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At the request of the .Governm..nt Geolollst ot westerQ. 
Australia some gravit, obsorvatloW1 were nuule .nee Bullsbl-oolt, 
a small township on the Perth-Gera1dton road, 27 miles hom 
~.e~tb.. It was thought that the gravity. Observations. would 
help resolvl1I a problem connected. w1 th the water supply of the 
toft$hip on whlch theaciviee of the Geolog1eal Survey of Weste:rn 
Australia had beellsougbt. 

Looal alltho:rltles had proposed 4 .. p Dos-iog .1th1n the 
prMlnct.' 0. t Balla .• ook fordo._t1c water ..• upplJ', theI!' p.ro.poaal 
.tlO ti(Hlbt beine In.apue4 blthe water senlce to tM R.A.4.J'. 
aerodrome a' 'e.:rce. fhis establlshmeat li •• ef'ft. the northerll 
ouiaaklrt. of DttUs'bJtook and 1s IIrYed by a t •• p bore Mar the 
Bullswoole :tal1w8, aiding a'bollt 2.m11e. we.t ot the " ... alp 
f'JtoDl which large qu.antltl •• of potable "atel' are pump __ 

:Ea tala ••• 
Although :8u11,$bro. l1ea on sG41ment. mostly I.rd and 

0.1." 1t 1s by 00 . means certain that a deep bol"e could be ellled. 
without encountering basement ro'eks at a comparailftl,lJhallO'lf 
depth. The maln scarp of the Dar11nsllange ~;1h1ch marks the 
western e4S$ of' the Pre-Cambrian. shield of lestern Australia 
11es only sshort distance to the east of the to'fIUhlp. !be Pr ..... 
Cambrlan baseme.nt rooks are mainly granite and metamorphl0' anA 
generally do not y1e14 potable water. On. tneother hand, the 
sediments generally oontain porous sand beds whi-ehmay be suitable 
aflulfers. It is eVident then that Ii prior knowled.ge ot the 
thickness of thesed1meat$ underlying the .elaete4 bore site 
would be of 00:l:'1$14.rab1e value. 

It has long been snspected that th$ Darli!lg searp 
marks the trace of a _Jor fault. If this is so and the fault 
11el~uttlelently tar to the eastot luU_.ook, a deep bore 
can be sited anywhere in the township Vllthout teU' 'ot encoWlterlng 
basement rocks at edlallGw depth, altbr)u.gh whether oroot sUo. 
a bore would enCOllntersIl1table aqulfers would rema1n unreS01YH. 
On the otbe'J' hand, If' tnerets nofaGlt and the •• 4lmenta have 
been deposlte4 on a gent11 8helV1Q1 ... buement, 1. tl. $ inost llkel1 
that the rleUb,tfoup pJl8sages sballow ba ••••• , 'be •• til Bull"brook. 

BeCall$e the gravltg method has proved suo •••• ttll. 
elHwhere in. d$termln1ng tht thlokwuu3 of $.,UmeUltsoverll1Q1 
.. eu .• b .. aMme. at. rocks t 1 t q, . thought tha. tao •• estimate .f the 
tkleJtDEUUJ of "e4btsnta Wl4erlylng Bull.brook cen14 be maa. b, 
u.alDI the methoa.. There ls an aa.eqUa'e ien.lt, oontr •• ' 'bet .... 
the Pra-Camwlan basement rocks (whioh ... rage about 2. '1) anti 
the sediments which, asta,.. as 1$ knoft, aver.,e about 2.1 f. 

blUt'RU-
~h. gravity observations were mati. with a Bor,aar4 

,ravf.seter a~~ were tied to a pea4ulum station at l\!Jrth. Station. 
locations vJe1ljtll spotted from tbe AU$tl"a11aa Arm, SUrve, 1 ..... 11 • 
• Jsot' Yane~p and Tood~.,. IlevatloQ wre read wlth 1:>81'omet8". \ 
except tor Stt1l;:tlt?n(b) at Julls'bJ'ook raIlway siding t where an 
aeeurate rai1 .. ~· .•.. " bench mark sened +.$ a. su.lta,ble r$Cerence level. 
r.vels bad apobable accuraoy ot ... 10 f •• t which was sattlelentl1 
accurate for t e purpose of the surver. 

i 

OM a\~·ternoon. July 7th, 19;1, was f>~qu1red :flOr th.e 
obsenations which tvere made at e1.."en statiou. The wrl t .. 
'fI.1 a.ssisted by~. ,. It. H.van SOL COll':reetl:Hu~ wel'e made 
tor elevation (c,rre<Jtlon teeter 0.07 mil.l1gala., pGt" toot) and 
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latitude and the resttlts are expressed as B01.tlU81' an,nmalle, 
relat1ve to theoretical values tor the International Blllpso14. 
Isostatic corrections were not made. 

