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GRAVITY INVTS IGATIONS IN THE

MOUNT DAVqu REGION OF SOUMH AUSTRALIA.

“AquRACT

Gravity surveys wcre made in December 1960 over areas of
ferruginous eand silicious laterite in the Mount Davies reglon 1n
the extreme northwest of South Australie, esn area in which a sill-

“1like body .of basic snd ultrabasic rocks, The. Giles complex,

intrudes. Archaean metasediments. Nickel mineraliaatlon is

‘,aesociated with thg lauerites.

" The surveys have indicated that the Gravity method is

.guccessful in- delineating the ferruginous ‘laterite bodies end has
. _been used to determine the- extent of one. such ‘body ‘at 'Claude Hills,
"~ however the- method would sppear to be success sful. in tracéing the _'_
‘s1licious laterite only under very favoursble condltions. Gravity

surveys can be used also to trace the basic and ultra-baaic rocks

‘.of the Giles complex under more rccent covers .

' INTRODUFTION'

Axtensive nickcl mlnerallsation was- discovcrod in 1953,

V~near Mount Davies, Tomkinson Rangeq in the extreme north—western

- corner of QOuth Australia by a South Australian Mines Dcpartment

field party under the leadership of R.C. Spricg. A maJor explora-

- tion campai*n was conducted in the areq between 19)9 and 1958 by

oouth Weatern Mining Ltd.,;suboidiary of International hickel Co., |

fand holders of Special Mining Leage ho. 3} over the area. An.
'V'inve°t1gatlon is now being made of the nlckel mineralisation and

freglonal geology by the South Australian Geological burvey to make'

and 1ndependent appraisul of the econonic potontlal of the area

.nd Lo contribute to the knowleage oi the geology of the State.

o eThe work which is the uubjcct of thia report Was undcrtakcn to'
i]test the applicability of gravity surveys. to the search for nickel—

'1ferous ore boaiea 1n the rcgion and was carried out in Decembcr

vif1960..
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actlive erosion.'

2

GEOLOGY:

' The geology of the Mount Davies Region end of the nickel

.mincralisation is discussed in detall in "Preliminary Report July

1960, on Regional Geology and Nickol Exploration in the Mann 4—Mile'

;aheet and adjoining arcas" by Brendan P. Thomson, M.Sc. and
‘R S.vMirnms, B. S.c.,(unpubliqhed report, South Auatralien Mines
ﬂDepartment G.u._l782, SR lL/2/87). The report mames reference to

'previous work in the area.‘

The Mount Davies reglon, llCu in the Mann - Tomkineon -,4
Blackstone chain- of rnnuee, vhlch run enorelly east-— weet and are
flanked to. north and south by extenoivo deoerte. r"he rgngeq rise,f

sharply up to 2 OOO feet aboVe the general plain leVel itself -

'about ? OOO feot RbOVP sea level, and are apparently subject to

Many thoueends of feet of Archaean medinm to coarse o

'grained cl ntic qedimonte with occasional dolomltes were depoeited
in’ the aree ‘and - suboequentlv highly metdlorphoued to form a

:'Va'iety of gneissee, grnnulitos, and minor quartziucs.- Into theae'v'

N

-xrocks ‘are intruded locallv, ronite° and minor oepmatiteo and in
.the HMount Dnvies rerlon and nxtending over lOO m11e° 1nto Wostern
’iAustralia‘the layered b381c_and ultraboqic rocke of . the Giles
ilcomblex A lorge proportion of these rocks ere of norite gabbo
1composition but substantial boaieu of olivine and pvroxene rich
4 ,;_ultrabaaich occur. The complex ie broadly. concordant w1th the
,metaseuiment . and was qppnrently 3111 like in character and of

. great aerial extent the main sill hnv1ng a-thickness of the

order ofrlo-OOO feet lhe entire repion is traveroed by numerous

‘swarms of dolerite dyVeq from 30 to. 500 feet in tulckness. The
dyke rocks-a0proech noritc and gabbo in compoeition and also occur

‘;as minor 91119. 

The metasediments were moderatoly folded prior to the'

introduction of the Gilcs complex and iurther v1olcnt folding

.‘occurrcd during or after 1ts emplucement The ba ic dy&eu were
;then 1ntroduced alon activo qhears and tcnsion crack.. Further

‘-tectonic activity occurrea and the laypred rocks of the Giles



3,

fcomplex now lie 1n a near vertical position;

» The area was peneplained in middle to late Teftiary
-time and -was. subject to weathering which resulted in the. formation
of gossqn-like ferruginoua 1ater1te over the UltrabBSLC areaa.

