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BAUXITE DEPOSITS, BOOLARRA—MIRBOO NORTH DISTRICT, SOUTH GIPPSLAND,

VICTORIA

' ﬂi: iNTRODUCTION

This report is written chlefly to present estimates
of reserves of bauxite proved to date in Gippsland, Consequently
discussions of the geological aspects of the investigation; though

essential to an undcrstaﬁdlng of the subject, are kept to a mini-
mum o 2

Pages 8 to 10 contain the salient features of this
report in summarized form. Brief references to the mode of occurr-
ence of the bauxite and a table of ore reserves are there given.w'

The existence of bauxite in the nelghbourhood of
Boolarra and Thorpdale, County Buln Buln9 South Gippsland has
been known for some years and bauxite from Nahoo, Allot. 8 Ph.
Narracan South, has been used for -Wie.:icel purposes for over 20
years. Dlovon additional discoveries were made from time to tlme
up to Aprll 19&2, when an extensive prospecting programme was,
undertaken. - In the short time that has elapsed since then a
further twelve deposits have been discovered, making a total of

"twenty-four deposits in the adjoining barishes of Moe, Allambee

East, Narracan South, Mirboo and Budgeree in the county of Buln
Buln, Several of thouo deposits have been systematically .tested -
by Shmft ulnklng and bOflng. Th:Lq exvloration is still. in Progress.

| The Goologlcal Survoy of Victoria hﬂ” published

'rcports referring to bauxite in Glppuland. These are indicated

by the follow1ng refe;ences.

'1921. Whlteluﬂ, O0.A.L., and Watson, J. C. “Baux1to Clays at Narracan

South", Roc. Geol., Surv. Vlct0f1a, Vol 1V, pte 3, De277- 279

1936 Ferguson, W, H. "Bauxite neaf,Boola:ra,'Glppaland", Rece
Geol. Surv. Victoria, Vol. V, pt. 2, p.289-292,

1940, Burdgquath e "Kaolln & Bauxlte", Vic. Mine. & Geol,
Journol Vol. 2, No. 2, p.117.

2. LOCATION.

The bauvxite deposits described in this report occur

_ w1th1n an area of 150 square miles, the centre of which is 16 miles
~ south-west- from Yallourn and 74h miles east-southeast from

Melbourne, The area 1s well served by railways as it is tPQVOPde

| " by “two branch lines from the Gippsland Railway, one from Moe to
"Thorpdale, 91% miles by rail from Melbourne, and the other from

Morwell to erboo North, 109 miles by rail from Melbourne., .None
of the deOSlto is more than 6 miles by road from rail. (sece
Pld.te 1 ) .

3, TOPOGRAPHY.

- The area lies in the South Gippsland hills and is
part of an elevated and dissected platequ, the general level of
which is about 1,200 feet above seca 18Vb1

The principal dr ainage 1is that of the Morwell. and
Tarwin Rivers. The former flows north to join the Latrobo at.
Morwell and the latter enters Bass Strait through Anderson Inlet,
six miles east from Wonthaggi.

AY
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: ' The area was formcrly heav1ly tlmberod but the
better quallty land is now fairly closely settled aﬂd the. timber
cover of these areas has been almost completely destroyed. Much
of- the poorer country, the greater part of-which is underlain by
pout—basalt sand and grit is still covered Wwith scrub and some
timber remains on these areas. " As the bauxite occurs under these
post-basalt sands it is - fortunately within such areas that the
prospecting operations have been, and mining operations will be,
ca*rled'on. Hence the industry can develop with & minimum of dis-
turbance’ to the local rural cormunity. -

L, GEOLOGY.

Stratlgrﬂphy - The area has been geologlcally mapped by the Vic-..
torian Mines Department as part of its systematic survey of parlehe
_Sulphates Pty. Limited have also made extensive reconnaissances in
the area, the results of which they have freely made available., The
arca hes been visited several times by the authors and one of us
(H.B.0O.) supervised most of the drilling done by the Commonwealth, '

As a result of the foregoing and of recent prosvecting operations..~
which hove been carried on in the search for bauxite deposits, the
stratigraphical succession-in the area has been definitely established.
Some of this work has proceeded concurrently with Miss Crespin's _
review of the stratigrephy of Gippsland and as some of the formations
in the.area dealt with here.n are common to that described by Miss
Crespin, their geological age may be defined fairly precisely and
some long standing controversies regarding the age of the older
basalt and of the associated formations disvposed of., The strati-
graphical succession is as follows:

Maximum Thick-
ness in Feet.

Recent ' A Alluvium —_—— Clay sand & gravel.
Disconformity ; : .
Post Kalinman i | —— Sand ond gravel,
Disconformity ' ‘ :
Anglesean (Lower Yallourn formation 760 Lignite, Ligneous
Middle Miocene) : - 4 " Clay, Clay cnd
_Disconformity - . ‘ : . - sand.
Lower Miocene 9 ‘ . 3 Bauxite, coarse sand,
Disconformity - clay.
Lower Miocéne Older basalt 237" Basalt.
or ' . :
Oligocene ' Lo + Sands, clay, brown
" Unconformity o clay, .
Jurassic ‘ R Sandstone, mudstone

black coal.

The Jurassic rocks consist of alternating beds of

: odndotOnC and mudstone with, in nlaces, thin beds of coal. The
rocks are very felspathic wnd weather to a claysy soil. . At inter-"
mediate stages of weathering they bear a superficial resemblance to
decomposed basalt, Over most of the area, basalt lies unconformably
upon the Jurassic sediments but in some places considerable thick-
nesses of Tertiary sediments including gravel, clay and lignite
underlie the basalt (Stirling, J. “Report on the Brown Coal and
Lignites of Victoria" - Progress Report, Geological Survey of
Victoria - Page 73 - 1899).

. "The upper. surface of the basalt has been subjected
‘to erosion, and bauxite has been formed from volcanics which
accunulated in depressions in this surface., The. bauxite bodlec
.consequently possess an irregular plon, but a more or lCuS
symmetrical. lenticular cross section.
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The bouxite was eroded prior to the deposition of
the Yallourn formation which consists of sand and clay, or mix-
tures ‘of thc two, with, in places, lignite and ligneous clay.

. The focal point for age determination in this
sequence is, of course, the Anglesean age of the post-basaltic
lignites and ligneous clays, This is established both by working
outwards from the comparatively small area which has been prospected
for bouxitc and by the foraminiferal content of-the Yallourn
formation itself, Plate 2 which is based upon the geological
parish maps issued by the Victorian Mines Department, shows how the
beds assigned to this formation in the Mirboo area may be directly
correlated with the typc section, and table 4 of Miss Crespin's
bulletin shows its wider correlation in Gippsland.

The hnglescan is Lower Middle Miocene in cge.

Allowing for the foct that the time required for
the formation of 30 or more feet of bauxite is considerable and that
the bouxite was croded beforc the Yallourn formotion was loaid down
upon it, the most probable age for the bauxite is Lower Miocene and

- @8 the bauxite in turn rests upon an erosion surfoce cut out of the

older basalt this basalt is most probably of Oligocéne age. It
coennot be younger than Lower Miocene, '

As stated above, the older basalts are known to
be underlain in'places by sediments including lignites, but these
beds have not been studied so far in this investigation. It is
possible they contain foraminifera which would throw further light
on the geological age of the lower part of the Tertiary sequence
in this area. The condensed but comprechensive discussion by A.B.
mdwards (Roy.Soc.Victorin, Volume 51, part 1, pages 75 and 76, 1938)
of the age of thé older basolts indicatcs o convergence of several
lineg evidence which, with the modifications made necessary by
Miss Crespin's recent review, still apply.. The older view re-
expressed by C. A, Sussmilch as late as 1937 (Presidential Address .
Linnean Society, New South Wales, 1937), that these basalts cannot
be older than Lower Pliocene is clearly no longer tenable,’

STRUCTURE . We are not cbncorﬁed here with the pre-Tertiary structure,

but it mzy be noted that the Jurassic rocks were gently folded and
extensively block-faulted prior to a period of prolonged erosion
which resulted in the formation of the »encplain surface upon which
the Tertiary sediments rest.

Subsequent to the deposition of the Yollourn beds,
marked faulting again occurred, resulting in the formation of
troughs in which are preserved great thicknesses of Tertiary
sediments including lignite. ~The Latrobe River occupies one of
these troughs and a minor one extends from Morwell to Boolarra.

The dominant trend of these faults is north-northeast and this has
given rise to the rough pattern of parallel tongues of Tertiary .
rocks occupying a large part of South Gippsland as shown in Plate 2.

The significance of this faulting so far as the

"bauxite is concerned may readily be seen from Plate 3, which shows

how the faulting has divided the area into blocks, AS & result,
bauxite is found over a wide range of clevations - 500 feet above
sea level, 2 miles wecst of Boolarra; 1,000 feet at Budgeree and
1,200 feet ot Watkins, 3 miles north from Mirboo North.

Do METHODS USED IN PROSPECTING & PROVING DEPOSITS.

Nearly all the deposits have becn discovered by

_Messrs. Sulphates Pty. Limited, who have kept in close touch with

the Victorian Mines Department and ourselves, During this
collaboration therec has been frece discussion which has. resulted
in establishing o geological background upon which prospecting
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has gradually come to be deCd. (See iﬁtroddctipn to secfion 8
of this report). I '

GEOPHYSICAL PROSPECTING.

- on the Boolurrq and Naplor 8 dCDOoltS, some goonhy51cal survon
were made by L, A, Richardson, Geophysicist of this Branch, to
determine whether prospecting for and investigation of the bauxite
deposits could be aided by such surveys. The electrical resist~
ivity method was used and subsurface resistivity conditions were
determined at 67 points on the Boolarra Open—cut.areay 14 points
on Orgill's areo 2nd 3L points on Napier's area. A review of the
results in the light of the information provided by the recent
drilling operations and geological investigations reveals the
following features:-

1.+ The resistivity of the basaltic clay which forms a bedrock
for the known bauxite deposits is commonly of the order of 100-
500 ohm feet units. A higher resistivity has been noted in some
places.. :

2. The resistivity of the overburden nnd bouxite is variable
over a wide range, but is almost 1nvar1ﬂb1y higher than that of
the bﬁSQlth clay.

3 The depth to the basaltic clay mey be-determined'approximately
in most places where the resistivity of the overburden and bauxite
is appreciably greater than thot of -the basaltic clay. .

. Plate 34, shows resistivity curves illustrating
effects due to deepening bedrock, Electrode sevaration, in feet,
‘is plotted vertically and apparent resistivity, in ohm feet units,
is plotted horizontally. The brogressive deepening of the high
velues of resistivity on the curves from point to point going
easterly, can be regrrded as evidence of increasing bedrock depth
in that direction.

. In general, therefore, the resistivity method
provides o fairly ready mecans of determining eporoximately the
depth to bedrock and this may be used to facilitate prospecting
in areas selected by geological methods as fpvournble for the
occurrence of bauxite. :

Probably other geophysicol methods could also be
used to reduce the cost of prosooctlng when a search becomes
necessary for deposits which almost certainly exist but which
do not outcérop.

