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DEPARTMENT OF SUPPLY AND SHIPPING,
Mineral Resources Survey Branche

NOTES ON THE UPPER YARRAMAN BENTONITE DEPOSIT,. QUEENSLAND,
, o Report No. 194h/2. L

I, INTRODUCTION.

’ This deposit was examined in company'with.Mre Le Co
Ball, Chief Government Geologist of the Queensland Geological Survey

- on Wednesday, January 5th, 19l. It has previously been described

in some detail by H. G. S. Cribb of the Geological Survey (Queensland
Government Mining Journal, August, 1943, P12-15) and information con-
tained in that report will not be repeated here. Since Mro Cribb's
examination was made, the workings southwesterly from the shaft have
been extended somewhat, but the owners, Messrs. Elver Bros., at the
time of our visit were proposing to abandon that shaft on account

" of water and the fact that the drives were too long for economic

workinge The mining method used is expensive, slow and inefficient.
Drives are put out from the working shaft, with shorter drives at
right anglese These are close timbered overhead and the sides robbed
to an extra width of 1 or 2 feet, The broken ground is carried to
the shaft and hauled to the surface by windlass and then spread out to
dry before shipment. Less than 50%, probably only about 30% of

the bentonite is recovered by this procedure. - .

Origin of the Deposit, i}

' There can be little doubt that the bentonite is
derived from the alteration in situ of a volcanic agglomerate, as
it still retains the agglomeratic texture. The original rock
fragments are sparsely distributed through the mass and are decomposed
to a white kaoline They are subangular and usually less than 1 inch
in diameter, but may in places be as much as 2 or 3 inchese. The
interstitial matter, which comprises easily the main bulk of the
deposit, has been altered to bentonitic material with characteristic
waXy appearence.- The base of the deposit in the workings is
practically flat, and it is underlain by white clay which is also

- bentonitic in characters A sample of this clay from just underneath

the bentonite in a gross-cut off the southwest drive, showed bentonitic
qualities by Sadlers test equal to that of the bentonite itself, but

it is not known whether this is representative of the whole of the

clay band. The thickness of this clay is not generally known, as

the workings are confined to the bentonite, but it is considered by
Messrse. Elver Bros., to be probably sboup 8 feet. In the most
northwesterly shaft, ironstained clay was found underneath this

white claye - - ) :

White clgy up to 8 feet in thickness overlies the
bentonite and this grades upwards into blue or grey clay. This
in turn passes into reddish rubbly material and finaelly to surface
soil. The upper boundary of the bentonite is less regular than
the base and rises and falls locally.forming "peaks". Fractures
showing slickensiding are common and it is probable that the
slickensiding &1d the irregular upper surface are due to the
bentonite swelling when wet and expanding upwards at points of

. least overlying pressure, The top of the bentonite is often

marked by a greenish-red line and is overlain by 3 to 6 inches

of slightly bentonitic laminated white clay. Both the upper and
lower clays are probably the result of decomposition of fine :
volcanic ashe Both clays when washed give a very small residue of
tiny quartz crystalse

The base of the bentonite coincides with the bottom
of the shaft at 2L feet depth, and as it is practically flat in
the workings, it would be expected to extend underneath the whole
of the small plateau shown in the accompanying plan, but it will
be terminated by the slope of the ground on all sides away from
this central area. It is quite possible that other dqposits’may

exist in the districte



Method of Testing.

The bentonite has been so consistent over the
area exposed in the mining that it is considered that bore
holes at 300 feet intervals would be sufficient for preliminary
testing of the deposit, though if anomalies should occur further
holes may be necessarye. Bores could be put down by hand auger
or extended "post-hole digger'", two men being sufficient to
operate either of these to00lse Depth of each hole would be about
30 feet or a little less and a grid of fifteen holes at 300
.foot intervals, based on the shaft would cover the principal area
in which the bentonite might be expected to occur. If five '
additional holes be allowed for any further testing that may be
necessary, a total of 600 feet of boring will be required.
Information is not yet to hand as to the probgble rate of boring
- in this type of ground, but it is possible that two holes could
be put down per day. Even at one hole per day, the cost of
boring should not exceed £50, with a possible additional £10 for
the purchase of a "post-hole digger" and extension rods, and their
transport to Yarraman. : , .

« ‘ - “All holes should be sunk to the bottom of the lower
white claye The owners already have a market for some of the
.clay above and below the bentonite. This is sold as a lower
grade mixed product and it is probable that the whole of the
white clay could be sold if the mining costs were low enoughe. At
an average thickness of 6 feet for the upper white clay, 4 feet
for the bentonite and 6 feet for the lower white clay, the total
‘clay thickness would be 16 feet under an overburden of equal or
slightly lesser thickness, so that open cut mining methods should
be applicable to the whole deposit, and the loss in mining which
is a feature of the present operations would be avoided.

' The scheme of. testing proposed is shown in the
accompanylng plan. If an average thickness of 3 feet were proved,
end assuming one ton of alr-dried bentonite per 20 cubic feet
in situ, the tonnage contained in the area covered by the drill
holes would be approximately 60,000 tons, which is far in excess
of the amount needed to establlsh an adequate reserve for ‘
Australian requirements, . :

By Sadler's test the bentonite has glven results
from 3@ to 56 per cent. However, measurements by the .Standard
Chemical Compeny have shown it to have high compressive strength,
both green and dry, comparing qulite favourably with imported
bentonite, 80 that it is suitable for use in bonding moulding
sands for foundry purposes which is the pr1nc1pal Australian require-

ment °

7

.. .Information eollected by Mr, P. Canavan from
bentonite users indicates that the Yarraman bentonite is almost,
if not quite, the equal’ of imported bentonite for this purpose,
and superior to any other Australian bentonite. In particular,
it is vastly superior to the Tridabentonite, which is being
marketed in Sydney at a high price as "Australian bentonite."
The consumption for foundry purposes per year would be, at present,
about 800-1000 tons, with possible future expansion.

Following is a comparison of the properties of
the Ysrraman bentonite, imported bentonite from Wyoming, bentonite
from Marchagee, Western Austrslia and from Trida, Western New
South Wales.

Property . Yarraman Viyoming Marchagee. Trida
Sadler's Test 32-56% 100% 85%, LUTH 27 « 5%
Green compressive ,

strength 7.3 L4o8 5 2.4
Dry compressive

strength 60 79 38 9,0

Permeability 3 210 240 210 ‘ -




. II . RECOMMENDATIONS.

It 1s recommended: -~

1. That arranéements be made for‘some reliagble foundry company
to make comparative trials of the bentonites from Yarraman, Wyoming,

Marchagee and Trida.

2. That testing of the bentonite on the lines laid out above be
proceeded with as soon as practicable, the boring to be supervised
by a geologist of the Queensland Mines Department or of this Branche
Samples from each hole should be submitted for Sedler's tests and
for measurements of permeability and green and dry compressive strengths

5o That, while the boring is in progress, the geologist survey the
whole area in detail and establish the exact elevations of the
proposed boreholes, as well as those of previous bores.

u. That some attention be paid by the geologlst to the possibillty
of loecating other deposits in the district.

5¢ If the practical trigls confirm the suitability of the
Yarreman bentonite for foundry purposes and the boring proves
adequate reserves, the question of increasing the production, pre-
ferabéy bg the 1nit1at10n of open cut methods of minlng, should be
considered.

: 3

CAI\-IBERRA, AcCoeTe S L ' NQH-FISHER,
11th February, 194li. ‘ o Chlef Geologlst.
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