








INTRODUCTION

Of South Australia’s meagre coal deposits, the only field that has warranted
extensive working has been the Leigh Creek coalfield. The discovery of Leigh
Creek coal dates back to 1888, when excavation made for a surface water
catchment disclosed coal-bearing rocks. However, due to its geographical
location—some 380 miles north of Adelaide—it was not until 1943, when, due
to the efforts of the Premier of South Australia, the Hon. Thomas Playford,
the field was opened and worked on a large scale. The initial work was carried
out by the Engineering and Water Supply Department until 1948, when the
administration of the field was transferred to the Electricity Trust of South
Australia, and the Trust takes this opportunity of paying a tribute to the
excellent pioneering and developmental work carried out under the direction
of the Engineering and Water Supply Department. Subsequent shortages of
New South Wales coal, coupled with its deterioration of quality and inereased
price, have resulted in greater quantities of Leigh Creek coal being used, and
today the importance to South Australia of the Leigh Creek coalfield is fully
recognized.

HISTORICAL.

In 1888, coal-bearing shale was discovered during the sinking of a railway dam
about half a mile S.W. of the present Copley siding. Early in 1889, H. Y. L.
Brown, the Government Geologist, made an examination of the area and com-
piled a sketch map showing the extent of the Mesozoic coal-bearing shales, a
map, which, although now modified by more detailed information, is remarkably
accurate.

In 1890, shaft sinking and drilling was undertaken near the northern margin
of the main basin where outcrops of carbonaceous shale were exposed. The
shaft was abandoned after striking water at 75ft. and the test continued by
drilling. The first bore on the field was thus drilled near the No. 1 shaft just
north of the present Telford open cut. It was drilled to 330ft. and cut what
is now known to be a lower coal seam between 135ft. and 137ft. The drill was
then moved to a site about 1} miles west-south-west of the No. 1 shaft. Boring
was carried to a total depth of 2,101ft. and penetrated the main seam 47ft. 10in.
in thickness between 1,496ft. 8in. and 1,544ft. 6in.

This discovery led the Leigh Creek Mining Company in 1892 to sink a new
shaft, now known as the “Old Main Shaft” at a site approximately 500yds.
W.S.W. of No. 1 shaft. The main seam, 45ft. in thickness, was encountered
between 240ft. and 285ft. Some 200 tons of coal was raised from the shaft and
sent away chiefly for experimental purposes. Subsequently the leases expired
and the area was withdrawn from the operation of the Mining Act. Between
1910 and 1919 four more hores were sunk by the Government, but none disclosed
coal shallower than that in the Old Main Shaft.

In August, 1941, the current search for shallow coal began, and although the
initial few bores were failures, the main seam was eventually located over an
extensive area within opencast range and systematic grid drilling was begun
to define what is now the Telford open cut. Concurrently, a new shaft was
sunk and 640 tons of coal raised for experimental purposes. Later, the drills
were moved to the Northern basin and were successful in locating shallow coal
over a large area.

TOWNSHIP.

The township has been established at Telford on the northern edge of the main
(Telford) coal basin. It consists at present of some 85 houses, together with
single men’s quarters, single women’s quarters, officers’ quarters, mess accommo-
dation, community hall, cinema, school, post office, police station, a hospital run
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ferruginous sandstones attaining a thickness in the case of the Telford basin
of at least 1,900ft. In general, the beds dip radially from the margins towards
the basin centres, but in several instances they have been folded and dips as
high as 65° are recorded. Fold axes are colinear with some of those defined
in the adjoining basement rocks. Faulting in the coal measures is fairly common,
particularly in the deep Telford basin.

Overlying the coal measures is a surface conglomerate horizon up to 20ft. in
thickness. It is unconformable upon the grey shales and post dates the faulting
of the coal measures. The conglomerate is in turn overlain by the gypseous
clays and boulder conglomerates of the Eyrian tableland formation which masks
large parts of the area.

The Triassic deposition at Leigh Creek provides one of the few clearly defined
records of sedimentation in South Australia between the Cambrian and the
Tertiary, and some interesting inferences can be drawn concerning the sequence
of events leading up to and following the formation of the coal measures, The
coal measure beds are fine grained shales and coal seams such as could only be
formed under fresh water swamp econditions with sluggish drainage and little
or no nearby physiographic relief. Since the coal measures are laid directly
upon folded Adelaide System rocks with no intervening sediment except a thin
basal grit, it appears that immediately prior to Triassic times the land surface
was an eroded rock shield. The next stage calls for the gradual development of
shallow depressions by gentle warping of the land surface. These depressions
would be local centres of drainage where dense swamp forest flora developed;
at no stage could drainage have been vigorous as no coarse sediments are found.
The down warping process continued as sediments accumulated but with
periodical respites during which the coal forests flourished, later to be buried
as the process was renewed. Ultimately, it must be inferred, many thousands
of feet thickness of coal measure beds were laid in the area and yet at no stage
could the surrounding relief have been marked.