METHODS OF PROVING:

Three different methods of proving the deposits
hovo been adopted - (a) By Sulphetes Pty. Limited, (b) Victorian
Mines Department, (c) Department of Supply & Sthplng. Each of
these is briefly discussed, '

(2) Messrs. Sulphates Pty. Limited hove developed an effective
method of prospecting by hand-boring followed by shaft sinking at
selected points, - Holes are spaced at 100 feet intervals on =a
rectangular grid and an auger of 1% inches diamcter is used., The
method provides & quick and relatively cheap method of prospecting
where depths do not uxoeed about 30 feet. The holes are not
cased so that the bauxite is liable to some contamination from the
sides of the hole, but analyses .of auger somples provide a useful
"guide to the quality of the deposit, For purposes of accurate
sampling the hand-boring is followed by shaft-sinking where boring
has revealed o favourable thickness of bauxite.
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(b) The Victoricen Mines Department use a vower-operated
percussion drill which is also equipped with a hand-operated auger.
Power is supplied by a small vertical Kelly and Lewis engine
operating on fuel oil, The tools uscd consist of o drive pump
and short sinker bar operated by solid rods with sdrewed joints.
Drilling is effected by raising the rods about one or two feet by
power and then releasing the load with a clutch, thus permitting
the rods and pump to fall under their own weight. ¥hen necessary
the pump is replaced by an auger which is turned by-hand through
a wooden capstan head fitted to the topmost rod, A crew of a
foreman and two men operate the drill which is capablc of sinking
holes 5 inches in diameter. '

(¢) The Department of Supply & Shipping. The method used

is the same as thot used in testing alluvial (placer) deposits,
In this campaign the work was done by Victoria Gold Dredging N.L.,
for the Minerals Production Direcctorate of the Department of Supply
& Shipping. Two Ruston Bucyrus percussion rigs were used with a
string of tools consisting of a drive punp with detachoble clack-
valve, two sinker bars and swivel, The tool assembly weighed about
15 hundredwcight.. The most satisfactory length for the barrel of
. Grive pump was found to be 5 fecet as with a longer barrel the

- hydrostatic head caused loss of the samplc by splashing when the
clack was owened, ' '

. While drilling was in progress 5 inch casing in
5 feet lengths was kept close to the bottom of the hole until
"bauxite was encountered. At this stage the casing was driven a
few inches into the bauxite and the hole pumped clean of sand,
clay or loose material. Flushing with water and pumping woas
continued until the mud-pump returned only clean water to the
surface and the bottom of the hole was free from sand, ctc.

Boring was then continued with the drive-pump to
2 feet into the bauxite, the contents of the pump being collected
in a numbered drum, . The casing was-then driven to the bottom of
the hole and loose basuxite brolken from the sides of the bore by the
casing show was pumped out and added to the sample already collected.

The second and succeeding samples were then token
in & similer manner except that these samples were taken in lengths
of 5 feeto The reason for taking the first sample for the shallower
depth of 2 feet was to minimise the effect of dny cccidental con-
tamination of the bauxite with sand or clay.. As the drillers
became more proficient it was found that there was little or no
contamination of the first sample taking placee.

The semples werc recovered in various degre.s of
moistness from a thin sludge containing a few hard angulor lumps
of bauxite to an eartlymass surfficiently damp to cohere when'
nressed in the fingers. :

The samples were dried on iron trays over wood
fires being constantly stirred while drying to hasten drying
and avoid local over-heating. When dry,- -the somples were cooled,
crushed to I" with o Braun "Chipmunk" driven by a petrol engine

and divided on a Jones sampler.

Provided experienced and careful men are employed
all these methods give comparable results hence as (a) is by far
the cheapest, it is considered the most suitoble to use provided
the depth of drilling does not exceed 30 feet, and the bauxite is
not too hard. Probably a self-contained truck-mounted rotarny drill
would be the best all-round plant, but none of these was ovailable
when this campaign was in progress,. '

Experience shows that owing to the irregular shape
of the deposits, a 100 foot square specing is the widest which
will give satisfactory results. Geological supegrvision is also
advisable to avoid ‘wasteful drilling, The »progressive plotting
of o structural plan as drilling preceeded showing contcurs on
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the basalt surface and 1sopachous lines for the bauxite deposits
proved useful in locating further drilling sites to maximum
advantage and minimized drilling beyond the margins of the deposits,
It was found that reasonably accurate forecasts of the thickness and
depth of baux1te could be made for points 100 feet or so in advance
of the drlll.

6. _COMMIRCIAL GRADES OF BAUXITE.

"The specifications for commercial bauxite vary
according to the purposes for which the bauxite is to be used.
AS bauxite is used for a variety of purposes, the range of spec-
1flcat10ns is wide, Bauxite is used mainly as an ore of aluminium
and as raw material for the manufacture of aluminium chemicals,
aluminium abrasives, and high-alumina cement., Small quantities
have also been used for the manufacture of refractories and in
processes for the nurification of petroleum products."- (U, S.
Bureau of Mines, Bull., 312, De16) o '

In Australia small quantities of bauxite are being
used for chemical manufacture, High iron bauxite is being used by
the Broken Hill Pty. Co. in place of fluorite in the open, hearth
furnace charge. Relatively large tonnages of pluOlltlc bauxite
~are also used for surfacing roads and ‘paths. :

The follow1ng notes refer to an..lyses of baux1te.
for use in the manufacture of aluminium,

In 1941 (Mining & Metallurgy Vol. 22, No, h199
Deb531, 1941) the following classification of UNITED STATES ores
was out forwaords -

AlgOs 8102

Metallurgical or "A" grade 55% or more » 8% or less,

"B" grade . _ 50%~55%. . 9%-15%.

e grade . 4B%-50%. ' 157 30%.

"D grade . . 30%-L5%. ' 30%-L5% £10, plus

At that time also the follow1ng comment was mades -
"Some authorities believe that with modern Bayer process equipment,
bauxite containing down to L8 percent alumina and 9 percent silica
can be utilised. By beneficiation 1t is hoped to reduce the silica
content of ore averaging 13 to 14 percent silica to 9 percent".

The most recent American informetion on grades of
ore accented as suitable for treatment by the Bayer process is
given in Mining & Metallurgy, August, 1943, »n.356-361 (two
articles). "The ore for the Bayer process has until recently
carried only as high as 7 percent silica, but slightly higher
silica content is now being tolerated." It is.further stated in
the articles quoted that ore containing 15% or less of silica is
now classed as '"Metallurgical grade."

In the U,S.S.R. (Mlnerqls Yearbook, 1937, DPo
684-682; . 1938, 595) ores worked in the Urals have the follow1ng
comp031t10n -

a) Kamensk 36 40% . 35.0% 5.3%
b) Vagran 50.0% 26.0% ' 3¢ 7%

The Kamensk plent uscs the Bayer process and the
electric current used at'the plant is steam generated.

. Deposits worked in HUNGARY (Mineral Trade Notes,
U.S. Bureau of Mines, Vol. 13, No, 3, Sept. 1941) in the last few
years heve the following composition:-
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A1505 . Fop0y . 810, | Ti0p Hp0

50%-63%  15%-30%. o%-lg% . 2.5%-L%  16%-20%

' These deposits have 15 to 65 feet of overburden,

The bauxites of Guiana and the Netherlands East
Indies are usually referred to os high grade. According to
. Minerals Yearbook, 1937, pp.680-681, the Binteng (N.E.I.) and
Surinam (Dutch-Guiana) bauxités have the following composition:-

i1505. - 810, - Feg0z Ti0y
Bintang 53% E ' 245% 13,5% ~1.2%
Surinam 59% , 2.0% 6.0% -

‘The deposits at Bintang are 12 feet thick and at.
Surinam 10 to 18 feet thick, It is not known for certain whether
the foregoing analyses relate to,crude ore, since it is believed
that all ores from thesc countrics are at least washed before
shipment . They do, however, give somc idea of the requircements
expected in a high-grade orc, . _

, It will be seen that bauxites with a great
range in chemical composition are being used for the manufacture
of aluminium and that the most objectionable single impurity is
silica, The American classification relates to the special
conditions existing in the United States, namely, a shortage: of
-low silico bauxite, and cannot be applied rigidly to Australian.
deposits from which millions of tons could be won contalning less
than 8 porcent silica. )

Points to be noted in the American grading given
above are the low alumina-silica ratio permitted even in group 4,
namely 7:1 and the belief expressed by some cuthorities that o
retio as low 28 5.3 ¢+ 1 would not m»reclude the treatment of bauxite
by the Bayer process with alumina -as low os L8%.

It is concluded that ore contalning approximately
50 per cent clumina and 7 per cent silica may safely be regarded
as satisfactory for the manufacture of metallic aluminium. A
normal bauxite (gibbsite type) of the above composition would
contain not less than 26 per -cent moisture leaving not more than
17 per cent as ferric oxide (FepOz) plus titanium dioxide (Ti05) .

The limits token for the calculation of reserves
in the Gippsland deposits are bosed on this conclusion,

Zo_ METHODS OF ANALYSIS.

The determination of alumina for the commercial
veluation of bauxite is somewhat empirical and consequently it
is necessary for a standerdised procedure to be followed closely
if uniform results are to be obtained in different lcboratories,

There are two methods of evaludtion in use:-

1)  available alumina,., (Totel Alumina).
2) Free alumina. ' :

Availoble Aslumina (Total Alumina)

This is an acid extraction method and, with some
modifications by different analysts, appears to be the one most
cormonly used. The method is quicker than the alkaline digestion
method and is used in essentially similar form by both B.H.P. and
S.P.L. The procedure used by the latter company is set out below.



Procedure.

The sample is ground to po .55 60 mesh, dried at
105°C for 1 hour and cooled in o d081ccator, Weigh 5 groms of
the dried sample into a crucible and heat at about 600°C for
1 hour. Cool in desiddator and w01gh. lelOPeDcG in weight is
loss on 1gnitlon. B ~

To o wclghcd portlon Af dry sample (Noto- probably
that Wwhich has elrcady been ignited) add 20- o5 ml, of sulphuric
acld of 8,Ge1,60 in o suitable vessel (Note: probably casserole)
and dlgest for some time. Evaporate until white fumes of Soxz are
evolved, Cool, take up in water-and again eveporate. to fumes.,
Again take up in water, filter, and woesh residue with hot water.,

. If the residue is white, dry, ignite and wcigh as $100. If grey

. or coloured fuse the residue with NaHSOp, cool, dissolve, melt in
water, filter and wash, Add filtrate and N&Shlnrs to first filtrate
obtained from ccid extraction and dry, ignite and Wblgh residue as
8102.

Make flltrcto up, to some convenient volume, say 500
ml,, measure off a nortlon of this and divide into three aliquot
portions:’

(a) 50 ml. (=5 grﬂm). Precipitate with ammonia, filter,
wash, ignltc and weigh oS 41,03 - Fep05 - Ti0p.

(b) 50 ml. Determine iron volumetrically and calculate to
F6203.

(e) 10 ml. or more (depending on T102 content). Estimate
T102 colourlnetrically.

% Availeble Alumina = % (2) - (% (b) = (c) )

Free iAlumina,

This 4is an alkaline extraction method, It is
considered that the term "frcee alumina! is nisleading end results
by this method of extraction should be as "alumina cxtracted by
Hot: 10m caustic soda solutlon" : : .

‘Procedure,
The method used in the kiines Section of the
Victorian State Laboratories is:-

Yleigh 2 grams of finely ground sample and transfer
to 300 ml, conical flask. idd 100 ml, of 10% NaOH solution and
boil gently for 3 hours on a hot plate, keeping the flask covered
with a small funnel or crucible to 2ct as o reflux condenser,

Transfer contents of flask to a 200 ml. measuring
flask, cool and dilute to the merk. hix well and allow to settle.

