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'• DEPilRTMENT' OF MINES"'""' 
SOUTH AUSTRALIA . 

•"• Rept.Bk.No. -7V219 
. ' . &.S.. .No. 5532 

D.M. No. 136/73 

;••'.'.• STRATIGRAPHIC DRILLING 
• • ' • • ' '' ; .' FOR GOAL IN .. ' 

^ .' ' THE COPLEY BASIN, 1974 r ' 

,. " ' . INTRODUCTION 
The Electricity Trust of South Australia (E.T.S.A.) 

approached the South Australian Department of Mines (S.A.D.M.) 
for' geological advice on several aspects of work in the Leigh 
Creek Coal Field area. The request, which led ultimately to 
this report on drilling', in the Copley Basin, "was for a 
proposed . drilling programme to' assess the coal poteat-Ial • and 
'geometry' of the Copley Basin. 

.. : M.N. Hiern (1973) submitted a tentative proposal 
of 10 .drill holes amounting to approximately 1 660 metres,, 
which formed the basis for.initial cost estimates. 

' - • ' E.T.S.A. accepted the proposal in principal and 
requested the S.A.D.M. to'supervise the project. The writer 
reviewed all available data on the Copley Basin and formulated 
the. final drilling programme (Townsend, 197zO. 

\' ' . ' DRILLING PROPOSAL 
. ../' • . ' ' f 

In all 10 holes were proposed to be in numerical 
order. - They-'were positioned so that the first few wells 
would provide east-west and north-south sections early in the 
project. Subsequent holes could then be located in optimum 
positions to provide further information. 

,.,. '. The order of drilling could not be adhered to because 
.of rig availability problems which forced the marginal wells 

• \ 



to: beiVdrilled before the deepest'proposed'well CB1. /, 
The programme allowed'.for 1. 660.'metres of drilling, 

^basedon the initial proposal 'of M.K. .Siern (1975) • . Proposal's 
were" assisted greatly by the 16 drill holes.(Parkin, 195$) 
positioned'in the eastern third of the basin, drilled in 195^° 

. : '' GEOLOGICAL SETTING '•.• ' 

General Geology . 
' The • Copley Basin is a depression in the Adelaide an 

System rocks filled-with Triassic sediments. The' surrounding 
sediments'(bedrock) range ,from Sturtian tillite through Tapley 
Hill'and .Balcanoona formations up to the Marinoan Angepena ; 
and Ambero'ona '.formations (Coats . 1975) • Bedrock is apparently 
dominated in the subsurface by the Amberoona Formationa 
pale .green•laminated siltstone. 

i •• - - The Triassic' sediments consist of ..a lower sequence 
of. grey carbonaceous shale with basal grit, a middle• sequence 
of sand, sandy shale and coal,"and an upper sequence of shale' 
and'minor sand. ,, •. 
'•• i - 'The; Triassic sediments are uhconformably 'overlain 
by- the Late 'Jurassic Algebuckina sandstone or more recent 
Quaternary deposits. 
Depositional Environment 

. The environment deposition for the Triassic sediments 
resulted,.according to Parkin (1955), from the downwarping.of 
a near peneplain surface comprising Cambrian and older Adelaidean 
'sediments. Triassic sedimentation was then initiated forming 
a Centre of sluggish drainage and deposition. • The gentle .. 
subsidence never exceeded the rate of deposition-. '....' 



Depositional Basin Geometry ' 
'.The VTriassic sediments must-.certairily have covered 

a larger area than the. pre serit1'remnants. show but probably did . 
.not .extend much further north than the northern, b 

asin anci. no 
further south, than the southern or Copley Basin. The intervening ' • ' ? * 
area' however was probably covered during part of the depositional 
cycle o .- Springfield and Boolcunda.basins in the southern 
Flinders'Ranges would have been quite separate from the Leigh 
Creek, depositional basin. 

; RESULTS OF'DRILLING ' •. ' 

Coal Seams . 
iV . Ten -holes were drilled in the Copley Basin during 

-1974 with a cumulative total of 1 364 metres. The individual . 
statistics are listed in Table '1 and locations are.given in 
Figure. .1. • " .. • .' . • ^ ' 

• Six of these drill holes penetrated coal seams in . 
excess ;of. 50 cm. thick but the other four contained none ' r ' 
greater than 30 cm. This programme', along "with. 16 drill holes 

• • \ . -

completed in 1951 (Rarkin' 1953) outlines an area'where three 
coal.seams'occur in the subsurface. The lowest, seam 1, 
averages.. 3-4 metres and appears .to be split in the central 
area and southeastern half of the basin. Between 15 and 20 
metres stratigraphically above the top of seam 1 is' coal seani 
2,- which is a.little'more than 1 metre in thickness. It 
.contains a '-thin, shale, parting in the northern half of the 
basin. .• A third"'seam, . seam 3 approximately 60 cm thick,. occurs 
•about 8-12 metres above seam 2 (see correlations, Figures 3, 4 
and 5) • ; . ' 
' • • Other coal seams' were intersected but were not as 
consistent nor.as thick as the three seams described above. 