AA 1arg° part of this 1ﬂterite ha subseaucntly undergone
7silicif1cat10n end it. was in this siliclfied laterlte thﬂt nlckel

: minerélisation'was7firet»observed Extcnqive arillinL of ‘the

'.lmain latoxlte outcrops near Mount quinq hn shown prlmary mineral- o

isatlon of the ultrabasic rock to be of the order of leqs than
fﬁ,0.2 per cent nickel. It would eppear that the mineraliaation ia
nlargely °urlpce coneentrqtion from the orLglnal s;llcate mineral
';complex of the ultrqbdsic roc&a.' The ferruginous uneillclfied
;late ite have the appearnuce of- red yellon ana brown clayey
':ochre and at Clauae Hills, thc largest depoqit found in the Mount
avies reglon (end also 1n ‘a much rmore exteneive deposit at
1w1nge111na in. Meetern Australia, 18 miles northwest of nount
"Daviea), the ochres contaih 1n places DVOP 1 per: cent nickel.
The 1aterite urche is upllited broadly erched end
eextensively eroded V Qusternary depo%ltk, mainly Snnd dunea,
’pedimenteAand recent alluviu” cover. connioerable areas.  The_
._western end of the Cleude Hills body is cUncealed under s thin
3sand cover, This deuosit ‘and plso the northwestern end of" the
l ﬂScarface Zone, ‘an drea of eillcified latcrite near “ount Davies,
 were conuidered by Thomaon andI&irwne to be ‘the depouite in the

‘area_most.llkely to have an extenulon_unaer the_%uaternary COVer.

PR“VI(U"‘ ~”'I[Y‘:.[ (,AL [RE R (' A
| -Bouth Wegterﬂ,Mining Ltd. conducted extensivc geophy91ca1

58urvey vqnd reqearch in the Wount Davies region.

,“' ' | Ground magnetometor surveya were - conducted over: all

;iﬁportent rovk type in. the BPGﬁ and aerlal magnctic surVeyu were

: made by the Rureau of Iineral Reqourcea for comparidon purposes.

,'It wes concludoa that the mog netic methou vias not a uaOLnl quide

to ore boulos duo to the maekinﬁveffect of magnetiun'which occurs



both in the diles corhf)lex and. in ‘the older -i-'ocké; |
Geochanical chhOuQ ware hrlgd but gaVe no positive
reaults. ;_t .'1f . ”e-".V ey u | 7
" Electromagnotic survey methods were ‘used extensively in
'.the aearch or eulphide ore-oodiee'w1th no»positiVe iesult. 1A
great aeal of experimentatlon aud rescarch went towaids SOiving
ho prob dﬂ of over oming the conduct-vn effeots of sa]ine_ground-
: Water, Both aerial ‘and grouna suvveyq were made and five _
'anomelies Were selecteu,for drilllngﬁ‘iNone'of the anomaliee_wee-
;caqsed_by qulphides.’ B R | | R
e i':Resistivi+y surveyn were attempted and it ﬁsé fodnd’thatfi}
:formatioh boundarlee'conld be projected in arees covered by ovew-i.
'burden and Jasperiodal 1aterite. 3
V Repional vrav1ty eurvoys have r cently been made both
by the Bureau of Minernl Resourceq and the South Auqtralien.Mines
t'Department but the re,ultq are not aVailqble at the time of o
'1writing this report. B .
‘ ' ' A regional aeromngnetic "urVeJ hae been coinpleted by’
the Bureau of Wineral Resrurceq and- the reqults are being reduced |

'by the eouth Australian Mines Departmcnt.'_

Mm‘ [ODC‘ USED I\M) PEGUL'?“?:

Gravity survev° were:hade OVer both Scaquce Zone and-

the Clauue Hillq area, to find out if the gravity method is useful ‘

in traeing pos qible extens1ona of thcao bodies unde" Jounber cover.

' - The followinv aoproximate aver age_denSLtiea ware
determined for the rocks of the reg ion."_ -
B >'~f?yroxeoite"’ o 3. h
Norite = . 3.0
vﬁsiliciouejleterite”-»2.7 ..

.EefbugihOue'laterite » 1,7

Scarface Zone.