Pipette off 50 or 100 ml. of solution, according
to the grede, run into porcelain eveporating dish, acidify with
HC1 and evaporate to dryness over a water bath, Take up residue
with hot dilute HC1, filter and wash with water, '

Precipitote alumina with NH;, OH, boil, filter and
wash, precipitate twice with hot water. Transfer filter to
originel beaker and add 50 ml. of hot water. Stir well to pulp
Filter poper and add 10 ml, HNO3 and 5 ml. HC1. Warm until
precipitate dissolves.  Add MH],0H to reprecipitate qlumlng, boil,
filter and wash precipitate until free from chlorides Dry, 1gn1te
and-weilgh as 415073,
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topopraphia lovelsi

6¢ Most of the bauxite devogits cesur in uhimproved aroas and
ggh thus be doVeloped with & wiinintuni of disturbanee 6 the
Logal rurel éormunitys.

Now that the Hérisen ond ty?10”1 moae of Ge6UYrenIGe of
the baux1ﬁe hes Beon @sthl,shed e gareful wateh should be lept for
it 1w tuture goologioal ekplon: tlnn 67 borlng sampaleliss Cuteings
of bauxite obfained from bores sre not particularly distinetive and
may easily be wrongly identified by inexXporieneed versons,s - The fesd
that all the kiown deposits oGour on the older basalt mty mean that
the voleanic eentres remained much the same throughout 0ligosiiiceeie
time, but it 18 pogsible that bauxite was forued beyond the ares
sceupied by the older basalt and way be founid in bores whish penetrate -
the Yallourn formation.

Sumnary of Hesopy s; Twewty~four individial depdsits of bguxlte At
Hnow known“%o oceuY in the Boslarra=Mirbe North ”r@ﬁdf 0f these, élgﬁt
hove boen tested by boring and shaft sinking (Greéupy 1) , vt Litvie is
Ritowy ooncernlng the extent of the remainder (Group 2),

The teble hereunder sumkisriscs the data aveilable
CONCEYNLING roesorves end ohemiead composition of the f@regozng G6Hos =
itgs In this table the deposits are arrenged in alphabetieal Or&af
in the twe groups monticned in the vreceding par&graphsia

1;.@15@3: 510y Te20% 105

' - ST = _ % % %
Groenwo@ﬁ's Buﬁgeree k9, L0G - 5040 7i5 848 6 6
Napier's No«t, Mirboo 182,850 52¢4 545 74&  563

| | o 245,000 5040 6.0 4640 255
Napier's N@v?,EAiiaMbee ' 14,000 508 1040 746 L8
) s ' : . . o ‘e oy . . ) ne'
Orglll’sy Nar“aa B South 534600 5245 540 645 K5
Payne\s, Lllambos Hast 64,600 52,75 8.0% .5' 6ot
' end 50,0600 < & , &
Sulp\hﬂﬁes Pty. Ltds - 5% 000 5%.0 540 45 LG
' Nearracan South : L y L
Watknns, sllombes Bast 255 @©@ymmw_,§116 10,4 -~ Sy 543
Fotal = ‘ T

(X Data 1ncmnoleu@) o
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~ GROUP_2. h
OTHER DEPOSITS . POSSIBLE RESERVES = GRADE
Name of Deposit qnd ' : :
Parish in Which . : A1,0, S10, TFe,0; TiO
Situated ' % 3 % 2 % 5 2
Bond's, Budgeree  Unknown,probably small, - - - -
Crutchfield's, .irboo. " ~ n SR - - - -
De Hay's, Mirboo. " " "o - - - -
Foy's, Mirboo 100,000 or more ‘ 56 Lo Le8 - =
Fox's, Mirboo, ~ Unknown o - - -, -
Harrison's, Allambee Unknown T e - - e -
East '
King's Allambee East Unknown S - - -
(North & South deposits) :
Lovell's, Mirboo. Unknown - _ - - - -
Martin's, Mirboo Very small. ) - - - -
Nahoo, Narracan South 50, 000 - 52 15 3.5 L.O
Polley's, Allambeé East Unknown ' - - - - -
Rodda's, Moe ' small ' - - - -
Roy's Budgerce Unknown probably small - = = - =
. Sargent's, Mirboo Unknown - - - = -
Smith's Mill ? 20,000 '
Tierney's, Mirboo ' Unknown - - - -

Wanke's, Allambee East. 6,000

Descrlptlon of Individual Dep081ts,

NAPIER S NO, 1 LEASE. -

Location: The lease embraces parts of Allotments 120B, 120C and
120E, Parish of Mirboo and is about 1% miles north-northeast from the
township of Mirboo North, which is the terminus of a branch railway
from Morwell. The main road from Trafalgar to Mirboo North traverses
the lease from north to South,

ToQograuhy. The area is hilly and the inmediate vicinity of the
lease 1s-drained by the Little Morwell River which occupies a deep
gully within the western lease boundary and parallel to the road
mentioned =bove, A bauxite outcrop near the centre of the lease lies
at about 6OO feet above sea level and about 60 feet above the level of
the river. - Deti:ils of the surface relief are shown in Plate 4 by
contours at a vertical interval of 10 feet.

The bauxite deposit has been divided into two sections
by o gully near the centre of the lease, This gully has cut a gap
nearly 500 feet wide through the bauxite and about 10 feet into the
basalt, It is now partially filled with clay.

Workings. Two quarries have been opened on bauxite outcrops
adjoining the road on the eastern side and o number of prospecting
shafts had been sunk at various points on the lease prior to the
start of the drilling campaign, the results of Wthh forms the
subject of this report.

With the exception of two shafts mentioned below, all
operations have been confined to thet part of the 1ease which lies to
the ecast of the road and river. .
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Geology. The area has been mapped by the Geologlcal Survey. of

Vietoria as occupied by Post Volcanic (Lower Middle Miocene ?) sedi-
ments with some older basalt exposed in the river channel. Since

this survey was carried out new road works have revealed a greater
area of basalt mapked by a soil cover only a few inches thick.
Boulders of comparatively fresh basalt embedded in basaltic clay are
visible in the road cuttings both north and south of the southern
quarry and near the northern quarry,

. Baux1te outcrops about 10 feet north from the southern
quarry and 20 feet east from the edge of the road and can be traced
for about 150. feet to where it is obscured by soil. :

At a point 800 feet west from the northern quarry ahnhd

‘the opposite side of the river valley, ferruginous bauxite outcrops
on the slopes at an elevation of about 55 feet above the river:
Shallow- pits have indicated the extension of the bauxite as a thin bed .
~to 160 feet southwest from the outerop, but shafts at 200 feet and
300 feet respectively west-southwest are stated to have entered de-
composed basalt at a depth of 20 feet without encountering any baux-
ite. : '

Sections across the deposit are given in Plates 5 and 6.
Pollowing are detailed logs of a few representative bores.

Borc No.9. . Bore_No,19
Depth  Feet ' : ' S Depth  Feet
From . To . ' Fron. To
0 2 Boil ' 0 3 Soil
2 6 Clay : : o 3 - 8 White clay
6 28 Sand ' : 8 24 Lignitic clay
28 29 Clay : 24 30 : Lignite and clay
29 31 Sand - ' 30 46 Lignite
31 85 Clay 46 47 Grey clay
- 35 . 59 -Bauxite ' 47 49 Lignite
59 — Decomposged o . .49 68  Bauxite
R basalt. . o - . - 68 - Decomposed basalt.
Bore No.48 ' ‘ . Bore_No.66 '
0 1 Soil _ ‘ 0 2 Soil
1 129 sand a : 2 7 Grcv and mottled.
19 5. Grey ' clay
25 28 -Yellow sandy clay 7 30 . Brown, yellow and
28 34 Yellow sand grey sand.
L 45 Grey sandy clay 30 33 -Grey clay
45 60 Grey sand 38 38 Lignite
60 78 Brown clay and 38 45 White sand
lignite., , ’ 45 51 Baivxite

78 90 Grey sand 51 - - - Decomposed basalt.
20 956 Yellow sand : : '
95 101 Lignite

101 - Decomposed oaoalt : .
Bore No,93 . _ ' Bore lNo.88
0 4 Yellow sand : 0 2 Soil
4 8 Mottled clay g 2 12  Sand
8 38 Sand 12 19 Grey clay
38 42 Sandy clay . : 19- 41 Grey sand
42 - 385 Sand 41 49 White sand
65 66 Clay with bauxite « 49 52 Grey clay
66 - Docompo ed basalt _ 52 61 - Lignitic clay

61 68 Alternating bands
of sand & clay

68 77 Fine grey sand
with clay

Val4 83 Coarse grey sand

83 95 Lignitic clay -

95 98 Clay with traces
bauxite

o8 100 Bauxite

100 108 soarse cuartz sand
& fragments of

108 - pBEWELEScq pasalt.
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- -The sectiqns and bore loas show that, WhllC the
bauxite generally rests dlrcctly upon -basalt, thero are places where
an appreciable thickness of_uedlmentu, goncrally ‘coarse sand may be
interposed. U '

" The ‘basalt which formu the bedrock of the bauxite
deposits is decomposed to a smooth clay which retains the original
basaltic texture presenting a finely mottled appoarancc and
contalns small specks (0.2 mm.) of ilmenite.

rIn~colour the basaltic clay 1s generally»bluish but
may be yellow, red, brown or nearly white. ' .

The bauxite also possesses a wide.raﬁge of colours
but is commonly buff, pink, brown, red or, particularly if recover-
ed from below the lcvol of the wq%er table, grey or bluish-grey.
The grey bauxite is of poorer quality than the reddish or lighter
shades and has a higher iron content due largely to the presence of

siderite and pyrite (mqroa ite ?). However, the colour cannot be
" regarded as a reliable guide to the cuality except for very limited

areas. Some .very pale pink bauxite has a high silica content.

The appearance of the bauxite in the hand specimen
varies falrly widely. Much of- it ig earthy and apparently devoid
of any characteristic texture while somec is hard and granular, The
higher grade material mey be dlstlnﬁuluhed by its low deneity,
finely cellular texture, and the presence’ of minute crystals of L
gibbsite which glitter in strong light. ‘The grey varieties have a
superficial resemblance to decomposeG basalt; but are harsh to. the
utouch 1n contrﬂut to tho smooth soapy feel of the basaltic claJ.

Analyueu of the bauxite uhow the compoultlon of the

alumlnouu constituent to be that of the mineral gibbsite -
A1503z. 3Ho0, the presence of which has also -been -demonstrated by Dr.
¥F. L. Stll%well (Mincragraphic Rcport. No.290,"Bauxite and Clay from
Mirboo North", ‘August, 1943), = The’ tltﬁnlun content variés between
3,0 and 7.5 per cent. TiOg with two exceptlondl sainples eontulnlng 9
and . 16 per.cente TiOg rcéspectively.' . Bauxite which contdins 50 per
cent. or more of AlgOz generally contains less than. 7 pcr cent.. Ti0g.
In all the analyses of bore samples that have. been made, the iron
‘contént has been expressed as Feg0z, but at leéast some of the iron
-”prcsont is in.the ferrous state. The iron content (expresuod as
:FegOs) of bauxite containing more than 50 pcr cent. Alg03 varies be-
- tween 11.5 -and 1.4 per cent., and averages 7.4 per cent, . For

- bauxite of similar grade, thc average titanium content 1° 5.3 per
cent, The table shows some typical analyses on a mois ture-frec
basisge ‘

A. High-Grade - __Included in Reserves.

Bore No. Thickness 810g Ign.Loss — Alg0p Fe20s3 Ti02
’ - Feet % % % . % %
4 9 8.0 27.9 50. 5 6.7 6.9
12 - C 13 D7 28¢5 . 53,5 5.8 6.0
38 100 7.6 28.2 53,4 4.0 6.8
4.3 21 2.4 274 53,2 12,5 4,5
65 . 7 5.2 28.9 53,7 7 4,5
T 24 4.9 2849 52.0 .89 "5ed
81 7 77 29.6 54,3 3.5 4.9
o2 - 7 44 279 5345 - 7;7; 6.5
94 11 4.8 .56 4.9
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' B. Low=Cradé = - Not Ihclddéé“iﬁﬂRéééfvos;

.é;"

Bore No. 'Thickness 8i0g "~ Ign.Loss A120% - . FegOg
Feet % % . % . % 9% .
11 . 20 477 '28.0 40.9 . . 207 5.7
- 16 15 10,3 - ° 26,6 43,3 : 15,7_ 601
. _7 33 - 7ed 7.2 = 36,3 22 5 6e 9
34 ‘ 34 S - ' .
Top 2 feet -  13.5° 3445 40.4 5 1 "6e5
Bottom 6 feet- 26.5 19,1 . k2.7 2845 “Be 2"
50 9 5 . 10.0 2505 . 4:0.5 . 2106 4.6
76 23 7.3 27T 33,0 28.0 4.0
85 2 10. 8 25,8 20,9 156.5 tTeH
89 . ... & - 29,0 21.3 . 38.5 T 6.5
' Tho Paut-Vo1cwnlc sediments ovcrlylno thc bauxite .
congist of sand, clay send liernite and ligneous clay. = Towards the
southeastern Dnrt of the qouthcrn secetion of the depoglt the lignite
attaing a thickness of 4<% feet. ~.liuch of. the lienite lies directly

upon ‘the bauxite occupying concavities in its surface, and is practic-
ally restricted to the area occupied by bauxite. Tho surface soil is
black in colour and contains much coarsce angular white quartz sand.
This forms a sharp contrast with the chocolate 'soil Tormed by weatirr
ing of. the basalt and providcs a. useful guide for prospecting oper-
atlono." The soil is poor in quallty and is of 1Ltth use for agric-
ulture or grazing.

