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STRATIGRAPHIC DRILLING .
FOR COAL 1IN . \

THE (JU.E’J_:L:Y BABIN, 1974

INTRODUCTION

‘The Electricity lrust of ooutn Ausbralla (B.7T .S;A.)

 approached tne uouth Australlau Uepartment of Mines (S.A4.D.M.)
for‘geological advice on several aspects of work in the LeighA

breek boal blela area. The request, which led ultimately to

thls report on drilling. in the bopley bagin, was for a

'proposed.drilllng programme to assess the coal potentidl- and

‘geometry of the bopley 5aoln.

M.N. Hlern (407)) uumebtcd & tenbatlve pfopoual

of 16 drlll holes amountlna to approAlmaLely 1 660 metres,

[Which formed the basis for initial cost estimates.

" E.T.B.A. accepted the proposal in principal-and

- requeStad'theIS.A.D.M. to‘supervise_the project. ~The writer
_reviewed all available data on the Copley Basin and formulated

a'the;final drilling programme (Tovmsend, 1974).

DL{.LLJ.JLNG ¥ LLOJ.DOK)IXL

/ ’ &

In all 10 holes were proposed bo be in numerical

"ordér.f 1hev were p051t10ned SO Lhru the fLrut few wells

would prov1de east—we5u and norta—soutn oerlOﬂu early in- the

‘project. bubsequent holes could then ve located in optimum
“"p081t10ns to prOV1de further 1niormutlon.
The order of drllllng could not be adhered to because

- of rig availability problems mich forced the marginal wells

\
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to be erlled before the Qeepest proposed wcll CB1.

The programme al]owed for 1 660, metres of drillingf

basca on the 1n1b1dl probooal of m.n. Hlern (197%) . {'Proposals

;5were‘ass;sted greatly by tne\ﬂb drill holes.(rarkln, 1953%)

EVEVRI

'pdsitiénedtin'the eastern thira of the basin drilled in 19510

PR \ . N X . e

General Geology ﬁ;é._

qﬁﬁf," ‘ - The - bopley BQSLn is a depression in the 4delaidean

!

bystem rocks flllcd Wlth Triassic soalments. The‘surrounding_

sedlmcntb (bedrock) ranﬂe irom Sturtian tzlllte through Tapley

N

Hlll and Balcanoona iormatlons up Lo the harlnoan Angepena |

and Amberoona formutlons (Coats 1975) bcdrock is appar;ntly

o,

domlnated in Lne sub surface by tne Amberoona Formation,. a

‘:paleféreen1laminated siltstone.

‘VThe Lr1a551c sedlmenb" consist of .a lower seqguence -

lﬁfof grey carbonaceoub bnale Witb bosal brlt a middle. sequence

ve

of‘sand sandy shale and coal,’ ana an upper sequence of shale’
and mlHOL sand.,“- B

33 :The lrlaSch sedlmento are unconformably overldln

b
i N

by the LatC uura581c Al&ebUCklnd sandstone or more recent

i

wudternary dep051ts.

beposltlonal DnV1ronment

L _ R —_ . . .
'lue env1ronment deposition for the Triassic sediments

t

eoulted accordlng to Pdr 1n k4959), from the downwarping.of

s n

a near peneplaln surfuce comprlblnr Cambrian and older Adelaidean

sediments.  ir1a931p sealmentgtlon was then Lnlblabed forming

“a ‘centre of Sluggish drainage and deposltlon.' The gentle.

subsidence never exceeded the rate of - depOSlTlOD.

T B e




v . X . . !

..~ Depositional Basin Geometry

»':"‘“ B - The lrlas51c sedlments  2inly have covered

a lar;er area than the‘pre eﬁ%vremnénfsfshew'but'probably diad .
'.not.extend'much further north then the northern basin and no
further soﬁthfthen the soﬁtherﬁ,or‘cepiey Basin. The 1nterven1ng
' area however wes probably covered during part of the depgoltional
. e R
eyeie;:'Springfield and Beolcupda.basins,in the southern
fflinaersxﬂanges would have beeﬁ-quite separate.from the Leigh

Creek depositional basin.