A travorse wag run over Scarface Zone with stations'

1ocatea every lOO feet by chaining and levelled by oboePVation of



‘the vertical angle._ The bearinv of thc traversc was obtained

: from an uncontrolled photomocaic of the area. The Bouwuer gravity

anomaly waa computed for each etation to en arbitrary datum, ‘using -

‘.an eleVation correction of O 060 milllgala per foot cor esponding |

-tc-a.density of,2;7, o8 qlmoot all of the relief on. the Lrave"se'

line waa;cacéed oy hills of biliclouq 1qterite. Ho topographic 7

"corroction was applied ‘as it was consxuercd it would be negligible.

| _ The surVey inoicated a strong rcgional gradient positive

: to the.vouthward of over lO milligala per milc and superimposed

on thiu- , xc]l negqtivn residual ancmaly of less than one milligal

-‘over the outcrop of =1licious 1aterite.""' -

S It ia conslaered that the regional anomalJ is caused by‘
,the dense rocka of the Gilce complex Whlch in thiu area are v
: thlckoning verj rapidly to the qouth._ It is conoidered that the
fresiducl anomaly of lnss than one milliﬁal is too smsll to trace. -

L the ilicifled latorite in this area with strong regional gradientQQ'“
‘The lateritc 1q overlain by unknown thickneeser of light over—_ |

‘:Zbu~den and unde"lain by basic and. ultrabasic rocko of Varylng
;‘densitieq. The densitv contrast between the laterlte and Laslc
_rocks (0.5) is too small for tho succcea;ul use of gravity surveys

,1on thie problan.

‘::AClaude niliq zOne.

A eimilar tquer"o was run over. the Clqude Hills body
r,but as in this arpa almoqt all the topographic relicf is caused
: by hills 01 ulurabastc'rock, an elcVQtion correction of 0.053

Amilligals per foot wao used correcponding to a denalty of 3.2

x A broad cositive anomaly correuponds to the ares’ unaer---i‘-

vzlain by ha31c and ultrabaeic rockq anu euperimposcd on thls a
: jncgqtive anomalv of over 2 milligel, over the outcrop of thejz'

5lferruginoua lateritc. A grid of gravitv stations was establishcd

‘Vfusing the old baselino eetablished by oouth Wbstern Hlning Ltd

i] "tatious ucrc locate( hy chaining at 100" feet interVle on-.

u'travcrse lines 800 feet apart and 1cvelled by obaerVation 01 the

vertica] qnyle.' The bearln& oi tho baacllne was uctermined by



aolar obaervation. The Bouguer gravity anomaly was computed to
an arbitrary datum for each atation.: No topographlc corrections
were apnlled aa they were considered negllgible.
i_' ' . The gravity atatlcns and valuer were plotted on a:
_-geological map of the areca and contours of the Bouguer gravity
‘anomaly were drawn. R ' | 7 ‘ B

The surVey indicated the ultrabasic.rock outcrops of
l;CIaude Hlllu‘to be 1ocated on a regional gravity high ‘ag 19 to
- be expected becquse of the high Oeneluy oI Lhe u]trabasic rocks.

ﬂSup rlmposed on, tb1u broad npav1ty hlgh lq a graVJt low which'

vccoinclces with~thp'ar63 underlain'by fcrruglnouq lotprite.“

'V’The negatlve qnomaly covers an arpa 6 OOO fcet by 1 OOO feet

':'which would appeer to be the areq undevlain by forruglnouq
Vglaterite. ‘This reqult is to bc expectcd from the low uendity of

”fthe ferruginous 1ater1te overlyinb ba ic and ultrqbablc rocx of '
*high den51ty‘v The-survey also’ indicatDS-byvthe uteep grrvity
,gradlcnt that the’ ﬁargln of the Gllo° complex to the south of "

“u:CISUue Hills is wi*hin ;,OOO feet 01 the baaeline._ {

CONCLUSIG Nss AND RECOMMUNDATIONS
The wrrk dono ha _1ndlcatad that geophyslcql gravity

.surv0jq can bc of great UuC in dptermining the extpnt of depns its

*Lof ferr1"1nou '1ater1terbut coulu only be uaed under'exccption-'

_'  31ly fqvcurable condltions to trace depowits of ﬂllicioue lateritec_

";deposits concealcd by youngcr covwr a. pravity qurvoy qhould

1HThe gravity_methcq.woulq also appcar Lo be of considerablc use
”t;in:tfacihg thetbéSic:énd ultrabasic.rpck of the Gileq complex

_jurder more recent cuver. | - - "
: The uurvey hsq apparontly dilxncated the thent of the
iclauan Hllls bcdy and qhoula be or conSLde"ablc valuc in any
Eproject to test thc boay by drillin¢.

. If 1t 1s cons 1aorea from fu thcr geologlcaJ wofk.thét

:therc are qny areas w;th any likcllhOOu of ierfurinoutilatcfité

:normallyubc succes ful in locatlng any nuch body.. Grav1ty survcys;



. 7.7.

- 's_houi'd _als'o b'e useful to determine .if. 'nhy_a‘rea ie‘underlain by 3
" rocks of -the. .Givle"rs\-'*c'qmple_x.‘ - | |

- A .

D. M. PEGUM
. . GEOPHYSICIST

" IMP:PAL
- 3/2/6
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