» iMuch of the sand, particularly that near the surfacc,
is clean, coarse and angular. It ie much used locally for surfacing
roads and Tor building purposes, The claye vary widely in colour;
some appear to be suitable for industrial application. The aren-
aceous clays contaln varying proportJon of fine yollow sand.

STRUCTURE. The basalt surface is undulﬁtlnn with a gentle dip to- the.
southeast. The shape of this surface ig shown by structure:

contours in Plate 7.  The baux1tc tends to lie in troughs in- the
basalt and it ig apparent that it has been laid down on an erosion
-surface. ’ :

Broadly the upper surfacc of the bauxite does not
display the irregular charactcer of that of.the basalt, but where
exposed in the quarries the surface bears pot-holes qnd narrow gutiers
in clear evidence that i1t has been exposed to ecrosion.

From the western edpo of the deposit the superior
uurface of the bauxite dips to the east and southeast at from 7 to 10
degress, The central and easgtern portions lie nearly horizontal,but
from some places on tho eastern margin the dip is nently towards tho
centre. These featu are shown in the sections in Plates 5 and 6

The nquod Gifferences in level of tho bauxite pene-
trated by bores near the western margin of the deposit gave risc to the
supgestidn that several faults with a northerly trend and downthrow to

he east had displaced the bauxite. Alternatively it was thought
that the differencee in level mipght be accounted for by slumping of
"the bauxite towards the centre of the basin and by erosion of the
surface. Two hand-bores were sunk between Bores 31 and 32 and  they
revealed a regularly dipping upper surface of the bauxite, thus
demonstrating the absence of faulting, It is also noteworthy that no
faulting has been disclosed in the quarries on this lease.

There is some cvidence of stratification showing in the
northern quarry, where horizontal bands of greyish, intercalated with
the brown, bauxite which forms the quarry face are discernible.

RESERVES. The following table, shows .that reserves of high-grade
bauxite proved by drilling amount to 182,850 tona. Of this total,
37,9560 tons lie in the northern body and 111 ,900 tons in the cenural
anc southern body. : _
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orth Body.
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s

Thc average conpositidn,of this bauxite, -»n a dry basia,

idé~ o : : Ce . . : .
ALo0s 510, = Poy05  Ti0, IpnEtion Loss
: 2 s YO 2 . & U R ,'
% © oo % u_ N' g %

52,1 5.5' . Ted . By 28,5

b doh 11nﬂt1ﬁn of the oOCtlﬁﬂ“'ln quuo" 5-ant 6 ané of -

the analysces given in the tablc on nacc 13-shown that the bauxitec falls

into two groups; onc with the A1 Og‘qxcocdiny 50 per cent. and the

other with A1 05 below 42 per cen . Very fcw samples with an inter-
meciate ﬂluAina content were fouao . Por this. rcason very ninor
amounts of bauxite containihg’ 1c s thon 50 per cent. alumina have been
included in  the calculated reserves In these circuuctanceg, althougn

the aim wvaf to dcmonctrate tac tonngro of bauxite containine not less
than 50 per ‘eent. alumina, the virtual absence of bauxitc of a
compnrzition ‘between 50 and 42 per cent, alwaina raiscd the avera

fipure to 5351, ' '

[gh]

.

It would be possible in the course of quar*71nn oper
ations to utrlp about 32,000 tonz of lower grade bauxite, mainly frum
below the hipgnh grade “uterl 1l without rcimoval of additi-nal over-
burden The inclusion of this guantity of low rradc bauxite would
incrcase the total tonnage to about 215,000 and low the averare
conposition to:=

41905 Si0g FegOg "T10g

7% 5% n %
50 .6 10 6

+n caleulating: thc tonnages plven in the table some
quantities of ore contalnlnﬁ in excess of 50 per cent.'alu&lna have
been disresarded on aceount Of thickness of overburaen or. Isolation
from the main hodies, A small tonnage of bauxite easily available
under thin overburden and situated near the southern quarry iaas also
been omitted owing to its hiph silica content.:- e o

L .Gensity of. P.E, eguivalent to 16 cubic Ffeet to the:
1on ton has boen allowed in converting the volume of bauxite in situ
ionn tons} - For. couputing the tOnnace of overburden the Tactor
that has been used is 15 cubic feet to the ton or 1.8 tons per . CUblC

yard,

It ohoulo be poinved out that the ovorburdcn“fi~nres
refer to the volume standing vertically above the proved ‘reserves : of
bauxite and no allowanee has been nade for batter. - " here cuarrying
has been, or is being, carried out it haos been found that a face cut
in the ove°bu“den may be_left gtanding nearly vertical £o6r very longp
periods. : o -

CFAPTER'S 170, 1.

c—— esmpemsn

LINE BAUXITE . QUVYIBURDEN - - RATIO

'''''' Tons _ Gomposition Ions  Overburden
(2220 1b.):1505 % $i0g % Cusyd. (2240 1b.) - Bauxite .
1300N - 9,500  51.5x - 5.0x 19,100 34,300 . 3,61
12008 16,050 . 53.6 2.9 28,800 51,900 b 512
1100N 10,100 ~ “BBsd- ... 7.4 . - 25,700 46,300 © 5.29
1000 1,700 57.0 7.9 75,800 - ~10,400.. . 6,00
Total: 87,950 58,2 4.8 79,400 142,900 - 8.7




",

- 15 &
NADITRS WO§ 1:

Southern Body.

LB BLUXITZ ¢ OVERBURDER  RATIO

. Tons Conposition - ’ Tons Qverburden
(2240 1b.) AlgOz% 8102 % Cu,Yd. (2240 1b. ) Bauxite
37,950  53.2, 4.3 79,400 *u,goo 577
15,000 52.0, 4,9 12,390 22,300 1.5
8;500  55.7. 440 5,560 28,000 - 543
3,750 56,2 6.8 26,800 - 48,300  12i9
5380 BEiB. 7.7 19160 34,500 101
22750 528, 459 92/ "800 167,000 705
127450  51.9 5,3 5760 15,800 13
95,000  51.7, 8id 437600 78,600 3i1
7,600 50.0 7.8 3,670 6y 600 178
6,060 538 4.2 11,200 20,200 55
8,900 50.7 7.0 17.200 31,000 344
32,030 52,1 6.0 66 900 56,200 2el
3,480  50.5 8.0 560 8 200 2y
182,850 52,1 5.5 5%2,900 669, 600 3466

Z Tetimated.. , ,

4 Less than 1,000 tons under shallow overburden and containing
51.7 per cents 4lg0z, 13.7 per cent. 5i0p, Dxcluded. from
reserves on account of hiph silica. ' k

GQETT“OOD'S LEASTY

This lease with an area of a)proximately 8 acres is the
woctem‘ost of the proup of three leages held in the Parish of Budreree
and is situated in Allotwment 16B, 5 miles by road southeast from the

small township of Boolarra, Boolaﬂra lies in the valley of the
thtlo Morwell River just above its junction with the Morwall Rivenr and|
is an intermediate point on the rallway between Mirboo North and
Horwell.

ggpggpﬂbhl The sustalt of the ridre in the vicinity of the leasc
nas an elevation (bv aneroid) of ¢80 feet above sea level and rises
glirhtly to the east, The southern flank falls stceply 1o vﬂrﬂtan
Creels which flows west to joln the Morwell Rliver, On the north the
hill is drained by Bolbrook (or Sassafrasg) Creek which flowg mnorth into
the Parish of Yinnar and joins the uLiorwell 2 milles below Bnolarra

: andslips are a common feature on the souta sice of qh@
ricre, :

“orkines. Advantare hag becen taien OF thc hrartial removal of over-
burden by a landslip to open-a Juarry near che centre of the lease.

The quarry now has an area of about 1/5 h acre aud soue EY0 twns off
bauxite have been »roduced fron L.

Ffeolory. Dark prer sandy soil thinly covers the surrace, but
xposures in the guarry and in roaG cuttings cact frou the leas
1nalcate the usual secueace which has been de.onstratel elsewnere,

Basalt, decomposed to mottled clay: with a ferrugsinous
cappihg, forms the beorock. Bauxite overlies tie basgalt under a cover
of sand and sandy clay. At the face of the quarry the thickness of
the overburden is between 25 and 30 feet consisting of 6 feet of yellow
sand overlyin~ the bauxite and the remainder sandy clay,

In the cuarry where the contact. between bagalt and
bauxite can be seen plainly, the bauxite rests directly ubpon cloay still
retainine the oripinal basaltiec texture,. but the lors of bores sunic to
the northeast of the guerr:; snow severﬂl feet of clay between bauxite
and deco.nosed basalt.  This, ho.ever, is belleved to represent
co.pletely decomposed basalt in whieh, - here the clay ig hifhlv colour-
ed, the texture is .asked by iron strin, but in some cases it mey be
low-srade bauxite.




-in the quarry, but in one bore, No. 10, ligneous clay was recognised.
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" No. traces of lignlte or ligneous material are revealed

"The log of this bore and one other follow'-

- [T

K

" Bore No..6 S Bore Nog .10

O 0. = 2 ;Gray sand ' . ‘ "~ 0 -1 Loam .

2,477 Yellow clay ' .~ - 1 =13 Yellow and grey clay
. 41~19; Sandy‘olay” o 13 =14 Gravelly clay
©19:222¢ Yellow .sand;. © 14 =47 Sandy dlay with thln

L2272k 'Sandy'clay.. Lo o bands of sand
b2l =397 sand.: ) L7 =61 Sanad

.39 =41 Grey clay - - L 62 -69 Sandy clay
L1’ ~56.. Bauxite . S 69 <71 Yellow clay
56:~69 Red. & grey )" . - 71 =73 Ligneous clay

... clay: Basaitg L 73 -80 Yellow and grey

69 =70"" Decomposed ) h 3 . clay . - . )Basalt

' basalt:¥ R : : -80 —81 Decomp0beibaoalu

The. Ore-Body., The outllne of the body, as far as 1t has been

- proved at® present-is shown..in ‘the accompanying plan, which indicates

that in general. the body is-oval in plan with its longer axis trending
northeastu It” is roughly symmetrical, the greatest thlckness being

. developod*centrally (uee Plates 8 and 9)o

A narrow tongue protrudlng to the south has been proved by
¢ésteans which have picked up the western margin, and boring results
ind¥cate that a similar tongue under. heavy overburden extends north-

easterly beyond the lease boundarles.