RESULTS OF DRILLING

‘Coal Seams

s A ien holes were arlllea in the Copley Basin during

s

:ff?jJ 1974 Wlth a cumulatlve total of 1 564 mctre The'individual'
.statlstlcs nre listed in Table ™ and locations sre given 1in

flgure 1. . ‘f'..ff o “. A.}fi - B BN

%-~"»v 7.p‘ N bly oi bhese drill holes penetrated coal seams in

excess ox 50 cm thsck but the other four conthlnea none

r

h“ﬁEA gredter tnun 30 cm. Thls programme, along*w1th.1b drill holes

\

<completed 1n 1951 (f rkln 1)5)) outlines an area where three

coal,seams occur in the subsurface. The lowest, seam 71,
averabes 5 4 metres and appears to be split in the central
area ‘and soubheasbern ‘half of the besin. Between 15 and 20

.metres,stratigraphlcally above the top of seam 1 is coal scem
]

2,~’nlch 1s a. llutle nore Lhdn 1 metre in thickness. 1t
contalns a thln shdle detan in Lhe northern half of the
R basin.: A thlrd”seam,;seam ) approx1mately 60 cn tnlck,.occurs

v about 8 12 metre“ above seaw 2 (see correlations, Figures 3, &

A'and 5) <15’5":'f‘_e" '@;

- ' ‘ :'* f ;Other'cOaI seams were intersected but were not as
I consistent nor.as thick as the three seams described above.

\.
\.
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fQ.Stratigraphy

- Three cross sections heve been drawn through the basin (Fig. 1)

Which_is about 150 m at its deepesﬁ point,

N\

u51ng tne Lwo main COul sesms and the Triassic-bedrock contact
to show the geometry of e Copley Basin. Figure 1 also contains .

the-structural'contours showing depths to the main seam (seam 1)

r

N

(a) ulthology

;

1he llthology of hole CB4 is included to show the

’

complete sequence of sediments intersected in the deepest hole

drilled and it can be seen from this log (Fig. 2) the general

sequence cons lutS of surface sandy soll and clays followed by

approximately 70 metres of predomlnantly shale, with mincr

. sand-horizons. The coal bearing sequence is more sandy than

. i

-lobeS~B-‘C and D, particularly in the northern and western

arts- where caving sand terminated drilling on three OCCaslons,
1Y

Thls carbonaceou ‘and sandy sequence is approximately 40 metres
thlck in CB1. o 3 o

~

"The lower SeCthh consists of approximately 155 metres

\

.of grey carbonaceous shale reSulng on pale green lamlnated

'shale (bedrock) of the nmberoon Formation.

The type of bedrock and 'the main coal seams inter-

'sectedmin_all holes are 1isted-ip'Table 10

“Iﬁ'Figure B,Ithe compsrison between CB5 and CBS shows

! 2

cledrly that the main seam in CB5 had not been reached when N

- loose sand caused.drllllng problems and the hole had to be

abaﬁaoneoQ-

.(b)J Lorrelatlons

The Correlatlon cnert ove” Lhc COol beor ng interval

drllled durlng thls programme shows the consistent nature of

“the coal seams over much of the Oabln area. OUnly seam 2 is

reduced to a carbonaceous sandy shale and coal shale. interval
o B . ‘ l\-
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‘~inlthé_northefnmésf’p;ftaéfhthe basin iniéﬁé‘(Fig. 4). The
drilling carried out in 4951 showed that Seams‘2 aﬁdf% were
less con51stent tharn Seam 1 in thé'eastefn area (Figs. 5_and

| :‘;:: : Neiﬁher seam 2 nor seanm % could be -expected in CBY
S .
as sean 1 is too close to the erosional Triassic surface (7 m)-:

Cross sectlonb of LhO earller 1651 wel-s.are‘presented
in Figuﬁe815"and 6, and a correlatioa of the non-coal interéecting‘
drlll hoies of 1974 are shown in flgure 7 in order to comDWeLe
the record of leldble drilling duta.

An old railway bore (Bore 5) drilled in 1918 near the
dams at Copley cannot be located accurately and fecofds do not
giVe_a'complete»ldg, only a statement that no coal greater
than "one inch" in thickness was intersected in the Triassic
sediments. thé bore was- drilled to "781 feet" and bedrock Was
intersected'ét'"677 feet". |

| This information alont with ho coal of note in C61
'(Fig. 6) has forced the interpretation of subcrop'éhown in
jFigure 4. This does not dlscount the northeastern sector
ntlrely as ‘a washout or ‘minor fe aulting could remove the coal’

~in these two bores.

L GONOLUSTONS
 4;‘f1t is clesr from thls programmne that:both the area
‘and thickness of the coal seams are larger than
_ R - first anticipated.
o } 2. éﬁé‘basin'is well outlined_excepﬁ in the north-
east Quadraﬂt. |
BQI-Thé "indicéted" reserves are as follows:
mhe area of\subcrop was measured uSLng a planimeter
" and was found to be 2.4 square,kilometres. N

. ‘ . . .

