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DEPARTMENT OP MINES
"SOUTH AUSTRALIA

Sscond Report
en:

GRAVIMETRIC INVESTIGATION OF THE GDEN-EURNSIDE FAULT ZOME

‘£§§ZEAQZ
Furthar grmvity travcrbea across the Edcnp
Burnside fault zone show pronounced anemalilies due to
‘faulting in the Proterezoic basement, The results
thus obtained agree well with the structure derived
solely from geological censiderations, and have’

enabled the sone to ke delineated with seme accuracy
from Purnside to Brighten,

1 s IMGDUCTION
In 19&8 w, G Fcnnor nsds the first systematic measurements

Qr gravity in_tho Adelgiao area, Previous pendulum ebservatiens
nade by F.C, Bullard (1937) and C, Kerr Grant (1938) had shown
the posiib&lity of'delineating'tha major faulte associated with
the feruation of ehe naunt Lofty Rnngcn. by dotocting the gravity
anomalies a-nectatad with.thsm. _ _

Thil early work of annzr‘nnd'xorr Grnnt uoins widely
spaced stations tuceeodod in broldly locating a major fault zone
in the Glcn Osmond and later, annsido areas, In 1960 I.A., Musme
located vhat he ealzed the Eden anlt-Zope. in the Glen Osmond,
Bcauuent and Roaulynkrark.areas. 'Iﬁ i963 C.H, Bngct‘(nd B.G.
ARisoly lec-ted a fnult gone 1n the Bedford Park ares, adjaeont
to the new university site, The resultl of il these earlier
surveys show pronnunoad unemnlic. du. to the large density
contrast between antiary—and the denser PreCambrian rocks,

In tho tirat mﬂntha ef 1963 it was docided to attempt
to trace the fault sone found at Badfbrd P;rk. ta the south and
north, Subsoquently travarsoa were mtdo along Morphctt Road.

Brighton-Seacliff Benohufropx-to the south, snd Goodweed, Unley



-
_and Fullarton Roads to the north, In January 1964 seven further
traverses weres made along
Cross Road
Greenhill Road
Montacuté Road
‘Gorge Road
- Grand Junction Road
Tea Tree Gully Road
in an n%tempt to trace the Edoannrnside fault zone to the north,
A further traverse va;-naﬂé along Brighton Road in an

attempt. to clarif&~ﬁhe‘atructurcA1n thaé ?reé.

2, . SURVFY DETAst

After an initial aurvsy to £ind suitable sites some
tvelvo trdveraao wvere recommsndéd

(a) wm_sssm
Line 13

Starts  Corner of Down&ng %tree% and Esplanade North
. Brighton, and extending 2000' to the north and
13, OGO' to the houth.

" Finishi At tho northcrn wall of the most eoutheriy blook
" of toilets at Kingston Park,

| | Stations at 200" intervala.
Line 25 M ohett Road

Starts Oaklands railway staoton and extending 3 000°*
: ' along Morphett Road to the north, and 10,600°
along Morphett Road to the south.

Finishs  10,600' south of Oaklands railway station’ aiong
' ﬁorphett Road « approximately 100* south of the
- corner of Morphatt Road and Wooknta Crescent,
Line 31 °A' od Road |
Starts ' At the corner of GoodWwood Road and Morgan Avenue
’ ' Dawé Park extending'anoﬁ' south along Goodwood Rd,

Finishs  Near the corner of Buena Vista drive and Large

S 'Parade Gentennial Park, .

Linq &g U Road

Start: At the cormer of Unley Road and Cross Road and
' extending 9 boo! south along Unley Road,

Firidsh: At the point uhere the Direct continuation of
‘ Unley Road « Belair Road weets the abutment of
' the higher level of tho Delair Road,



Line 51
Start: .

Pinish,

Fullarton Road

At the corner of Fullarton Road and Fisher St,
extending 9,400' south along Fullarton Road,

At most iOutheély'point of Fullarton Road, in
the tipping area of the Mitcham rubbish dump.

Line 1-64: Brighton Road

Starts

Findshs

S.B, corner 0f’b1ns&nle,A§onne (Brighten Oval)
and Brighton Road extending 11,000' south along
Brighton Road and Ocean Boulevarde,

At the Marins: Goif Clubhouse on Ocean Boulevarde,

Line 2-6h: Greenhill Road

Starti

Finish:

N.E, Cosrner of Greenhill Road and Portrush Road
- 7;800' east along Greenhill Road.