Reserves.' The attached tdble shows that: proved reserves total
49;5.5 Tons containing 50.0 per cent, alumina on a moisture-~free

’*bablsﬂ Information regarding the quality is not as complete as uhat

used for deterninations of the ‘grade. at Napier's No. 1 and Payne's

leases as only one analysis. is available for bauxite in the quarry
face, and none for the costeans, or the shaft between Nos, 1 and 2
Bores. - The figures given for the average alumina and silica content

for the whole tonnage are derived from analyses .of fifteen samples
from Bores 1 to. 6 and 17, and the analysis of bauxite from a shrfat

sunk on the site of the orecont quarryo

GRVJNWOOD Sj BUDGEREE

PR st e ey o cn e

e A BAUXfTi" — T GVERBURDEN RATIO

- From quarry

et 5 st A

Tons . 54~"' Com 031t10n - Tons Overburden
322HO 1b. ) -AT203% §105% .. Cu.Yd. (2240 1b,) Bauxiie

'through bores 19,000, . L49.5 9.6 51,000 91,800 1,83
. 59 ,-L to 3- ’ : . ’

From quarry - s : ' - . -
through Bore 20,000 = - 50,0 5,6 71,000 127,800 639
1, shaft to , : ‘ |
Bore- 2, .. - o L - o

"Bere 17.°. . . 6,200 | 50,9 5.7 28,300  50;900 8. 21
cbsteans“i{i'“'uyzoo: AR 5,000 . 9,000 2,1U

~ 49,400 ... . 50.0. 7.3 155,300 279,500 5.66

‘'THE PINES LFASE. Lease Appln..6991, Parish of Allambee East,

Wdtkln Ndpler s No. 2 Deposits.

. This lease comprlses a narrow strip extending to the north-
st from inside the northern boundary of Allotment 1254, It

. croesee Allotments 97A, a corner of 984, and 97, and terminates in

‘Allotment 96, 1% miles north from Payne's lease in Allotment 99,



. geological map of the Parish of Allambece:East by 0,A,L, Whitelaw of

conducted by Mess rsa Sulphates Pty. Ltde

cal’ Map shows an .exposure -of pre=Volcanic Tertiary sediments ovcr a’
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. The lease is approximately 1 mile long by 20 -chains wide
and crosses several different farm holdingss . Portions of the lease
are known by the names of the holders of the land embraced, as, for
example, bodies of bauxite 1n thc centre. and north eastern end of the
property arc known as Napiecr's No. 2 dep081t and Watkin's deposit
respectlvolyo

Topographys The lease lies mainly on thc north western elope of
the Lydiard Range, which is part of the divide between the draeinage
systems of the Morwell and Tarwin Riverss The elevation is: about 800
feet above sea level near the -foot of the range at Parkins' and: about
1200 feet above sea level at Watkin's.

The south western portion of the- lease at. Parkins® ‘includes
the head of a-major creek which flows west to the western branch of
the Tarwin River.

Gecologye. The: followlng motes are besed chiefly on an unpubllshad

the Geological Survey of Vlctorla and the results of hand-borlng

Practlcally the whole area of thc lease is cov“red with
timber and dense bracken and undergrowth, but . .the: castern and southern
portions of the lease border on CululVﬂtGd ground consisting largely
of ‘basaltic’soil, with, in pldCGS, decompouod basalt at a shallow ~
depth below the surfaceo . A

o At the north western end of the lee qe, basalt and bauxite
110 beneath a _cover of sand and clwy ranging from 3 fcet to 35 feet
thlck over the area of 10 acres that has been tested by borlng..,ﬁ

At about 20 chains southwest of the arca bored the geologl—r'

width of 410 chalno in a small saddle.

 Further southwest basalt is shown on_the map. In 'this
area "and & mile southwest from Watkin' J, a small triangular aréa -of
2% acres has been bored revealing. from.% to.30 feet of sand and clay
overlying bauxite and basalt, This deuoult is known as Napier'e No.2.

‘ The south weetern extension. of the 1ease 1n Allotment 125A
is occupied by basalt in the creek channels and basaltic soil'on the
lower slopes, Boulders of bauxite lie =t the base-of a low: hill '
between two creeko, and the hill is capped with coarse’ sandy soil
typlcal of the post-~Volcanic Tertlary sedimonts. <

The Ore—Bodles,

1, - Watkin' so Exploraulon of the bauxite dep081t at the northery
end of the lease is not yet complete, but sufficient boring has' now
been carried out to indicate the outlines of the body with fair
accUracy and to prove the existence of 235,000 tons of bauxite under
400,000 tons of overburden. The deposit is shown in plan in Plate
10(a) but this plan will require some minor ‘modification when the
position of the bores in the eastern half of the. body ‘have been
surveyed,

Sumullng of two shafts shown on Plate 10(a) gave the - -
follow1ng results:-

Shaft  Thickness - 8102 Ignitlon .A1203 Fe243 . Ti0p

Feet =~ - % B LOSD']Q_ a % p
4 15T 9,7 2852 v 51e "1'5..5 5.0
2 . .. 16 - 10.4 28 3 - 51.9 560 5.5

NAPIER'S NO° 26" Hand~bor1ng on this deposit has dluClO°Cd the prgc— -
ence of a small body of bauxité undcr shallow overburden, A total of
24 bores was sunk in an area of - acres and only six bores entered
bauxite, The deposit contaihs. a total of 19,000 tons of bauxite -
lying under 21,000 . tono or 11,500 cubic yards of overburden, .and is
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shown in_planvand section in Plate 10 (Db).

. 'Samples taken from the shaft yielded on-analysis:
Samplc Thickness  $i0o ‘Ignition

: . ~Loss éiggé "FC2O3:' 710,
Feet . Feet . % - % % - /2
Bulk 11 - 10,0 26,8 ° - 50,8 7.6  L.8
8-15 7 12,8  27.0 . 50,2 1.8 5.2

PARKINS'!, - Prospecting by:hand-boring on Allotment 125A proved dis-
appointing, Light coloured bauxite had beecn obse¥ved around the -
flanks of a rounded hill occupying the northecrn side of the allotment,
A line of six hand-bores sunk along the crest of this hill penctrated
decomposed basalt at shallow depth and failed to reveal the presence
of bauxite, This arca can, therefore, be disregarded as a potential
source . of* bauxite, :

‘BOOLARRA.DEPOSITS, Mineral leases held by Sulphates Pty. Ltd. in the

southern portion of the Parish of Narracan South enclose two deposits
of bauxite, Of a group of leases two are here described, They are
M,L.6689 in Allotment 116D and M.L. 6873 on the adjoining Allotment
116C, The former, known as "Sulphates Open Cut" occupies 15 acres

‘and* the latter is known as Orgill's and has an arca of about 8 acrecs,

These leases arc about 2 miles west from the railway at
Boolapra and are connected with the town by a motor tracks

_Topographye The workings on the leases are a few hundred yards
north and east from the junction of Burchells Creck with the Little
Morwell River, and M.L. 6689 partly occupies a concave bend of the. .
river, BRast of this lease and within the boundaries of Orgill's lease,
a smiall creek flowing west-southwest to the river has incised a steep
walled gully to a depth of 30 feet. The sSouthern and western portions
of the former lease extend close to the river channel and enclose the
lower slopes of the valley walls. The accompanying plan shows
topographic contours at a vertical interval of 10 feet and referred
to a zero datum which is about LOO fcet above sea-level.

Agology. Basalt is exposed in the river bed below M.L.6689, but at
higher levels is masked by sand and clay which has slumped down to

the river, According to the geological map of the parish, Jurassic
rocks are exposed in the left bank of the river sbout half a mile g
downstream from Burchell's Creek.  NO.. 2 Bore sunk in 1889 at a point
about half a mile ecast Ffrom the quarry on M.Ls 6689, at a surface
elevation of 615 fect above sea-level encountered Jurassic rocks at
272 fect.,. This bore passed through 67 feet of post-Volcanic' sediments

~and 105 fcet of basalt before entering Jurassic sandstone (Plate 3).

In the quarries on both leases the bauxite is resting
directly on clay possessing a basaltic texture without any inter=-
calations of sand or post-basaltic claye. ‘

The cover of post-Volcanic sand and clay which constitutes
the overburden averages 12 feet in thickness at the present quarry
face on M,L.6689 and is more than LO fect thick at the opposite
cdge of the deposit 450 feet to the east.. Lignite has not been
encountered in the excavations on this lease,..-

On Orgill's lease the overburden is- thinner, ranging
from zero to 6 feet in thickness along the northern and northwestern:

gdge of the deposit to a-maximum of 36 feet near the centre of the
ody. . .
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The lithology of the overburdcn is shown by the two bore
logs here given:=.

M.L. 6689 M.L. 6873
(sulphates Open Cut) . (orgill's)
Bore No. 12 . Borc No. 6

Fect Fcet
0 - 3 Sand 0 - 1 Sand
3 - 5 Yellow sandy clay 1 - L Yellow clay
5 =~ 9 Clay- . L - 7 Red and grey clay
9 - 25 Sandy clay ‘ 7 = 11 Red and grey sandycl'”
25 - 28 Grey sand 11 = 14 Red and grey clay
28 ~ LO  Grey sandy clay 14 < 20  Grey clay
LO - Lh Grey clay ' 20 -~ 23 Yellow Sand
L - 51 . Bauxite 2% «~ 34 Grey clay
51 =~ Decomposed basalt 38 = 39 Bauxite and clay

39 " Decomposed basalt

Reference to the accompanying plan and sections will show
the casential differences existing between the two deposits hergln
described, On the othcr hand there are certain marked similgrlties“
Both deposits contain the same tonnage of bauxite and the ratios of
overburden to bauxite are not dissimilar. RBoth bodies have beep
truncated by stream crosion on their western or north wes@ern §1dgs
and both possess dips which besr a not unfavourable rclationship to
the surface slopes of the overburden. (Sec Plates 11, 12 and 13),

The Orebodics.

1, M,L. 6689, The deposit on this lessc is roughly rectangular
in plan and lenticular in section, The length from ecast to west
approaches 600 feet, but approximately 150 fcet has been removed f;om
the western and by guarrying opcrations, The breadth.of the.dep051t
ranges up to 40O feet and averages 300 feet. The maximum thickness
proved by boring is 15 feet and the average about 9 fect,

The body has the form of a thin nearly horizoptal 1eps
bounded by undulating surfaces, but possessing a predominant dip to
the northwest, The upper surface is iwre nearly plane than the lower
which reflects erosion features of the underlying old land surface,

The salient features of the deposit are shown in the
accompanying plates, Plate 11 shows the body in plan with thickness
contours added, It will be noticed that the greatest thickness of
bauxite extends east from the southern side of the guarry as a sinuous
tongue which lies in a depression in the basalt surface. This
structure reveals a typical stream pattern with tributaries joining
the main stream from the vicinity of Bores 3 and 1l.

