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PRELIUINARY REPORT
; OAL _SURVEY TO THR NORTH
LEIOH CREEK GOALPTELD, 8.8:

“I. INTRODUCT mﬁ.

{
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Tho ﬁaigh greck ﬁaalfiaia 1a ap»raximataly 359 milen

‘nnrth ef A&ulaiﬁs, and is ﬁgavarnaé by the ra&laay from

?ort Auguata o Al&ae springe.

Gaal seems of economie ﬂmaertgnaa are known to cogur
in two basins about & mi&aa spert. one b&sia{han beon worked
by open aum'maﬁhﬂaﬁ aino@ 184¢ and arrangﬁm@nta are in hanﬁ
for Opaaing the nthar at an aurzy dato,

Immodiately to the nﬁrﬁ& of tho Known coal b&aina
19 an arce of some hundred ar‘mmre squsre m&laa, much of -
vhich 1s aavqwaé by & thin 1ayar af rocko yuangar than the
coal meagures. Oﬁher coal basinag aeui&/gxist hanaaﬁa %h&a
cover, but the task of prospocting for them by ar&liing
only is e fﬁﬁ&iﬁ&blﬁ one. Hevertheless, 1t is mansiéereé
negessary to ﬁbe aﬁun& development af %ha &maif;ai& 6s o
vhole, that the pwangeet&ag of this area shéaia be ﬁﬁmpiatad
at an early Gate.

auah>pwaepa¢tzag cun %s groatly ngcei&rated by the
uso of gébﬁhysiaal mothods which aaﬁl&nﬁ niﬁﬁan aaﬁimﬁntary

‘basins. In 1646 s gravity survey (I) wae cenducted by thio
| 8uraaufto wafk'thﬁ 1imita of the cosl seemns in the Borthorn

fiagin, | Thin ﬁﬁfVB? demonstrated the uaafa&aﬁaa ef aha

;gravimstric mothod in thia éiaaa of prospeating. The

efficaoy of thia mothod 1n.tka ‘more gansrai prablmm>¢f‘@uu~
iining the baains tﬁemaelvna has boon demanaﬁratsd.by vork
dons on tha Collte gonlfield, W.A. {:x;

(x} Gravity survey ﬁaigh erﬁokg Bl
R.P. Thyer, J.C. Dooley, |
"saraaa of Mimeral Resourcos, &ealogy and ae@phyaiea,
Roport No. 1946/26.,

(21) Guayhysical'smrva?Aar tho ﬁ@llié Coal PRasin,
H.0. Chomborlain, Buroau of Mineranl Romources, «
Goology and goophysics, Report fHo. 1647/69. - /2.
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‘.ﬁha prosent surv@y'wsavﬁnéarﬁakeﬁ at the ?equaﬁt of
tha South Australian CGovernment and waa onrried ocut during
aut.aber, ‘Rovember end maambﬁ:r, 194'?, by officersof mia ﬁuraau.
Tho fexlewing raport, 1a & brﬁlim&nary'ona sinoe the mnglyaiﬂ
of the resulis &g not complete. ﬁawavmr, aaffzaien% wark<haa
boon done to make possible the selection of sitos for tost &rill.
holes. B k | B :
" The aoﬁogérﬁﬁignqanﬂ»aﬁéistann& of mﬁmbéra of t&éy
stalls of the 55ﬁnh‘ﬁuﬂtraiian pepariment of Einaa, and of the
Eﬁgins&riag and Water Bnpgiy @apar@m&nﬁ arm grata fully aeknﬁwn

'1edgeﬁu
xx.:7:e§gaa§f.