N.¥W, Corner of Hallett Road &nd Greenhill Road.

‘Line 3-64; Montacute Road .

Starts

Findeh:

DP Service gtatiom on N.E. corner of Montacute Road
- and Lower North-East Road - 13,000' east along
Montaoute Road. -

"1800' East of right angle dog-leg in Montacute
Road - at boginning of treas.

*

Line 4-64: ..ess.e.m

Start:

Fintshs

A regervé and church on the N,E, cormer of Gorge
Road and Lower NortheEast Road - 13,000' east along
Gorge Read.

Some 3,400' east along dirt road running directly

. towards the hills - finishing slightly before Wild

Note:s

Flover Sanctuary

On all traverses provioully describnd readings

.were taken at 200! intervals.

Line 5e6ls gandaJng gggg'gg

Starts -

'Einiahs

Line 6-64

Start:
FAnishi

Notet

At the NE corner of Reservoir Road and Grnnd
Junction Road - 10, 000' uast along Grand Junction
Road, :

Approximntely 50! bqléw‘the.geological feature
known as the gun gmplaoement._

Tea Tree Guily Road

Outside of‘Modbnry Hotel on the N.u. side of road
following the road east for 15,200,

Approximately 1200' east along the road from the
Tea Tree Gully lHoteél,

Readings on Lines 5—64 6=64 were taken at 400"

intervals,



"

Line 7-64: Cross Road - Anzac Highway

starfa : ~ 8,.E, corner of'Croaa Road - Glen Osmond Road,

' extending 40, hao' along Cross Road and Anzac
Highway.

Finish:  Some 800" east of Glenelg Eepiannde.

Notoe: . Roadings onfLiﬂe 7-6l were made at 800' intervals,

(b) eduggg._og of Hesults | |

As no reading at a atation of known absolute gravity
value was m&dq;_all readings obtniged.meraly repregen$ fluotunt-
ions of gr;vity above an.qrbitrﬁry‘datuns All twelve traverses
' have beéen "Tied" fagethe; and are hence mutually consistent,
“These traverses ha#eAbeen,aorrcefed 80 as to be consistent with
the proviqus work aarriéd:out.éﬁ.Beﬁfbrd.Park by C,H, Bagot and
B.G. Risely, No attempt was made to comnect these results with
tﬁé ea;lier saurveye of I;A. ¥Mummpe and C, Kerr'drant. In oxrder to
assist in correlating this work with any futu?e surveys the sfation
ACSI esteblished by the Bureeu of Mineral Resources at the
' Kensington Gardens W&lkeé'Scout ﬁali WaS tied to the 1963 |
and 1964 t&aveéaea. This station (eee Dapartnent of Mines ninute
dated 5/2/64 in DN 11/59) was found to have a reduced level of

2.0 fest (Datums LWOST Port Adelaide less than 100 Feet) and
& relative gravity value of zﬁg‘g_gggzggx_ggg__

After correction for diurnal drift, the field results
were adjusted for intitude and 6iévatioh. ‘The datum LWOST Port'
Aﬂélgide ieas thaﬁ‘lOO' was uéed'ﬁo'bbiain the height of stations.
An eleﬁﬁtion-¢orrectian,of O.E'gfavity'uniis ye:ffoot was used for
all rasults. This correction fagté: corresponds to §n average
rock deaaity of 2 67 gm/ce, Xt 1§,prubable thet tﬁis density is
too high in the actual‘basin!and'cénsequently the e¢levation
correction is tco low, however;thia evrar should not mluk any an-
omnlies of the magnitude being sought, Using thia co;roction on
the northern lines has the offect of 1ntroduoins'n slight -
regional gradient which causes a deerease of readings towardo

the Adelaide Hills, This gradient. does not remove any anomalies
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but merely changes their graphical oriontation,

3. RUSULTS AND INTERPRETATION
‘ ’ 0f the twelve fraversés mgde,'six show pronounced

anomalies associated vith.margihﬁi faulting in Adglaide aysteﬁ
rocks, - These qnnmaliee:vara deteothAon Brighton; Goodwood, Unley,
Fullarton, Cross and Greenhill Roads (aoe'gravity profiles), and
ar6 cnugeﬂ'ﬁy the density differenco between the Tortiary sediments
in the basin and the more comsolidated ProCambrian rocks of the
_Adelaidé.Syntem. It gan}be seen that these large anomalies were
detected only in the Southern'mafgin of the bmpsin, i.e, in arecas
south of Burnside,