EII~D •• DtI l;WtIRII~&"QI. 
Observation PQin.ts wlth eorresponding Ioqu... ano1Ralle. 

are shown on the aeoonlpany'lng plan. statio .. (tt), and (,) hay. 
approxblately the same anOlllaly and ser.. to fix a dlrectloa to!! 
the gr.v! ty contour linEu.. These are :roughly parallel to the 
Darling 'scarp as can be seen by comparing the Irav1t, contoua 
with the ground contour lines showl'l. Boulaer anoma11es inor(tase. 
trom west to .east antl :range trom -93 to ... 12 ml111.ala. Isostatie 
anoblies would, have heen more negative. Such 1&,1"'. negative 
anollalies are eOI1\zl('}nly Qs.oclated with lar,8 ;rock masse. wi t.b. 
densit1 less than nontal. Anomalies ara sbowa In seotion Oil the 
~.efJot';lpany1ng pl$te on whlch the observed values areoompareci with 
theoretical values calculated f~r 9, geololiolll ,ectlon whicll 
f'.atures a major taul:t. It flill be noted that th0 £f.' between 
observed r~lld ealtm.l#Ated valttss is vary close, ~nd. the .grftvltT 
ObS6l"Vat;L,ns ~n"e the1"etotte consIstent w1 th the $xl.tel'lC$ of' 
lit lI'.u130r fau.lt which oute:rops at the foot of the Darling scup. 
Although such an Interp:nta.tloQ. 119 not Uniquel 1 ••• ! ther. are 
alterlUl,tlv9 axplallatlons for th~ results, it s belayed til .. , in 
thls problem the lnt$J'pretatlo111 1.$ a reasonable one and probabll 
rep:resents the geological tacts. The enormous gravity gradient 
tbat 1s revealed. can tUlly be expla1.ned by the presence of a ma30r 
change in de.nsity. either extending to, or close to. the surface. 
No l"6UlSOnable distribu.tIon of tnasses. which lnelude. a shallow 
basement u.n4or Bu.ll.brook, can. be po.tIllated to fit the gravity 
data. 

According to the caleulationsl the most probable 
p,:)sltlon for the fault outorop 1s lieU station (ld a\ the toot 
ot the Darling soarp. thi$ positl0.n 1$ markea '01' a 11ne on the 
accompanying plats which has been extend •• north a.ad $Ot!th (sDown 
broken) puallel to tM $"1'. The 11ne JUts •• , about t aU. 10 
the .aat otBills'lwook but the uce:r'.lnt1 of its posIt 011 1. of 
th$ order 01 ... • mil_. 

The malftltude ot the lault call. tor lome Q:omaeat. 
The gravity resu.lts are oonslstent ~liflth a .tee,ly 41»,141 (80°) 
normal fault wi tb: an. ae(UlmUa t ion <:> f 8':PPl'oxlMtely 22,000 t of 
.edlmellts fHl th.e wesl'f1'al'd or ocean side provltU.OI" \ 

(a) The anomaly is due tH'1tlrel:;r to su,oh sediments, a. 

(b) 'l'he density contrast 1$ 0.;". '\. 

SOlU0 part of the anomalymli\l t in tact, be due to ~:U,spIQ~_D.t of 
den.se mat.erial at the baseo:r the earth's r1g1d erust. i: \ The 
etfect of stich d"p causes, 11o~v.r, would necessarily·b$ diffusive 
and gr.,,11;1 gradients due to it relatively small. It se~u probable 
that at ).east only a !'ninor psrt of the anotaaly eOl.l1d be d~· to $l1oh. 
a: <UllUh. The actu.al d$HS!ty et~)ntrast cannot be dates-mine. 
exper1mentall'l but it SeflU~$ 11kel.7. tha.t it would be less i~hall 
0.,;. The 0& cuiated ;m~ thleluJ.ess of too aedJ.a4ults,)' I 
1nverse proportiQnately to the dens! ty eontrast and anr r. \let101'1 
1n the oo.nt:rast would 1$&4 to an inCrC.,l'. 1.0. thte thlu_s$~t the 
sed1.rn.0nts. The average den.lt, of ttw sed1mellts may be ~ high 
.$ 2.4 Q.nd consequently their total thlcknes$ 111a1 be as ~t1~.tl'as 
40,000' • I .1. 
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The gravity resu.lt" indloat. that the Dull'9soarp 
neG' Bull .... cO!1lO14ea with the .t •• plr 41ppl1'1& (80·) 
normal. faalt. The taalt 11 •• a'boll' t : t mll4t to the •• n .t 
the main ,oa4 at BuJ.l.lfno1h At .... 11. thl.kul. of •• d1rlent. 
h •• been .poslt.,. on the •• twa1-4 nr coed $.14. of the raul'_ .... 
tMlr t"taltal __ ss 1$ bell$ve« to ex .... 20,000' a.n4 ma, 
p.08.1\)1, be as much as' 40.000'. It 1s considered that 4M, 
bOJ'1q could be tmd.r~ak.n anywhere to the ftat 01 the u1A 
~o .. through Bttllsbrook without taar of eneoun'teJllna baa_a' 
1'0._ at a. depth less thaa '.000- (an tts.uu'" 10we1' llatt ,. 
suoh boring,! and pnbabl, much d •• per. Wbathe,!' or not ault .. 'bl. 
aqalters woad be eneountered by such dGnl~p boJ'lq ea:rm.ot be 
determined trcm the gravity resalts. 

lal&:,llU,a.11 I 

_t,iraal .. JIll. 4'./1:8~ 
, ... GOYflrnm .. d ~ol.ogl$t, W.4. a_It • {If 

l ~ hot.I.f:;:r R •. T., 'rll!.~, .Pert.ll U'n1veJ'$lt,. 
4 .. 'bl~tGeololl.tt Caribe:fra. l : hophrdea1 Lib:a!',. 
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