2¢ M,L. 6873 (Orgill's)e. This body is more oval than rectangular
in plan and has its longer axis 600 feet in length trending northwest,
The breadth is 300 feet and the average thickness a little over 8 feet.
Owing to the smooth outlines without re-entrants the deposit occupies
& larger area than that on the adjoining lease 6689, The sections
(Plate 13) show that the bauxite lies on a relatively plane floor of
basalt, and the plan (Plate 11) indicates that the thicker portion of
the deposit does not occupy a narrow branching stream channel or
similar depression in the old land surfaces :

In section the body takes the form of a wedge~shaped lens
which thins very gradually to the southeast and terminates abruptly
on the opposite side where it outcrops along the top of a creek bank,.
The body dips west down the slope of the hill at an average angle of
L4 degrees,



) Exposure of. the western edge of this deposit by a small
quarry has shown that the body here terminates‘“abruptly tapering
sherply from a thickness of 12 feet to one foot or less in a horizon-
tal distance of approximately 10 feet, The upper surface of the
bauxite is exposed:in.the .quarry over an area_ of. about 250 .square
feet, This surface is, irrcgular and bears a sharp- trough-like

© depression parallel to the strlkc, together with.pot-holes, The -
under surface, which rests on: basaltlc clay, dips east at about 4O
degrees, Sections compiled from the results of boring and shaft-
‘sinklnp show.that this steep dip is not maintainead and that actually
both the upper and lower surfaces of the bauxite risc gently to the
eagt - from pointsionly a few fcet east of the western edge of the deposi]

+ These features Whlch are -the’ results of crosﬂnlarc shown in Plate 13,

- Re°erves and: Gonposition of Bauxitc, The following tables show
_thut the total reserves proved by shaft sinking and boring on the
two; properties amount -to 106,600 tons of bauxite under 141,000 cubic
Jﬁrdu or 263,500 tons..of - ovcrburden, in round figures 2. 5 tons of
overburden to 1-ton:of bauxite, The total rcserves of bauxite are
divided wlmost cqually.bebween the two deposits, but Orgill's lease
has thr more favourable overburden-baux1te ratlo.

§ Informatlon regardlng the comp051tlon of the bauxite on
M.L.6689 is not complete, but Messrs, Sulphates Pty. Ltd. have advised
that the average analyoi of bauxite romoved from the quarry over a :
period of four Jears 1s'~ o ’

Mo0z-. *» Tes0z ~ Ti0

5102 23 —_= bt
3 4 5. % |

5.0 53,8 6:5 5

; Thesc figurc; haVe been accepted as reprcésentative of the
whole depooit. . .

Wlth regarad to Orglll’s deposit, figures are given in
the  table for each block of ore proved by the individual sections
These figures are averages of analyses of samples obtained from shafts
or bores on or near the lines of section, but in some instances lower
¢sults have beéen obtained from samples from intermediate shafts and
the following analyses are quoted -

Sﬁ.OQ Ignltion:. A 203 F6203, TiOZ :
o Loss m——— LT
% = % . % %
{a) 5.3 28.8 53.2 . 649 - 567
b, L, O 29.0 - 55.1 6i9 5¢0
¢} LI..1 2802 : )4-902 T 1302 L'-o6
d. Lo 27 .8 ‘ 50,9 9.2 Le5

(a) Average of bores L, 5, 7 and shaft U4, representing 20,900
tons of reserves.

(b) Average of vparcel of LO tons from shaft, To a certain
extent this ore would be sclected for despatch to factory.

(c) Average of 39 samples from fiftecn shafts repr-senting total
footage sampled of 1581 feet and including low grade material.-

(4) Average of twenty-six samples from shafts representing 150
feet and excluding analyses show1nw less than 48,6 per cent,

It is believed that the grade shown in the table of
reserves for Orgill's deposit may be slightly higher than could be
actually recoverced, but the above analyses tend to show that any
reduction in grade will not bring the alumina percentage below fifty.
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SULPHATES! LEASE M. L.6689, ALLOTMENT 116D2 PH, OF NARRACAN SOUTH.’
Proved Rescrves of Bauxite.

S . " T R N TS S o —
LINE ‘yﬁﬁi' BAUXITE A ; OVERBURDEN - : RATIO
’ Tons - . - Cu. yde Tons Overburden
(2200 1b) T -7 Bauxite .
200W T 15,100 C 238 MBO 51,200~ . ,3 .92
100W - 10,400 ._15,900' . 28,600 2,75
00 13,200, 15,900 28,600 -+ <. . D427
1 O0E : 8, 800 12,880 - 23,200 2,6l
1508 6 300" u 620 8,300 1632
250E ., 1,200 1, 560 - 2,800 2,33 .
o ;53,000 ~75. 300 142,7001 T 25%6.“

-

Avcrane analysis of bauxite from guarry - A120 ,'-53 per céhﬁ;} -
8i02 5 per ceét. ' o

ORGILL S LEASE, M, L.682§Q ALLOTMTNT 1160, PH, Of NARRACAN SOUTH
TBroved Reservc° of Bqux1%e.

LINE ' BAUXITE OVERBURDEN , RATIO -
Tons Composition Cu.yde Tons Overburden
"T220L0 1b) A1903ﬁ S10% ' ' . Bauxite
ZOON I, 500 L 5,0 2, OO I, 320 - . 0,96
200N 25, 1100 52, 1 4,8 20, 200 36,360 . 1,24
100N 12,100 5hoL 5.0 27,040 1418, 700. L4, 03
00 8, 800 - 51,5 6.0 10, 000 18, 000 2.23
108 .2, 800 52,1 37 1,9L0 3, 1450 1,23
53, TS 5.0 61,580 110,830 2,06

- e A g e e e

PAYNE'S'LEA§§.

Location., The leasec has -an arcea of 11 acres and is situated in
Allotment No. 99, Perish of Allambee East adq01ning the northern
boundary of the allotment, It lies about 3% miles by road north from
the township of Mirboo North which is the terminus of the branch rail-
way from Morwell,

Topogranhy, The lease lies on the crest of a small spur of the
Lydiard Range and is flanked by steep slopes on the north, east and
south. The summit of the spur is about 1,000 feet above sca-~level.
and the fall to the Little Morwell River, 1 mile to the east, is 500
feete The accompanying plan (Plate 14) shows topographic contours
at a vertical interval of 10. feet, Small creeks on either flank of
the hill drain eastward to the river,

Geolopye Black clayey soll containing angular guartz prains
obscUres the surface on the crest and flanks of the hill, and the ad=
jacent gullies are choked with dense and rotting vgnetatlon. A thin
band of cemented brown sand is exposed in wheel ruts and by upturned
roots of fallen trcc¢s on the crest and northern slope of the spur,

One small outcrop of bauxite occurs on the southern flank
of the hill at an elevation of 35 feet lower than the top of the
ridge, Large detrital boulders of bauxite lie below and to each side
of the outcrop and scattcred fragments can be picked up over a broad
are following the contours round the face of the Spur. Similar
fragments and large boulders embedded in soil lie in a group ncar the
southeastern corner peg of the lease,

The bauxite forms two separate deposits which are shown on
Plate 1l The western deposit consists of two bodies, lenticular
in section and joined by a thin sheet of bauxite, The eastern
deposit is separated from the western and central bodies by about 250
feeth These latter bodies have maximum thicknesses of ‘9 feet and 17
feet rbspcctivcly and occupy an cros1on hollow in thg basalt surface.
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The maximum thickno S8 of the eautbrn deOolt is not known
as it has not been found possible to drill throurh the bauxite with
hand augers which have been used. for the pros nectlnn of this part
of the lcecase, but the bauxite is known to be not less than 18 feet
thick at one place, and not less than 15 feet and 12 feet thick at
others, The eastern 11m1t of this body has not yet been defined.

Basalt does not outcron ‘on or in thc 1nmediate v101nity
of the leas®, but chocolate bas saltic soil is evident on cultivated
land near the foot of the hill on the southern side,

Landslips have carried down much sand and probably some
bauxite on the southern and southeastern flanks, anhd to a lesser
extent on the northern side..

The overbuvrden shove L bauxite ernvists of sand and claye.
The sand contains both ¢oarse (3 to 5 mm,) and fine (0.5 mmi) -
angular and subangular grains of quartz: It derives the colours
ascribed to it in the drilling logs (yellow and brown) from admixed
¢lay or surface staining of the cwnpOnént orainse

The bauxite retovered from borlnn operatlons onthe
western deposit is buff or brownish pink in colour and is rather
harder and more cowmpact than that of other deposits, . Analyses show
the composition to be that of gibbsite, A1 0z, 3H20, but only rarely
can any crystalline compohent be observed gy me QSCODlC examination,

The following description by Dri F, L., Stillwell is
quoted from Council for Scientific and Industrial Research, Minera-—
graphic Report No. 290, "BRauxite and Clqy from Mirbod North South
Gippsland', , : :

"The bauxite is buff to. creamy coloured, and finely
cellulare No, 1 specimen (from Bore No., 11) appears to oonsist
of cemented fragments, but the other three (from below No, 1 in
the same bore) appear uniforms

In thin section, No, 1 is seen to be irregularly
ironstained, and it is the unequal distribution of the stain
that ?1ves'1t its fragmental appearance. Much of the rock
shows a relic basaltic texture, and consists of finely crypto-
crystalline gibbsite, with a little ilmenite more or less
altered to leucoxene,

Specimen No, 2 is practlcally colourless in thln
section and consists essentially of cryptocrystalline to micro=-
crystalline gibbsite, with which are associated laths and
skeletal cirystals of 11men1te showing all stages of alteration
to leucoxene', '

The 1ron content, expressed as Fe %2 for all bauxite
containing not less than u9 8 per cent. Alo 8 averages 5,6 per cent.
and ranges between 6,5 and L.1 per cent, T tania (TiO 5 content
averages 6,1 per cent, with a range between 6.5 per cen% and 4.8 per
cent,

With one exception all bores within the area of the
western ‘deposit where bauxite occurs in sufficient thickness to
warrant quarrying revealed bauxite containing more than 50 per cent,
A1203 for the whole thickness of the bed at the point boreds . In the
one éxcepted instance, the figure is 49.8 per cent,

Traces of lignite wer. found in only one bore hole on
the lease, These traces consisted of broken fragments of woody
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lignite embedded in finely mottied clay of greylsh colour. This v
clay contains minor amounts of rounded grains of clear glassy quartsy
ilmenite very finely divided, and small grains of apparehntly amorphous
bauxite.

The completely decomposed basalt renetrated in each bore is
generally greyish-white or pale brown.in colour with a finely
stippled texture and containing small specks of heavy black materlal
which is, probably ilmenite, = Dr. Stillwell, in the report quoted
above, has identified ilmenite and 1eucoxene in specimens of clay
from immediately below the bauxite on this leases The clay did not
show any trace of basaltic texture:

Typical bore logs which show the section above the
basalt are:-

Bore No, 2 | ’ ‘Bore-No,” 3-

Depth in Feet _ Depth in Feet
From To ‘ From To
0 ~ 2. Soil o = 2 Soil
2 - L' Grey sand -2 - L4 Grey sand
L - 23 Brown.sand ; L < 2l 'Brown sand
23 -. 24 Sandy clay i 2h - 27 Grey sandy clay
2L - - 41 Bauxite- ~ 27. - 29 Yellow.sand
L1 - —~  Decomposed basalt 20 - 50 Grey sandy clay
. 50 - 55 Grey clay .
55 =" B6.Brown clay
56 =" 60 Grey clay . -
60 - 61 Clay with trece
: . . of bauxite
61 - - Decomposed
bauxite
Bore No, 7 - Bore No, - 13 -
Depth in Feet ‘Denth . in Feet-
From ~ To ' From To
0 - 2 Soil . - 0 - 2 Soil )
2 - .. 3 Grey sand 2 - 5 Grey sand .
3 ~ .. 4l Brown sand and clay 5 =720 Brown sand
4 - .. 9 Brown clay . 20 - 27 Yellow sand’
9 «~ .11 Grey sahdy clay - 27 «" 31 Grey sand
11 = .12 Clay with trace 31" = 35 Grey sandy
bauxite clay
12 - =~ B0 Bauxite

= Decomposed .basalt 35
: . : 50

~ Decomposed
basalt

The accompanying sections (Plate 15) sugsest that the
sands and clays overlying the bauxite were also deposited in a small
closed basin,

Structures. The bauxite which constitutes the western deposit,:
that is the western and central bodies, lies in a depression in the
basalt and dips at about 5 degrees to the .ast~northeast.  Jtructure
. contours on the upper surface of the basalt are now shown on the
plan as the shape of this surface is relmtlvcly s1mp1e and is
ev1dent from the sectionsas : : A

The basin is somewhat asymnetrical being deeper on the
eastern side where the greater thickness of bauxite lies, “Subsequent
erosion has removed the greater part of the bauxite from the centre
of the hollow in which it was dcpositcd unlcss it had been folded
into a gentle syncline, .