It is thought that to the north of Durnside the Tertiary
scdiments gradually‘thing being thimmest under the Tea~Tree
Gully traverses, In this northern area the Eden-Burnside Fault
Zone secms to consist of several eplintor blocks; each block
tilt;ng nt_g loﬁ angle to ﬁhe-SoutppEést 1.0, towards the Adelaide
Hills, This tendeﬁoy for mnorthern splinter blogks to tilt'peema
to be greatéat_;n.the'Tea-Tree Gu;ly‘area; and decreases to tho
‘south, Theoretical plots on the Gorge Road traverse show the
pbssib1o exist§nce.of two_or:mqre>np1tntor'blogka ecach tilting at
a low angié towards the Adelaide 31118) and eﬁch assparated by
faults of emall throw (100-300'); (tather than the previous concept
of a single fauit), Bore hole data on thia traverso shows
. fluOtﬁations-in béaoment of small magnitude. that can be reconciled
with the concept of tilting splinter blooks, This tilting of the
hlocka towards the hills ezplainn the tendeney of the gravity
anonaliea to dip to the Fast, )

To¢ the South of Montacute‘naad. the Eden—Burnside Fnult
FZONC NArrows cpnsiderably andlappears to consiat of one major fauli
Thb throw of this fault increé#és to'the South»Weét along 4its .
-strike. ‘and varios from appraximately 200-300' in the Magill Area.
600' 4in Cross Road Fullarton - Goodtuod,ﬁoad Area, to somo 1200"

in tho vicinity of Brighton, Ccnaequantly it can be scern that



—Ge
. the haseﬁant hag én,apparonﬁ dip $n~t§o south-wost and marginal
toxrtiary éediménta are theréfbré.deépestxiu the southorn areas,
Thé general eendengy over tho-baaih is.foriehe fault blocks to
dip Southnﬁnst with thoir ﬂeapast portion boing to the South=YWest,
It is poasible that small splinter blocks also ex&at to the south;
but have nnt been detacted due’ to the smali throw of the faqita
fbrming ﬁhem. and the large thieknaas of Tertiary cover,
Theeretical profilos computed over possible seetiona
shaw'éhattthe~£au1t.ia pxobably vertical ox mear vertical and maey
'bo ioeaﬁed with an accuracy efgg 200', The acouracy of delineator
of the fault éong ié linited by the ﬁasking of rolativoly thick
recont séd&ments.rand by ﬁhe,poseibic oequrrencc‘of'outvash
graveaé of ralatiﬁely'higﬁ daﬁsity-on'the down throw side of tho
fault, | _ i
o the north the fault detected is found closcst to tho
scarp :I. e. at Durnside a.néi Glon Osnond, MJ,ax‘ton. ond Unloy, To
the aouth noar Bedford Park the fault is found farthest from thoe
scarp; this is the area in which the scarp has the lenat relicef,
Xt 1q\probabze that in this arca the scarp has migrated southwards,
aided by the leas resistant nature of the outcropping rocks, This
con@idorable-migraegpn hgs péssibzy}aaused the.fbrmatién of large
‘ alluviél,fans. It is probable that compacted gravels of rolatively
high dénnity are masking the fault oﬁ éhé Marpﬁet% Road traverse.
In this localiscd arﬁa thero ia also no. abrupt broak im slopo fron
searp to hasin. .

" At the southern oztremity‘of tho araa traversod, tho
fault is thoughﬁ to ewing rapidly to the south-wost, In the
Eingeton Park area it probably strikee almost oxactly parallcl
to the beach (see locality ‘plan), Thus tho Drighton - Boacliff
beach travorso instead of showing tho largost anomaly as expectcd,
" shows 6n1y a gradual élopa. Thia can be oxplaincd by having
the traverae almost exactty p&rallel to the fnu1e¢

It 48 possible thaﬁ a fui'ther fault or f’aul%e orgiot 4n

ﬁho hdelaido syatem botwoeu ﬁho fault @etected and the 5eaTD.
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The fault found is thé.marginélffaglt of the Adeiaide basin and
" has been detocﬁod due to the deﬁstty across 1t however. it is not
known whether it is the najoi fault producing the Vestern scarp
of the Adelaide Hills, It is possible that a further fault (Eden
Fhult?) of considerable throw exists to the Fast of this known
fault, but has not be&g dptoeted due to the lack of Qenoity

' eontrast across it,

RICIAGK - _ . | R 'Js Coppin
g/b/64 N L T Qgﬂﬂﬁx-lﬁ___n_SQSE
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