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LBSTRACT

Results are given of a regional gravity survey carried
out by the Burecu of Minéral Resources acrosé the Eucla Basin
and continued westwards zs far‘as East Northam,.Westernlkustrdliaf
Readings were token at intervals of about $ miles along 1,975 miles
of traverse. Rnilway lines were followed where possible, level data
being available from Commonwealth and State Raglways for 1,136 miies
of traverse. The remainder‘was levelled uging microbarameters,

Bouguer anomalies are plotted as profiles along each
tr;veraé,_uaing a density velue of 2.67. No detailed interpretation
is attempted, as this woulﬁ.in#olve $00 much speculation in vieﬁ of
the paucity of geological data. Reeommendg}ionp are made for
additionai gravity traverses $o joim up the two main east-west
tiavefses, and to investigate & steep gravity gradient-west‘of the ,

Eucla Basine

(iii)
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1 INTROIUCTION

This record presents the results of a regional gravity
survey carried out by the Bureau of Mineral Resources acroass the
Fucla Basin in fugust, 1954, and January to March, 1955. It alseo
inoludes results obtained along a traverse betwsen Bast Northam
and Kalgoorlie, which, although not in the Eucla Basin, was done
during the same survey. )

The position of the traverses is shown on Plate 1.

2. GEOLOGY

Becouse of the size of the area and the fact that it has
never becn thoroughly surveyed geologlcally, the following description
is of necessity very general, i

The traverucs cover two major geological regions, namely
the Pre—Cambrian Sricld of Vestern fustralia and the Bucla sedimentary
basin vhich overlics tho shield to the north of the Great australian
Bight,

The Pro-Cambrian Shicld consists of granito, granite gnciss
and highly metamorphosod sedimentary and ignoous roeks of /xrchaocn [goe

Prider (1952) lists the lrohasozoic succession in Western
Lustralia os: :

1

4, Gr-nito (magmatic)

3. Gneisses and magmatitos (granitization)
2. ircheocan sodiments (whitestonos)

1. Lrchoenan basaltic laves (groenetonos)

In the castern part there are many arcas of groonstones.
Theso rocks, whith are important to tho mining industry beeauso the
major gold deposita occur in thom, arc osscntially motomorphosod
igneous rocks with somc meta-scdiments, Gonerally, their composition
is basic to ultra basic and thoir density (2.9 to 3.0) is highcer than that
of the surrounding acid rocks, (2.6 to 2.7). Vhitestonos, which are
metamorphoscd scodiments, arcanother rock type found in the aroa under.
disoussion. Tho density of thc whitcstones appcars to correspond
roughly to thr€ of granite; samplos from the Mt. Ragged Rango had a
donsity of 2.69 (Maitland, 1924).

The Mucla -Basin consists of Tertiary and Crctaccous
scdimentary rocks lying on 2 Pro-Combrion basements  The western
and castern mpyrgins of the basim arc shown on Plate 1. It is not
a decp basin; Dborcs on the railway linc betwoon Loongana and Forrest
rcnchod bascmont at dopths ranging from 1,000 to 1,300 feet. The
rcsults of on. neromagnetic survey made by the Burcau (Goodeve and
Quilty, 1957) indicatc that the dopth to Pro-Cambrian bosement docs
not cxeccd 2,000 feoet in that portion of the Eucla Basin covorced
by thc gfavity traverscs, On tho railway linc, the wostcrn cdge
of the basin appoars to be approximately 30 milcs wost of Rawlinna
and thc castorn cdge ncar Ooldea. The castern cdge of the basin
-+ is covered by 2 sand plain in which thore arc isolatcd outcrops of
granitc., ‘
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3. QPERATIONS

e Description of Traverses.

The. total length of the traverses is 1,975 miles.
Level data for 1,136 miles of this total were cobtained from
Commonwealth and State Railway Surveys, while the remainder,
mostly along the Eyre Highway, was levelled using hskania micro—
barometers.

The average station spacing is five hiles.

The following descrzptloﬁ’of the traverses includes
some remarks on general working cond1t1ons which may be helpful
in future surveys:

~

(1) Ooldea, S.ie to Kalzoorlip, ... This traverse rﬁns :
"along the Trans lLustralian Railway and was surveyed By

J. van der linden and ¢ne field assistant yn iugust, 1954.
Stations vaere located at railway mile posts for which
railway levels viere availabls, The traverse conneocts
pendulum stations established by the Bureau at Forpest
and Kalgoorlie and is 624 miles long.

A Land Royer and trailer provided the meang of
transport, and supplies of food, water, and petrol were
obtained frem the Commonvwealth Railegye., The traverse
was compleged in four weekg.

($4) East Northgm, “.A. }o Kalgoorlje, W.h. (Q;gversa Rl.