Sedimentation was brought to a close by a more vigorous “orogeni¢” movement
resulting in upthrusting of the whole region with possibly the major movement
taking place along the Myrtle Springs fault, coupled with a differential gentle
but pronounced warping or folding of both the eoal measures and the pre-
Cambrian formations in the area to the east of this fault line. Whatever the
precise mechanism of this eomplicated movement may have been, the net effect
was to impose a marked vertical relief between the coal measures and the base-
ment rocks to the east and west. The differential downwarping of the coal
measures in relation to the surrounding basement rocks has led to their preserva-
tion in the four isolated basins. The new eyele which was thus initiated by the
loeal orogeny led to the removal of thousands of feet of Triassic sediments and
the later deposition of coarse sediments on the eroded coal measure remnants.
There is evidence to suggest that deposition occurred in two distinet post-Triassie
periods but this has not been fully substantiated.

Probably the most notable feature of the regional geology of the Leigh Creek
area is the infolding of the Triassie coal measures into the basement rocks. This
conclusion has been established with a fair degree of certainty although the
regional geological study has not vet been completed. The genetic relationships
of the folding and faulting in the coal measures and in the pre-Cambrian rocks
have yet to be worked out in detail, as also the broad relationship of these to
the Myrtle fault.

The geological plan (fig. 1) shows in a generalized way the present-day
relation of the coal basins to the surrounding basement rocks, and the eross
section is a simplified interpretation of the geology.
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EXPLORATION.

The exploration of the known coal deposit, the blocking out of reserves, the
compilation of detailed operating plans and sections and the search for new
deposits are the particular responsibility of the Department of Mines.  Explora-
tion is earried on continuously in eclose detail and on a regional scale. Basie
information on the structure of the coal basins and their relation to the sur-
rounding basement rock is sought by geological mapping on both regional and
detail seales, the work being based on the use of vertical aerial photographs.
Detail mapping of the outeropping portions of the coal measures and the plot-
ting of general structure from bore information serves to guide the boring
programme in the seareh for further mining sites.

Boring is earried out under geological control in the selection of sites and in
the checking of samples. A description of the boring equipment and methods
appears below.

As a further aid to exploration, geophysieal methods have been used in areas
which are completely masked from geological examination by more recent
deposits.  Several deep bedrock depressions have thus been located and test drilled
but so far withont discovering new coal deposits,

BORING EQUIPMENT AND PRACTICE.

Initial exploratory drilling was ecarried out with a portable rotary plant
construeted in the Mines Department workshops.  This plant comprised a
Sullivan type “H” hydranlic head powered by a 20 h.p. Buda petrol engine.
Size NX holes were drilled providing a 2%in. core. Later, trial holes with a
percussion drilling plant using a speeially devised sampling tool showed that
this method was both a faster and cheaper technique. Pereunssion drilling was
commenced with six Horwood Bagshaw type “500” portable plants. These plants
although satisfactory for the purpose, have now been largely replaced by the
more modern Ruston Bueyrus type 22W machine, capable of drilling a 5in. hole
to 800ft. depth. This plant is mounted on an all-steel chassis with dual
pneumatic wheels, It is powered with a built-in 20 h.p. twin eylinder high
speed Ruston Hornsby diesel engine. Engine power is used for hoisting the
telescopie lattice steel derriek in which is incorporated a rubber shock absorber
for the crown sheave. Total weight of the plant is six tons without drilling
tools. It is readily manouvreable in open country by truck towage.

Drilling plants are operated by a erew of two men per machine, under the
supervision of a resident drilling foreman, with geological control hy a resident
Mines Department geologist. When eircumstances permit, plants are grouped
to facilitate servieing and supervision. Holes are drilled 5in. in diameter and
in most cases without casing. A plain chisel bit and sludge pump arve used
when drilling in shale, the sampling tool being substituted when carbonaceous
material is reached. The sampling tube comprises a 15in. tube of 2in. internal
diameter flared to a ecutting shoe at one end and threaded at the other. This
is attached to an anvil block integral with a guide tube earrying an anvil which
is attached by a guide rod to the sinker bar. In operation the sampling tube
and anvil blade remain stationary at the hole bottom and are driven down by
blows from the anvil and sinker bar. Approximately 8Sin. of sample is cut at
a time, the core being foreed out of the tube by a hand operated serew press.

All sample material is placed in 71b. press top tins by the driller and this
material, together with sludges, is logged by the geologist and samples selected
for analysis.

During 1950, approximately 57,000ft. of drilling was completed by an average
of eight operating plants. Drilling speed varies considerably with the skill of
the operator and to a lesser extent with the nature of the ground. A skilled
driller has averaged 40ft. per eight hour shift. Operating costs during 1950
averaged 10s. 4d. per foot drilled,
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Ruston Drill Rig.
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Model of North Field Showing Two Seams.
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