xwgresents the approximate depth t o  the basalt ic c l a r  bed~mk a t  t h i s  
point. The foxmat ion overlying the bethck,  lee .  the tog layer, hee 
an appamnt reaiertivity value of about kO0 ohm, met re unit8 and them- 
fore  could be e i the r  bauxite or ove~bnrden, on tho basia @ the t e s t s  . 
i n  the open cut, However, on the basis of other curves meaaursd It i e  
coaaldemd that  no bauxite is ppersent, 

The c u m  st 00/290P3 is a complex type and l l t t l e  contideace 
aan be had i n  the interpretation of such a anrve, 

This cnmes a t  OB/t00~ and 00/450~ are of a epscial interest .  
The former suggeete that  bedrock fs a t  a depth of about 60 feet and 
the presence of a very appreciable thickness-op bauxite is auggesteti, 
A t  00/150 the same order of 8epth t o  bedrock Is indicated but the 
rgslst i v i t y  of the overlying format ion is much lese than a t  00/@00~. 
It Is considered that baurita i s  largely  responsible for  the res is t ive  
c o n ~ i t i o ~ e  at  OO/~OON and i n  that case there 'would p r o b a b . ~  be l i t t l e ,  
if any' banrite a t  00/15019 because of the absence of similar cont!iltions 
i n  the cume a t  that  point. 

The baais  fop the deterinlaat ion of the presence or  @&hem1 se 
of baultite by the res ia t iv i tg  method, is not very strong and fbr ther  
f i e l d  work 18 mguired t o  oonffrm the matter. It 18 canaidered that 
the moat ml iable  f a t e~gre t a t i ve  data obtalneti f rorn the c-a under 
oonlsidaretion is that concerning the depth t o  the lowar interface, 
i.e., the top of the basalt ic elay. The figures derived ru8 the 
depth t o  thla  interf'ace are shown on the yarioua. curves (plan Bo.680) 
and tpe same figure8 are plotted a t  t h e i r  rsspecfrive positions on the 
geological eect ions (plan No. 681 ); These depths are represented 
on Plan No. 680 by small cfrclee anii a study of t h i s  glan w i l l  ahow 
the comparison between geophysical depth determinations an8 known 
conditioue based on the etructum contour plan. ~ a r t f c u l a r a  are 
given on Plan No. 680 regarcling the probable greeence o r  otherwise of 
an spprac iable thickness of bauxite. 

. b 

The Geomagnetic method was applied only on t ~ a v e r s e  00, 
Using -a ven°tical force variometer, readings were taken between 2008 
and 400Ne A change occurs a t  about 3OON. South of t h i s  point 
c o a ~ l t i o n s  are little disturbed but anornew .up t o  $00 gammas in 
mngnitude 'Is present between 300 and 4001, T h i s  may be due t o  
baeeltlc boulder8 i n  the overburden or t o  undeoomgmred basalt i n  aifu. 
There is  no anomaly associated with the bauxite, 

The letural Earth Potentf a1 rrtethod waa alaa applied on 
travema 00, between 3008 and 350R, There seems to be no racogni acnble 
anmaw related t o  the bauxite, 

mill' s D e p o s i t .  

Plan No. 6i9 sdoars the msulte of' the surface aumey an8 
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the examinat ion of the available sub-surface data. The informat ion 
is conrsXdemd t o  be too scattered t o  allow fo r  the aat is facto~y 
clrawing of' 6tructure lines. Elo secticro@ have been dram f o r  ths same 
rea~~on.  

3. ~udu&?e Deposit. 

Plan io. 682 shows the reeulte of the Buagaree sumeye. Due 
t o  i n t e rmpt i ena  by rain these are incomplete and for the same reaaon 
no' geogbgraical t e s t s  arere completed a t  Budgame, . a 

D, Conclusions, 

The ~ o o l a r i a  bauxite deposits overlie a clay which'is a 
4ecomposed Older Basalt, .It i a  cansidered that by geophysioal methods 
the depth t o  t h i s  bedrock cleg can be determined with masonable . 
accuracy. The known s t r t ~ c t u ~ a f  behaviou~ of the bauxite shows that 
the eurface of the bedrock clay Is f a r  from regular and it seems 
probable that depth determinatiop.e t o  it wotlld a t  l eas t  aid the 
seleution of ar l l l  sites f o r  a b r fUing  campaign designed to pmve ore 
re19emes. 

I n  addition t o  determining depth t o  the clay bedrock, It ie 
possible that  geophysical methods 'csoul8 furnish fnforpatlon9 concerning 
the presence o r  otherwise of apprecia'tile &hiukness of bauxite overlying 
the clay bed~ook.  

It is not known to  what extent the resfs t iv i fp  method woulcl 
g i v e  useful. information regarding the behaviour of the bauxite i n  
the following oasea becauee no tes ts  have been made under these 
condlt f oas: 

I, Bauxite depoafts above the  Older Basalt  but interbeaded 
with r l u ~ l a t  i le sands and clays and 'therefore not necessarily 
closelr relatea t o  the  basaltic clay eurfaee. 

2. Bauxite deposits occurrihg just beneath the Older Baealt. 

The gronnd conditions prasekt a t  Boolama a t  the t i m e . &  
the t e a t  survey wer6 v8ry.f avouroble for r e s i s t i v i t y  work -4 
under similar circnmstancea the speed of the wo& on a large s a d 8  
woula be mitisf act ory, 

Should the fatePpntat ion outZined i n  t h i a  report prove t o  
be subatantially correct it ie conefderetl that geophysical su,rPeye 
applied i n  oonjunctfon with and a a control for BPilling, would 
expedite the exploration of the %oZarra baruite depos i t  e. 

It i a  desked t o  expraek appreciation for the  complete 
co-operation an8 useful .ossfstanc& ,rendemd by Mr. ROE.  Cochrane . 

( ~ a n a g e r  for Suaphates : ~ t y .  ~tti,) during the course ,- *. -,: of the geophyeical 
survey. . . 

(L;. A. Richardson) 
QEORHYSICIST. 