- This traverse starts at station 214 of the Perth Basin
gravity survey (Thyer and Everingham, 1356) and ends at
Kalgoorlie on the Eastern Goldfields Railway. A4ll the
stations sre at rail level, at sidings where posaible, buy
otherwise at level oroesings or railway mjle posts, The
traverse is connected tQ Bureau pondulum stations at Merredjn

and Kalgoorlie. , .
The langth of the traverse is J10 miles and it was oumploted
in two weeks.
(i11) Coolgex Vedse Noreoman, W averse X

Travwrse X yuns south from Coolgardie (V57) en traverse
¥ to Norseman (X21), ' For the first fifty miles the
railway line is inaccossible, and the gravity stations
had to be located on the main road. No levels were
aval Lablo along the road, and the gravity stations wore
levelled using miocrobarometers. Aftor the first fifty
milos railway lovels werce used in tho samo way as on
Travorse W, :

Tueo travorso is 105 milos long and was comploted in one
viceke. A



3

g N ; .
,(1v; Norsimaliy  ~ae t0 Codunad, S (Traverse I).

. This traversc tuns east from Nerseman along the Eyre
Highway to Coduna, via 3alladonia, iadura, Zuela, and
llullarbor., The only levels availavle were at Horseman,
Zucla and Celuna, and the cntire traverse was thorefore
levelled with microbaromnters using the limited control
provided by thess throc stations,

From Norseman to the border of Westeorn fustralia and
South fustralia, gravity rcadings werc takon at avery
fifth mile post, cxcept wherc some morc important or
permanont featurce cxistod. From the bvorder to Coduna
thorc aro no wile posts and most of thc country is
fcaturcless. Because of this most of the stations were
sot in by spogdomotcr. Fherover idsntifiable points
wore found thaey werc occupicd and thorce are sufficient
of these to onable any Futurce work to bo ticd to the
main trayversc. :

The travorse is 760 miles long aind was zomplated in
six weoks,.

(v) Mundrabjlla, /... to Forrcst, ... (Travorsc 2).

Mundrabilla is a homcstoad sixty miles west of Euola.
Traverso 2 follows the track from Mundrabilla to Forrost
on thc Trans Lustralian Railway some 75 miles to the northe.

#ith the cxcuption of the first cigat miles from
Mundrabilla the trav.rsc lics on the Nullarbor Plain.
There are no landmarks whatcver and all the stations woro
sot in by spocdomctcr,

B. Gravity lossurcmonts.

A1l the gravity moasurcments wore uiade with a Wordon
portablo gravity mctor, No. 140. Thc drift of the moter was
noasursd by mcking a socond rcading at cach station within two
hours of tho first roading, .t times when the drift was small,
uwsually in tho middlo of tho day, altornatc stations only were
road tviec,

€. Baremotric Lovelljng.

Bayometric livolling was donc using /Askania njorobaromotcrs,
Throc baromotors (Nos., 5112362, 5112387 and 5112473) wore carriocd but
only two woro in uso at any ono timo. Tho proceduro for lovolling
wes a8 follows:-

Ono baromctor was uscl as a baso instrument and the other
as a mobilo onc. Both baromctcrs wore read simultancously on ong
station, say Y10, Tho mobilc baromotor was then read at stations
Y11 and Y12 at thc samo timos as tho basc baromctcr was road at
station Y10 (using synchronizod vatchos and pro-arranged times),
The mobilo baronmctor 'was thon brought back to Y10 and rocad simult-
ancously with tho base instrumcnt aftcr whick the roadings on Y{1
and Y12 werc ropeatcd with thce mobilo barometer. Lfter this
socond roading on Y12 tho mobile daromcter was held there and tho
baso baronctor brough$ up to it for anothor siruliamcous roadinge
Statiops Y12, Y13, Y14 woro then road in thae samc vaye s tho
station scparation was about five miles the baromcters were never
norc than about ton milcs apart. L sjinilar mcthod of barometris
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surveying has been described by Stripling, Broding and Wilhelm (1949);
It differs from the method used in this survey in that radio-telephone
communication between the base and mobile barometers was used to
establish the reading time for cach barometer. An advantage of

this method is that the two operators can, by consultation, choose

a reading time when the barometers indicate the same pressure trends,.

The results of the levelling are discussed in the next

section. /
4.  RESULTS
A. Gzav;tx 0

The observed gravity values have dbeen reduced to give
Bouguer anomalies at sea level and are plotted on Plate 1. The
Bouguer correction has been caloulated for densities of 2.67 and
202+ The first value is the internationally accepted standard
figure for regional work; the additional reduction for a density
of 2.2 was done because the value was considered more suitabdle °
for the Eucla Basin., The values on Plate 1 are thoso obtained
* using the density of 2.67, and the profiles on the same plate
arc drawn for this value, There is little variation in relief
along the traverses, and the profile for a demsity of 2.2 is almost
ddentical with thc one plotted, though displaced upwards about throe
!dlligals.