Three cross sections have 'been drawn through the basin (Fig. 1; 
using.the two main coal seams and.the .Triassic-bedrock contact 
to-show the geometry of the Copley Basin. Figure 1 also contain 
the structural' contours showing depths to the main seam (seam 1) 
which is about 150 m at its deepest point. 
Stratigraphy , 

(a) .Lithology , 
The lithology of hole CB1 is included to show the 

complete sequence of sediments intersected in the deepest hole 
drilled and it can be seen from this log (Pig. 2) the general 
sequence- consists of surface sandy soil and clays followed by 
approximately 70 metres of predominantly shale, with miner 
• sand-horizons. The coal bearing sequence is more sandy than 
lobes-E,- C and D, particularly in the northern and "western 
parts where caving sand terminated drilling on three occasions. 
This carbonaceous and' sand7/ sequence is approximately 4-0 metres 
thick in CB1.' i 

':' •;• -'.The lower section consists of approximately 135 metres 
of grey carbonaceous shale resting on pale' green laminated 
shale (bedrock) of.the Amberoona Formation. 

' The type of-bedrock and'the main coal seams inter-
sected-in all holes are listed in Table 1„ 
, ' .. " ''In Figure 5, the comparison between CB5 and C38 shows 
clearly that' the ... main seam in CB5 had not been reached when .«. 
loose sand caused.drilling problems and the hole had to be 
abandonedo 
(b) Correlations 

. The .correlation chart over the coa.l bear-ing interval 
"drilled during this programme shows the consistent nature of 
the coal seams over much ofxthe basin area. Only seam 2 is 
reduced to a carbonaceous sandy shale and. coal shale- interval 



•in tlie northernmost'part;of the "basin in OB6 (Fig. 4). The 
drilling carried out in 1951 showed that seams 2 and 3 were 
less consistent than seam 1 in the eastern area (Figs. 5 and 
6). ' • ••:••-••• •••• i' • • . •. • 'i 
V. ..•' Neither seam 2 nor s'eam 3 could be expected in CB7 

as seam 1 is too close to the erosional Triassic surface (7 m) • • 
'.' Gross sections of the earlier '1951 -wells are presented 

in Figures 5 and 6, and a correlation of the non-coal intersecting 
drill 'holes:of.1974 are shown in figure'7 in order to complete 
the record of available drilling data. 

An .old railway bore (Bore 5) drilled in 1918 near the 
dam's at Copley cannot be located accurately and records do not 
give a complete log, only .a statement that no coal greater 
than "one 'inch" in thickness was intersected in the Triassic 
sediments. /The bore was-drilled to "781 feet" and bedrock was 
intersected at' "677 feet". 
. . . This information along with no coal of note in C61 
(Fig. 6) has forced the interpretation of subcr'op shown in 
Figure 1. This does not discount the northeastexui sector 
entirely as • a. washout or'minor faulting could r*emove the coal' 
in these two bores. 

;•• CONCLUSIONS 
1. It .is clear from this programme that;both the area 

• : and thickness of the coal seams are larger than 
-...'.'•. ' first anticipated. 

' ' - • • - 1 I < . ... 
• . 2. Tlie basin is well outlined except m the north-

.-"' .. . ' east quadrant. 
.-- ' 3. The "indicated" reserves are as follows: 

. • The area of subcrop was measured using a planimeter 
and was found to be 2.4 square .kilometres. 

1 \ 
.•' ' : . ' .. As all previous tonnages have been -derived by 



'assuming 1 ton = 1 .. cubic'yard all' metric 'measurements have been 
converted to imperial units: to arrive • at a volume in million (MM 
cubic, yards. 

; 2.4 square km = 2.4'i T5 • 281 )2v x:'"106 , . 

„"• . .= 25.84 x 106 (square feet) 
"' ' 6 , * . Coal Volume = 25°84 x 10 x 15 (estimated average 

' 2? of seams 1 and 2) 
• : '. ;,-• '' • = 14.55 MM-cu. yards.. 
Assuming 1 .ton per'cubic yard the "indicated" tonnage for seams 
1 and 2 for Copley Basin is 14 MM tons.• (Approximately 14 MM 
tonnes). .., • 

'.,•/.;'."..„ •/ .'••; •' RECOMMENDATIONS 
," ,.• •,:''.'_.', .. Additional Drilling 
".: .-. The basin structure is now-well outlined except in 

-the northeast quadrant which, in the first instance was assumed 
to be barren of the two thicker seams 'intersected in previous 
drilling (C61 and the old Bore 5)» Results from holes CB6 and 
CB7 have extended the area of coal subcrop to the north and 
thrown ;some doubt on the "-northeast area. It is therefore 
recommended that 3 more holes, be drilled in the northeast area 
•Two locations are shown in Figure 1. The third will depend on 
the results .from the first two holes. The-reasons for drilling 
three: more holes are listed below. 
1,.'.. To outline the northeastern subcrop of seam 1. 

2. .. :To outline the Triassic-bedrock margin 'which is covered by-
younger sediments. 

3.' . To test the lower band of seam 1 for coal quality. Two of 
. the drill holes should be drilled to bedrock„ 

'•':•" . i '••'•-••. • •• . i. 

,18th February, 1975 • ' I.J. TOWITSEKD , 
•~IJT:ST GEOLOGIST' 

PETROLEUM EXPLORATION DIVISION 
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