The large body occupying the eastern side of the basin;
or forming the eostern limb of the uyncllne, is lenticqlar in
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.apex of the anticline, soparatlng the bauxite into, two bvodiess It isy.

. -2u- C
cross—section and hac an. ‘average thlckness Of 16 feet fop a distance
af 300 feet: alonw its: long axis, . The -aveprgge width from east to
west along thls 1ength 1s 200 feet The body 1s nearly symmetrical

.....

from the northwest corner.

e ’

Exploratlon of‘the eastern deposit is not yet complete,
but results of boring to date indicate that the upper surface dips' at
about 15 degrees to the northeast, - The attitudes of; the eastern and
western deposits suggest that a contlnuous bed of bauxite has been
thrown into parallel -folds and that subsequent erogsion has .removed thé

however, possible that the two bodies were formed vy deposition in’
separately existing topographlc basins and that the present shapes-are‘
due to extensiﬁe erosion of the bauxite. : e
The accompanylno section ;uggest that the sands and
clays overlylng the bauxite were deposited in a small closed bas:Ln°

Reserves. Flgures in the follow1ng table 1ndicato thqt a total of
not less. thnan 111,500 tons of bauxite hac ‘been proved by’ borlng to
exist on the loase. Lo

Of this total 61,500 tons lies in the western deposit
and has been tested by power drilllng which recovered uncontamlnated

samples for analysls, The whole deposit, including marginal -areas .
which are too thin or too deeply buried to be recoverable; occupies an
area of 5 acres and has' -been tested by 23 boreholes.f _ 4 T

This bauxite is overlain by 198, 500 tohs or 110, OOO
cubic yards of overburdéen and has the follow1ng average compositlon

‘ when drye.
Ma05  eee 52,8
SiCo “ee 8.0
Fep03 e 566
TiC2 Cesen 6.T.Q

Ignition .... 27.1
Loss

As this tonnage (61,500) represents virtually’ the whole
of the bauxite which can be recovered from the western. deposit: -
irrespective of the composition, the figure cannot be 1norcased by
lowering the acceptable grade except in minor amount snd at theé cost
of greatly 1ncroos1n the volume of overburden to bc stripped.-q -

. o Thc tonnage available in the eastern deposit is shown
as 50,000, Testing of this body is being conducted by hand~boring
and is not yet conpleted. The extent of the- deposit 80 far provcd is
shown in Plate 1L, ~

WESTERN DEPOSIT.
Western Body.

714 o BAUXITE - ' OVERBURDEN . RATIO

Tons Composition Cu, Yd. Tons. Qverburden

(2 200 1b. ) ATp03% S102% e (ngl‘f"‘b ) Bauxite
TOON 5,000 5222 TO. 20, 28'6‘*'"'" GRG0 T 5.08
200N ‘ , 17 ‘ 2492
3492

Total:
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Central Body

LINE  C O U ERGRpRE T OVERBURDEN T TRATTG

w. -Tons . 7 Composition  Cu,Yd, . . Tons Qverburden
. (22&6 1b,) *1203,' §10%% -+ -+ (2240 1v. ) Bauxite
1607 S 0 ¢l B 10,0 76,120 ST, 0007 T L
200N © 9,9k0 . 56,0 5,0 14,450 - 26,000 2,61
300N 11, 380 . 51.8 9.0 30,550 55,000 - 3,82
.MQQE-”- 10 80..--...-;O-_mm_uzﬁlm..ﬂ7 770 .. 32,000 3.08 "
Total: Sbo 52§§' T 7.9 88,890 T2L, 000 2.92
. Grand -—-—-.- ------- -..-.-.-—-—-.———' g W o ——
' “Totals 61,500 52. 75 - 8,03 110,280 | 198 500 - 3.23

EAST "RN_DIPOSIT (Data 1nconnlete)

5, 600 10,000 - -

200N T,000 = = -

300N 10,000 - s - 6,700 12,000 -
LOON 20,000 - - - - 12,500 - 22,500 -
SOON. 7,000 « - & - 1,200 - 7,508 -
Totel: ~ 50, 000 - = - 29,200 - 52,000 —

OTH™R_DEPOS IT [TS,

‘Only brief reference’ can be made to those denosits
lloted in Croun 2 on pvarce 9 of thls reoort ’

Bond S, P=rish of Budgeree.. The southwest cornor of this lease 1is
sepercted from the northeast corner of 4reenwood's lease (ILL, 6717)
by the width -of a road, The corner pes and two bores are shown on
Plate 8, To d=te three bores have b:en sunk on this lease and one
of them has venetrsted L feet of bauxite at s depth of 120 feet from
the surface, The bauxite is. of ~ood. quality and appears to be an
éxtension of that nroved on- Mi L, 6717.~\ The bores are interesting in
tlhiet they eneountered llvnice and llnneous clay, The lor; of Bore
1h is quoted:-

‘“Débth in Peet

¥rom To
0 1 Soil
1 21 ' Yellow, nrey and red clay
21 36 Sandy clay
36 39 Grey clay
39 57 Sandy clay
57 97  Bend
97 102 Brown clay -
102 120 ° Lignite.and lis neous clay
. 120 124 ABaux1te N
124 133 Decomposed. basalt

Roy S, Parish of ud~eree. Roy s lesce ad301ns Bond's on the east,

Mo bores hsve beén drllled on this lesse, but bauxite fraoments -are

embedded in slumped imeterial towsrds the southern side of the lease.
Taree bores drilled half a mile to the east of this holding and at a
slimghtly hi~her elevation entered decomposed basalt at a shallow depth,

Crutchfield's, Parish of lirboo, Crutchfields farm is situated
on ALllotments 61 and 59 about 5 miles southwest from Boolarra and L
miles southeast from Mirboo North, Two outcrops of bauxite are
known on Allotment 67, One occurs on the crest of a rounded hill
and the other in the bank of.'a creek about 20 chzins to the east and
60 feet below the top of the hill. '

It is thnu»ht thet the hisher body is valy a small residual.
Ther=s is insufficient exposure of the bauxite in the creek bank to
form a besis for any extimates. :
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De Hay s,jfﬁrlsh of erboo.” Messrs. Sulphates Pty. Ltd. have
reported that a deposit of bauxite exists cn Allotment 34 and that
the ore is approximately of s1m11¢r composition to that from M,L,
6689, Parish of Narracen. South, i,e. 53 per centy alumina, 5 per
cent. silica, but alumina mirht be a little lowers. The company
¢onsiders it doubtful if any considerable tonnarfe could be obtained
from thls deposit,

Fox's, Parish of Kirboo. Frammental bauxite has been. found on the
slopes below the crest of a hirgh ridge in Allotments 10C, 10E, 18 and
131 near the eastern boundsry of the parish, The pldrce has an
elevation of 1,000 feet above sea-level and is capped with post-
Volecanic sands underlain by basalt.. Landslips have carried sand
down the slopes and mixed it with bcsaltlc soil on Allotment 18,
Bauxite fragments in a shallow road cutting on the western slope
of the ridre was probably carrled there by slumping.

. There is no 1nformau10n re~~rd1n~ the extent of the
.de0081t on this lease.

Foy's, Parish of ifirboo. Foy's oroperty lies about i mile east
from the railway station at. Mirboo North. Two occurrences of
bauxite are known on this farm and Messrs. Sulphates Pty. Ltd. have
car.led out some test borin~ on the southernmost of the deposits,.
about % mile south of the main road from Mirboo North to Boolarra..
As the company was unable to come to any satisfactory agreement with
the owner of the farm, the borinc was not carried to a corclus1ve
stages Four bores encountered bauxite at an averaze depth. of 8
feet from the surface and indicated the nresence of 10 000 tons.

The ore is high srade averasing 56 ver cent, alumina and L4 per cent
silicas

About 100 yards south of the lMirboo North-Boolarra road,.
boulders of bauxite are showins in a patch of thick bracken. It
is not known whether they are in situ but the larsze size of some
of them suzrests that they mark the edse or top of an outcropping
deposite

Lovell's, Parish of Mirboo. Pebbles and boulders of bauxite can
be picked up for a distance of cbout 200 vards near the crest of a
larcze hill % mile west from Derlimurla railway station, No further
information regarding this deposit is at present available,

Sarcent's, Parish of Mirboo, in Darlimurla Township. Bauxite
occurs on the slopes of a low hill about 200 yards north of the rail-
way line at Darlimmrla and a lease has been taken up by liessrs,
Sulphates Pty, Ltad. No further information is available.

‘ Tlerney 's, Parish of Mirboo, This is an area adjoining Crutch-
field"'s farm on the east ang occunyins hich uncleared rround in
Allotment 53 Frarments of bauxite nicked up on the surface yielded
an analysis of 1,9 per cent. $SiOp, 56.3 per cent, A1203%, but to date
the area has not been further ovrosnected.

Rodda's, Parish of ioce, This deposit is situated in Allotment 148
on the south side of the road from. Thorpdale to Childers.

Some bauxite has been produced from a small open cut from
which ore has been raised with a windlass., This bauxite is
siliceous and is used chiefly by the Ordish Firebrick Pty. Ltd. in
the manufecture of firebricks. ’

The deposit has not been examinéd in detsil, but is
believed to be small. The composition of the bauxite won from the
open cut shows g falrly wWide rsn~e and averares about 11 per cent,
8i0p, 5% per cent. A1203%, L.5 per cent. Feg0z and 6 per cent TiOgz.

Nahoo, Parish of Narracan South. Messrs. Sulphates Pty. Ltd. have
worked the deposit lnown as Nahoo for some years as a source of :
bauxite for chemical ourposes. The avera~e co nosition of the
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beuxite won'is:—

15 per cent, SiOp, 52 per cent, A120 3.5 per cent. Fey0+
and 4 per cent. Tlgz ‘ ‘

Althou~h noss i;ly 1arwe, this denosit has been omitted
from the reserves on account of the hi-h slllca figure.

rrlqon' Allotrent 103, P.wish of ~llerbee Hngt. Bauxite
outcrOhs, which anpear t0 be part of a fiet-bedded de0081t occur
on the south side of a creck a Tew chains upstream (west) from the
road from !irboo Forth to Payne's. A few hend bores have been put
down by liessrs, Sulphates Pty. Ltd., on the south side of the out-
crops, but no bauxite was encountered It is imnossible on present
infor—ation to form any egtimete of ul‘ cxeent of this ceoos1t

Kia~'s, Perish of ﬁllambee sast. This leese lies to the south of
Peyne s7and is at 850Ut the same ‘elevation, namely 1,000 feet above
sea level, The lease has an arca of 45 acres and 11es in Allotment

101.