The knowmn eﬁal doposite af the Lnign Crock ares are
of wviasaio age and osour in %aaina in Procambrian ruaka.= %heaa
v:eaka ore mainly ghales, alotes anﬂ quartsites, and they form |
the baaaﬁﬁnt ef the area. whéyfautarb@ around the knowi coal
basine end form rngga&cmiiinfﬁa ﬁhs east, ﬁéﬁﬁn &ﬁdl§6at of the
araa;Vi aa@&agiwai maﬁping-@a»ﬂaﬁe has shown the axiatonéa‘nf“,v
threo separate basins, called tha‘ﬁauﬁherﬁ,“ﬁentral @é.wﬁifbrd,
ﬁhﬁ the ﬁ@rth&gn’buaina‘ the Southern basin near Gopley contains
o uﬁefui eoal.-_ The @elfﬁré baein is mov being werkﬁd Ly eyﬁn
out methods along its northern edge @bara the cosl comos cloge <
to tho surface, ?ha»ﬁar%narnlbﬁa;n is ahollow and the coal it
eonteins ean all be ré@cﬁarad hy epﬁﬁ‘aux.m&ningﬁmaﬁhe&ag The 3
Talfarﬂ and Eorthorn basina @enta n_ﬁha k&aﬁﬁ'ﬁoaifraaervas of the |
e . | B o

7o the north of the &awﬁh&rn hﬁﬁiﬂ the Praaamﬁfiaa
'basomant rmeka and %hs Trisssic conl mmaaaras dhauld any axist,
. are covered by o thin 1ayer uf crataaaaua saﬁimenta uhiuh rarm
 ‘a low tableland.partly diasacte& by tr&b&tamiea of . Leigh Croek.
It vas over thia area thot the majar p@rhion of the geupbyaieal

surveg'wua carried out.
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STCAL MUTHODRD AND ITS APPLICATION

.

"he problem to bs sclved by geogﬁyﬁical mesny was thﬁh
of detecting concealed basins in the basement ronka, and, if |
possible, to estiﬁate_the thicknsss of the covering sediments.

The gravity method was choaen besause testa on the
Nerthern basin by R.¥, Tayer and J,.0, Dooley (I} in 194€ had
shown that this method was the most useful of those teated,

The instrunent used in the present survey was a Helland type
G$¢2 ghavity moter whiah iy move mudern than the hwble metey
used on the fForthern basin. )

Essantialiy, a gravimeter conslats of asnaltive
apring ﬁﬁlansa whiah lé used té welgh & amall gold mas# in
different parts of the srea surveysd, Varlations in the gravi-
taticnal attrastion producse onrtaayéndiﬁg variations ia the
wolght of the mass, so that the imsbrumsnt meassurées varistiona
in the gravitstlional sattraction or "gﬂ, fuch an instrument
must be extéamly sensitive and ﬁhﬁt.uﬂﬁﬁ In t.1s survey hes s
sensitivity of the ordar of one part in 50 millicns. 4 more
complete desoripticn ¢f gravimetrice Instruments end their
operation may be had Iin texts such ae "Geophyalical :ixploration”
by C.A. Helland., |

Tn field work, changes in "g" are measured aﬁ'msny
aﬁgtions over tho area belny swrveyed. These measurements are
sorrected for lnstrumental drift, elevation and latitude at.eseh
station, ﬁhe copreschbad values plobted snd conbours drawn on a
é&an of the area. ' ‘

As Precambrian rocks ure denser than the jyounger
sedimenta overlying them, negailve gravity anomeliss may e sex-
pested over bssins in thé basement.

‘ if the density diffevence betwssn the bassment rocks
and the sediments overlying them ls constant, than the gravity ‘
anomalies are related to %the thlckness of the overlying sedimsnta.

Howevey chenges in density in the basement rooks wiil zive riss

to anomalous gravlity values, whilech could be confused with similar

{I) e}'}c elt,

[deo
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anomalies Guo. to basins. | \

¥or this survsy, the aytimum aﬁaﬁien anae&ng wap
conaidéred to be 4 mile in both directions, With this station -
danaity, ¢ smoll baein af 1 mile dlametor woulsd hava at laaat
one station within it.

v, Rﬁ&ﬁ??s &Rﬁ ZggﬁﬂﬁﬁﬂfﬁTIbﬁ‘

- ~ The rosults of the gravity 1nvaatigntiem.nra ﬁhawn
‘ as eantauru on the aeccmynnying plan. fthe plaﬁ ehows alao .'
statibnn whore oboervations wers mada wnd suggeated ﬂltﬁﬁ for
tooting by boring.