As all previous tonnages have been 'derived by



‘assuming 1'ton = 1 oublo yara all metric’ meaeurem nts have been

3

' 'converted to 1mperlgl unlts to arrive -at avolume in million (i)

;cublc yards."'

et square km =d2:4;§P(5 ?”4)2?i"ﬂ06;
| = ?j 84 x 106 (square feet)
.3 ) . ) ,N‘
" Coal Volume = 25.84 x 10° x 15 (estinated average
E e 27 of 5oqme~1 and 2)

i .
= 14.%5 libl ‘cu. yards ..
Assuming 1 .torn per“cubic yard the "indicated" tonnage for seams

1 and 2 for'COpley Basin is 14 Wil tons.- (Apéroximately 14 Mid

tonnes) .

‘ RhCOmu NDATTONS

Additional Drillihg

The basin structure is now well outlined except in

“' the northeast quadrant which in the first instence was assumed

'”‘".to be barren of ‘the two thlokex seams 1ntereected in previous

'1Q'dr1111ng (061 and the old bore 5) e Results from holes CBG and

CB? have extended tho area of coal uubcrop to the north and
~thrown ‘some doubt on the northeast area.A It is therefore
.recommended that % more holeo, be driL]Od in the northeast area.
‘”on tocat;ons are_snown in ngurevﬂ. The third will depend on

"the fesulte'from-the first two holes. The -reasons for drilling

- threo more holeo are llsted belowe.

'fiﬂ., lo outllne the northeaotern subcrop of seam 1.

2.; To outllne the ¢r1d351c-bedrock margln 'whiich is covered by
younger oedlments.

' ‘BLh:lo test the lower band of geam 4 for coaT quality. Two of

. the drlll holes should be drjlleo to bedrock° » L

.‘18th ¥ebruary; 1975 o I.J. TOWHSERD .\
CIJT:ST : o T GLOLOGLST '

. PETROLEUM EXPLORATION DIVISION
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TABLE 1

*COAL INTERSECTED
o v

o .. DEPTH TO SEAM FROM . DEPTH TO
TOTAL SURFACE (m) THICK- TRIASSIC DEPTH COLOUR ‘OVERBURDEN
HOLE ~ DEPTH : NESS (m TO AND RATIO :
- - (m) - SEAM 1 SEAM 2 SEAM 3 SEAMS  SEDIMENTS BEDROCK BEDROCK AT WELL R.L. REMARKS
- 4 (Thickness) (1+2) - FROM SURFACE  (m) FORMATION LOCATION ,
*CB 1 283 : 109.99 88.90 87.50 5.2 7m 262  Pale green 22 265.40 To test full sequence
‘ ' (2.97+ .83) (1.30) (.50) , . AMBEROONA of Basin & reach
: , : : ‘ - Bedrock.
CB 2 156.18 = - - - C - 17.87 . -153.68 Pale Pink - 274.90 ) To test marginal
, ‘ areas and depth
CB 3 134.:38 - - - - 12.00 126.00 Pale green - 272.08 ) to
' . : AMBEROQONA : bedrock.
*CB 4 73.76  56.37 39.80 32.2 4.6 8.2 - - 13 265.59 To locate the coal
. ' (3.49) (1.11) ?(1.05) seams, southern:
) extensions.
*CB 5 151.50 Not reached 137.0 114.47 -~ . 6.5, - - ner" 265.97 ) Holes terminated
assumed Estimated because of difficulty
156 (4) -(1.43) (.62) " from corre- caused by caving
) Tation sands.
t ' : - chart. Holes CB5 & CB7 did
*CB 6 108.48 73.27 - 58.84 2.87 8.5 - - - 265.93 ) not reach their
‘ o (2.87) (.41) . ) objectives.
*CB 7 134 = 25.2 - - 5.15 16.0 Uncertain 5.9 . 265.01 B
(5.15) o : whether C IR
- - _ bedrock :
o , A ! reached e o
*CB 8 102.2 - 94.7 71.24 58.3 - 5.94 12.5 - - 17 267.76 . To locate the coal
: . (4.18) (1.76) (.54) seams, western
extension
CB 9 /3978 - - - 19.5 Pale grey - 277.29 To test northwest
_ : TAPLEY HILL ' ’ margin and reach bedrock
CB 10 80 - - ' - - Pale grey - 265.5 To test eastern
AMBEROONA ' - 'margin & reach bedrock
~ TOTAL . 1363.25 m '
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