A road runs north outs1de the western boundary of the
168w€ and turns in an easterly direction erossin~ the lease near the
centre, Bauxite is exposed in a shallow cutting et thc side of this
road a few yards southwest from the southwest corner pesz, and in the
table drain of th:s rosd within the lease bounderies.

Three prospectins shefts have beson sunk, ¢ne a few yards
north. fron the second exposure of bauxite mentluned above, and the
other two 600 feet and 900 feet further north ruspeatively. Only
the first rhaft encountered bauxite; the others entered decomposed
basalt #t less than 20 feet from the surface. Where intersected by
the shaft the upper surface of the bauxite is +teeply inclined, but
as the shaft was not continued throvu-h the bauxite, it caanot be said
whether an erosion or veddins surface was met with. Moch more
prospecting is required here befor: an oninion can be ex nresspd on the
size of the deposit.

Polley's Parish of Allambee Zast. A larre lease; 2% miles north-
west from lirboo orth takes in portions of Allotments 91, 1244 and
124B., This area h not yet come under review @nd nothin~ is known
about it.

Wanke's, Parish of illambée Bast. Bauxite uvutcrons over a small
area, anproximately 100 feet by 200 feeit, cn th= slopes of .a creek
bank in Allotment 104, The deposit has besn opened by a quarry at a
level about 10 feet above the creck and its extent hes been Hroved by
boringm, The body has the form of a lsns, rou~hly circular in ocutline
16 feet thick near the centre and 200 feet in diameter. This lens
dips southeast at about 35 desrees. Probably as much as a quarter
of the oririnal denosit has been removed by erosion.

Owing %o the hich anrsle of dip 8 lerze psrt of the
bauxite lies beneath deep overburden and is b-low the level of the
nearby creek.. Owing to these unfavourable circumstances combined
with the smallness of the body this deposit hes been omitted from the
reserves., The orade of bauxite recovzred from the quarry averanes
about 6 per cent. 5i0O2, 50 per cent, A120%, 9 per cent. Fez03,

9. CRIGIN.
Bauxite used to he recarded as a m1neral with the composi-

tion 41203 HoO, but it .is now known that it CO]SlSuS of one or more
of the follow1nm hydrates of =luminium,

Gibbsite - Trihydrate of sluminium - . A1503.3Hp0
Boehmite ) ; - 1 . : _ £1602.HA0
Diaspore % Monghy@rate of a umina .f 2 3i 2

The first two are soluble in hot caustic soda, the last is not.
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It is ~enerally believed thst bauxite forms as the result
of a special kind of chemical weatherin- of rocks with a relatively
hi~sh alumina content, Carvonesved sroundwster with humic gcid are
the main r-arments. Lime, mr:onesia, potash and soda ~o into solu-
tion as bicerbonstes; carbonic #nd orgenic acids break up the
gilicates, The process is thus. one of enrichment of the l:7teritic
constituents (A1203, Feplsz, Ti0p), due to removal of silica and the
alkalis,  The wesiduum is g rock composed mainly of one oOr more
of the hydretes of slumihiuvm with oxzides of iron and titanium as the
chief immhurities, Usually 2lso gome gilica r=mains combined with
alumina in cne of the clay ninerals.,

The special conditions necessery for the formation of
bauxite are »nrovided by a wonsoonal climate. Chemieal alterstion

- and solution tekes nlace in ;the wet season when the water table is
hi~h; in the dry sezason, these solutions drain away takiogs the
impurities with them. - ’

This hynothesis can be applied to the bauxite deposits
of Mew South ieles, which have been gtudied in sore detail by .ne
Jof us (H,B3.R.). There 1t can be demonstreted thct the bauxite
formed -as a special type of sheet lateritisation, Shafts szunk in
these deposits show th-t the bauxite form.d ss the result of
alterztion of hesalt flows in nlace, thers beins rradual channe
downwerds Trom bauxite to fresh bzssalt. aere the rim rock of
the besalt flows, or vhere th- rocks underlyins the flows, came
within the zone of lateritisstion, they also underwent the same
type of chemical alteration as the basalt which gave rise to the
bauxite. :

The foregoins statement is necessarily brief, but is
miven because it seems probable thet these sencral principles shduld
apply to th: mode of formation of the Ginnsland bauxite, However, it
will be seen thzt there are some features of these. deposits which |
are difficult to fit in with the conventional view, We can do little
more than outline the problem here. :

F. L. Stillwell, who has examined specimens collected.
during this-investigation, has shown thet the bsuxite is derived
froti.a volcanic rock of basaltic type (Mineragraphic Investimations,
Council for Scientific and Industrial Research WNo. 242, 275 and
290),- It has been pointed out in this report thet the bauxite rests
upon basalt, but from a study of the contact of the bauxite and the
basalt, 1t is clear that the bauxite wes not derived from the
basalt upon which it rests..  The unp.r surface of the basalt still
r.teins festures nroduced by the nornal »rocesses of subaerial
weathering - spheroidal structures end r=d and yellow clays.
Moreover, the bauxite does not chanme rradually to basalt; where
the contact is direct it is sharp, and, in places, sand énd clay
intervene between the two, -

Comparine the Victorian with the tynical Yew South Wales
besuxite deposit, the festure most difficult to wxplain is how the
alteration of one basalt was broveit sbout without thz other on the
same l:vel bein~ affected. Terhaps the :xplenation is thxt the
later besalt or tuff was relatively nuch more Horous than the esrli-r
and/or thet the clayey weathered surface of the esrli:r basalt
produced conditions favourins the formetion of bauxite. If this was
so, the conditiuvns were those 0f the perched acqguifer and not those
of the normsl water table. F.. L. Stillwell hes independently put
forward a similer susrestion (linerasraphic Investications, Council
for Scientific and Industrial Resesrch,. Report Mo. 290). Thet this
may be true, in vart et least, is sup-orted by the evidence revealed
by the drillin- of Vapier's d:posit. Reference %to typical cross-
sections of this deposit (Plates 5 and 6) will indicate that low
mrasde ore was found in the lower part of the deposit,. This. condi-
tion was not found =znywhere else, Bince ¥apier's deposit is the
lowest so fer tested and water was struck in all bores sunk ia ity
it may be thet the lowest parts of the d=wnosit have been water-
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lor~ ed for a very lonmg time and thus not subject "to bauxite=forming
processes to the same cxtent a- the hisher narts. There is an
immlication in the forz~oins r-msrks thet elthoufh ther= was a main
bauxite-formin-~ psriod in the lMiocene, the process has been a continui
one. How fer this can be supported by the evidence cannot be

er~u-d hzre, but it mry be noted thet boulders of bauxite exposed

to weatherin-~ are almost invariably hisher ‘zrade than bauxite under
cover, due. apperently to modern leaching.

. It cennot be overlooked that many of the fezturss of
the Victorien deposits could be reedily explsined i they were
re~crded as transported, but it is elso true thit there is an
absence of positive evidence in this direction such as one would
expect to find. FPor instance rude stretification hes been noted
only in one place - the northern qguarry, MNapier's d=posit. The
limited ¢xposures available for study male it difficult to develop
a satisfectory aypothesis for the ori-in of the deposits,
Undoubtedly as quarrizs are. cpened neny interesting features will
be revealed bearinc on this end other aspzcts of bauxite formetion.

Two points of -eneral interest are worth wentioning,

Durins %estin~ of the deposits a relatively hich silica
zone was noted at the top of the bauxite.. For a time it was thouzht
this was due to contamination of the samples by sand or clay from the
overlyins beds, but it now seems, that slthou~h comtamination sone-—
times occurs, most of the silica is inherent in the bauxites This
is a feature common to bauxite deposits in many wparts of the world
and is b:lieved to be due to concentratiun at the surface by evapora-
tion of silica-bearinz solutions.

The comon associction of li-nite dépusits with bauxite
hes led some obszrvers to sus~est that organic acids derived from the
lisnite have talken part in the bauxite~forming process, In
Giopsland, howev:-r, this arsument cannot cpply._ It can bhe shown that
hirsh ~rade bsuxite was forned where there is little likelihood that
it was ever overlain by li~nite. It seens definite slso, as already
mentioned, that the bauxite was formed and eroded before the lipnite
deposits were laid down.

10, DBINEBFICIATION TE STS.

e - ——

Some roush beneficiation tests have been carried out by
Sulphates Pty. Ltd. on vre from five of the deposits with the results
miven in the table hereunder. In these tests the bauxite was crusned
to +" mesh. Fines were removed by a“itetion‘iﬁ weter, suspended
naterial beinz decented and the operstion beins repeeted till clesr
washin~s were obtained.

S £ s i gloz' TSSO 1505 T3 Ti0p

Dap081t ' Per ‘ Iﬂn.
o) ’ ¢’ < ferd
Cent. N . Go Yo %

2 |
(a) Boolarra Open Cut

Crude Ore .. 100 6.5 28,0 53.6 6.9 5.0
Pines .. 30 13,0 2341 L5.3 9.7 9.0
Coarse .o 70 3,6 20,0 57.1 5.6 3.2

(b) Boolarra Open Cut - .

" Crude Orc .. 100 ‘875 28.5 51.35 4.9 6.5
Fines , .. 32 13,65 25,8 L7.5 5.56 7.5
Coarse . . 68 LL-B 3005 . 560 92 3, 63 Ll-o 25

(2) | )
(a) Napier's Nihrn, Quarry. . : - : ’

" Crude Ore T 100 "6.15 29.0 54.7 5.4 La75
Fines 20 - 13,1 23.0 L3.1 12.1 8.7
Coarse : 30 M 4 "30.5 57.6 3,7 3,75
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Loss on A1203 F8203

Deposit- Cent . Ign.
, . % . % % % %
(b) Napier's Centre Quarry - -
Crude OI‘e' 100 8.8 30.0 5LJ-02 2.3 )4-07
Fines 20 20.L  24.0 Ll.6 2.3 8.7
Coarse 80. 5.9  31.5 56.6 2.3 3.7
(c) Napier's Centre Quarry
‘ Crude 00 10.0  28.L4 5L.66 2,16 L.uy6
Fines 30 275 27.0 L2,0 - 2.7
Coarse 70 . 2.5 29,0 60..1 3.2 5.2
3) ‘«"vl'a%'k'fﬁ"'s'_"ﬁaﬁas'ij_ - o T T
Crude Ore 100 8.15 28.3 55.9 3,2 L,75
Fines 38 13.9 20149 50. 4 L,3 6.5
Coerse 62 5.25 29.9 58.1 2,5 L,25
B (LY Nahoo Zuarrny ‘
*‘i_ Crude Ore 100 - 13.0 26.9 52,23 3,12 4. 75
: Pines 37 13.3 25.7 50.1 i 6.5
Coarse 63 12.85 27.2 52.7 3,0 .25
5y amAEr (g Wy 5 T s s e e e e
Crude Ore 100 10,0 26.8 50.8 7.6 4,75
- Fines 32 13,2 24,5 Ly 11,5 6.0
Coarse. 8.5 28.0 53.8 5.8 L.25

68

_ The results obtained indicate that, with the exception
of the ore from Nahoo, the ‘rade of the bauxite may be rreatly
improved by the simple method adonted in these tests, but it will be
noted that there are slso considerable losses entailed. At the
vresent time, it is not possible to make much further uscful comment
on these results, Refinement in procedure micht result in psrester
vercente~e recovery o the hish arade product; on the other hand _
it misht be Ffound that chemical industry could ebsorb such quentities
of the lower ~rade vroduct as might be nroduced by the sirmple method
used in the tests, heving rec-rd to the tonnare of hi~h - rade ore
required for the manufacture of a2luminium.

H. . Ragratt

DIRECTOR.

. B. Owen
GEOLOGIST

20th October, 1943,

Revised 11th March, 194L.
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