'Ouﬁaﬁaading,fé&tﬁrea of the econtour gatﬁﬁrn dré}w

83 A very strong nogative §n¢ﬁ51$ of-nbnat-9 milligals
| ~ over the doop Teiford busin. | )
b ﬂ,é%aker‘nﬁgétive nn@malv,af about &.miliigula ovoy
the shallow Northern basin. - o
¢s A strong nagat&va anonaly of avout & milligaia with its
@entre.ﬁbcﬁt.s'milﬁa-ﬁ. Se W fyam:nynﬂhymat Raizgqy :
‘gtation. | , | |
d:  An ered of ueaé‘nagativa ancmaly in the vicinity of
th& Bundy areak - Hount Fitton Bnaé Crosaing.

The. anamei&ea ohsorved over the Telford and ﬂarthenm '
boains gorve fo a useful gulde for iu&arprataﬁian 434 an@mﬂlﬂ@ﬁ
found during this or future snrveya of the grea.

tho amomaly‘a miles Ve 8. W, of agmﬁhﬂrst is abaat
holf the intoneity of that’ cboorved over the Tolford basin end
_iﬁ»ia.tanta%iva1y~aaunm&a thgt‘i%‘ia dae ¢o a basin ghout halfl
'%hé aaﬁﬁh-af §hev$61fcrd basin, The terrain is ?ﬂugn,vﬁénaiaﬁigg
of a serles of himla\ramaiﬁing fra§ the diessction nf'ﬁhavﬁaﬁ@ﬁ~
iand. A flood pia&huaf leigh Crosk lics to tha~m@?€h of tho
unﬁmalﬁua aran. V To the south are wide low lying erees and 80me
oreak ahannaia, mith low tﬁb&é&nnﬁ bﬁﬁween th@m. o

Fhe low values observed noer the Hount Fitﬁcﬂ Raad -
ﬁunﬂy grook ztdualng apparently &c ned r@prnsanﬁ a basin, s

Procambrian rocks outorep in tho orock snd to the east of 1t.
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The reason for thia ammly ia pmbamy 8 ahanga in the 5ena;tty
of the bosement raaka. | | ‘

-

-

It ia pmﬁmia, 'f;ut mst ;ambable, mm:. the E,ynéﬁurat
mmaly is &ue t:a a faetum qi" i;hs bamm@m mek;a other than o
bmﬁ&n, but ‘ceating by boring will e’ the best mm “of décming

the metter. A auggeataé ﬁiﬁﬁ fer & bore is ahﬁm in Plate 1.-

Thig sii;e is sout;h, m‘? the aentrs ef the arxamly in order to

allow Nascma‘ble aamaa for the ﬁriﬁ.iﬁg plama. . Zts pzﬁamz.an

\-

‘ m 19 miles true west of mmway*e 391 miles xmg, and .76
"mila tvuﬂ south of the arzﬁ aﬁnt&en. -

-

ki 'zmmm

, %e gaephyas.tml wrvey to t:he nowh of Beei@ @raek
Conlfiold haa inaiaamd the ym‘ba‘m@ preaem& of . e baaﬁ.n in t%m
basement mnka, wﬁ.ﬁh i‘aa aemm nbom, . milea %, 3 B %2. fmm

' '_ rz.yndhﬁmt Hnnway Stetmn. &aeh a hasm my or mey not contain
.amﬁ, seams nm} the mothod ef uaing tho gmvit:y metar in thio

survey. mald giw no indication of tho: prsuame of seoal.
Brmiing ia raaamenﬁod to confirm the pwamea 01‘
the ‘baa:m, m:;d te mnt tor b*he mcistema of ocvel.

xu fiu propuvsed to resume gravity auziwys to the north

‘of Ioiph Crook early in 1648 :md pmrernbly aﬁwr the ﬁrﬂl&ﬁg

. re%cmande@ ebove hns beon oarmoa aub simﬁ the wmﬂ.ta of

*&hia teat nay imvcs e “ﬁmrxng on the plmuing ar fnrthaar fiéld

L ﬁp&m’ewm.
) w. Ha fmmm.
) gGeopnysioiat,.
“alboax'na, | ‘

28th January, 48, N .
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