Ho terrain correction was applied bhecause of the flat
nature of the country and becausas insufficient survey 1nformation
is availablo.-

The closuro errors to the pendulum stations were as

follows e
1. | Forrest to Kalgoorlie - 1.26 mill{gals
20 - Merredin to Kalgoorlio ’ - 1,25 ¥
3. Kalgoorlic to Zucla * 1,16 "
- B Forrest to Eucla - 1.42. o
Se Bucla to Ccduna - 0.18 "

These errors are considersd reasonable, taking into
aecount the longth of the traverses and the probable error of
tho pendulum statjons (* 0,6 milligals). The errors have beon
digtributod evenly along tho traverses. They could have been
reduced by adjustment of tho pondulum values, but this would
have becen unsound with the data availablo.
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No detailed interpretation of gravity data in terms

of geological scctions will be offered herc as this would involve
too mugh speculation. Generally, those parts of tho traverses
which are on tho VWost Australian Shield show the variations in
density of the Archaecan rocks., This 48 well marked in the
Xalgoorlie axoa (sce Platc 1), wherc local gravity “highs" are
measurad over tho graonstones and "lews™ over tho. granitc and
sditostonos, This is, of course, compatible with the densitics
. of Shese yrookse Correlation of this kind is not as obvious on
fhe raost of the traverses but it 48 important to romomber that

e large part of this arca, at prtsent mappcd as granitc, may con-
tain whitcstono and grecenstone rocks whose presonco is obscuroed
" by a cover of soil and latorite.

An outstanding change tn ihe level of the Bouguer .

anomalies on the southern traverse (Y) commences 55 miles east

of Norseman. The anomalies change from -90 milligals to +30
milligals in a distance of 35 miles. The centre of this ohange
is located at the creat of the Fraser Range., The Fraser Range
rises about 500 feet above the surrounding plateau, its highest
point being approximately 2,000 feet above sea level, It is
described by Wilson (1952) as "the largsst known basic charnockite
mags in Australia", Wilson further says that this mass has been
subjected to a thrust from the south-south-east, In a later
paper (Wilson, 1954) he shows a fault strilking north-easterly
and situated just to the west of the Range. Maitland, (1924)
has collected eamples from the area with density as high as 3.0%
. and 30020

After the peak value of +30 milligals the anomalies again
become negative to the east of Fraser Range but the gradient ie
lower than that on the western side of the range.

A similar, though smaller, change in Bouguer anomaly ‘
ococurs on the traverse along the trans-continental railway. : v
The centre of this change is 140 miles east of Kalgoorlie and ‘
lies almost exactly on a line extended from the Fraser Range in
@& north-east direotion., The lower gravity values found to the:
east of these high values on both traverses similarly are collinear
with & line extended from the Mt. Ragged Range (west of Israslite
Bay), where whitestone is exposed.

The Bouguor anonalies aTe clearly rolated to the Pre-Cambrian
structures of tho Vestorn Australian Shield., Lator in this report
it is rocommonded that morc gravity work should be done in this area.
Intorpretation of these rosults will bo more cortain when tho extent
and trends of the gravity anomalios aro better known.

Tho anomalics on both travarses over the Eucla Basin are
oonsidorod to be mainly an oxpression of dnnaity variations in tho
basement rocls,

To conclude this sootion it should be notod that the avoragoe
of all tho Bouguer sanomalies is ~40 milligals. This is ocnsistont
with tho fact that Bouguor anomalies on continental areas are generally

ltrongly nogativo (Daly, 1940, p.120).



. B, Barometric Levelling.

The barometer readings were reduced to feet and correoted
for tcmperature and drift, Satisfactory closures on points of
known .elevation were obtainod dospite the length of the lires,

The closura crrors wdrc:

1. Norseman to Fuela (442 miles) 4 25!
2s Eucla'to Penong ' (277 miles)  , ¢ 31!

'3.- Forrest to Eucla (180 milos) . = 23!

The orrors worc distributed evenly along the traversos.

' B  RECOMMENDATIONS

The work described in this rccord was donc as part of tho
regional gravity survey of Australia and will bo _supplcmented from
timo to timo.by additional work on that programme., Subject to this
tho following recommendations are made:-

(a) The two travcrscs across thce Euecla Basin should be joined
by the following north/south traverscs:-

(1)  Ravlinna to Balladonia.
(i)  Boid to Bucla.
(11i)  Cook to Nullarbor.
: (iv) Colona to Ooldoa. o ‘ " &
(v) ' The strong gravity trond just west of the Fuela Basin
should be invostigatod furthor, This could bc done by a traverse

from Balladonia south to Israclito Bay, wost to Esperanco, thon north
along tho railway line to closc at Norseman, -
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