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GRAVIMETRIC INVESTIGATION OF THE KPEK-BUKMSIDE FAULT ZONE 

. abstract ' 
Further gravity traverses across the Eden-

Bumelde fault zone show pronounced anomalies due to 
faulting in the Proterozole basement. The results 
thus obtained agree veil with the structure derived 
solely from geological considerations, and have 
enabled the sens to be delineated with seme accuracy 
from Burnside to Brighten. 

1, INTRODUCTION 
In 19^8 V.G. Fenner made the first system tie measurements 

of gravity in the Adelaide area. Previous pendulum observations 
made by B.C. Bollard (1937) *nd C. Kerr Grant (1938) had shewn 
the possibility ©f delineating the major faults associated with 
the formation of the Mount Lofty Ranges, by detecting the gravity 
anomalies associated with them. 

This early work of Fenner and Kerr Grant using widely 
spaced stations succeeded in broadly locating a major fault zone 
in the Glen Osmond and later, Burnside areas. In i960 I.A. Mumme 
located what he called the Eden Fault Zone, in the Glen Osmend, 
Beaumont and Rosslyn Park areas. In. 1963 C.H, Bagot and B.G. 
Risely located a fault cone in the Bedford Park area* adjacent 
to the new university site. The results of all these earlier 
surveys shew pronounced anomalies due to the large density 
contrast between Tertiary and the denser PreCambrls-n rooks. 

In the first months of 1963 it was decided to attempt 
to trace the fault ttone found at Bedferd Park, to the south and 
north. Subsequently traverses were made along Morphett Road, 
Brighton-Seacliff Beach front to the south, and Coodwoed, Uhley 



and Pullarton Roads to the north. In January 196k seven further 
traverses were made along 

Cross Road 
Greenhill Road 
Montacute Road 
Gorge Road 
Grand Junction Road 
Tea Tree Gully Road 

In an attempt to trace the Eden-Burns Ida fault son© to the north, 
A further traverse was made along Brighton Road In an 

attempt to clarify the structure in thiat area. 

2. SURVEY DETAILS 
After an Initial survey to find suitable sites some 

twelve traverses were recommended. 
(*) Location of traverses 

Line i Brighton - SeaCliff Beach Traverse 

Start 1 Corner of Downing Street and Esplanade North 
Brighton, and extending 2000' to tho north and 
13,000' td the south. 

Finish! At the northern wall of the most southerly blook 
of toilets at Klngsiosl Park. 
Stations at 200* intervals. 

Line 2j Morphett Road 
Start1 Oaklands railway station and extending 3,000* 

along Morphett Road to the north, and 10,600* 
along Morphett Road to the south. 

Finisht 10,600* south of Oaklands railway statlonalong 
Morphett Road approximately 100* south of the 
corner of Morphett Road and Wookata Crescent. 

Line;3» Goodwood Road 
Start; At the corner of Goodwood Road and Morgan Avenue 

Dawe Park extending 9 ,200* south along Goodwood Rd. 
Finish J Near , the corner of Buena Vista drive and Largs 

Parade Centennial Park. 
Line 4s Unley Road 
Starts At the corner of Unley Road and Cross Road and 

extending 9,400* south along Unley Road. 
Finish* At the point Where the Plreot continuation of 

Unley Road - Belair Road meets the abutment of 
the higher level of tho Belair Road. 
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Fttll^r^on Road 

Startt At tho corner of Fullarton Road and Fisher St. 
extending 9,400* south along Fullarton Road. 

Finish! At most southerly point of Fullarton Road* in 
the tipping area of the Hitcham rubbish dump. 

Line 1-64» Brighton Road 
Start* S.E. comer of Dinsdale Avenue (Brighton Oval) 

and Brighton Road extending 11,000' south along 
Brighton Road and Ocean Boulevards, 

Finish« At the Marine - Golf Clubhouse on Ocean Boulevards. 

Line 2-64« Greenhill Road 
Starti N.E. Corner of Greenhill Road and Portrush Road 

- 7,800* east.along Greenhill Road, 
Finish* N.W. Corner of Hallett Road and Greenhill Road. 

Line 3-64) Montaoute Road . 
Start) BP Service station on N.E, corner of Montaoute Road 

and Lower North-East Road * 13,000* east along 
Montacute Road. 

Finish) 1800' Bast of right angle dog-leg in Montaoute 
Road - at beginning of trees, 

* 

Line 4-64) Gorge Road 
Start) A reserve and church on the N.E. corner of Gorge 

Road and Lower North-East Road - 13.000* east along 
Gorge Road. 

Finish) Some 3,400* east along dirt road running directly 
towards the hills - finishing: slightly before Wild 
Flower Sanetuary. 

Note) On all traverses previously described readings 
were taken at 200' intervals, 

Xfine 5-64) Grand J unction Road 
Start) At the NE corner of Reservoir Road wad Grand 

Junction Road -10,000* east along Grand Junction 
Road. 

Finish) Approximately 50* below the geological feature 
known as the gun emplacement. 

Line 6-64 Tea Tree Gully Road 
Start) Outside of Modbury Hotel on the N.E. side of road 

following the road east for 15,200*. 
Finish) Approximately 1200' east along the road from the 

Tea Tree Gully Hotel, 
Note) Readings on Lines 5-64, 6-64 were taken at 400* 

intervals. 
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Llne 7-64s Cross Road - Angac Highway 
Starts S.E. corner of Cross Road - Glen Osmond Road, 

extending 40,400' along Cross Road and Ansae 
Highway. 

Finisht Some 8001 east of Glenelg Esplanade, 
Notes Readings on line 7-64 were made at 80Q* intervals. 

(b) Reduction of Results 
As no reading at a station of known absolute gravity 

value was made, all readings obtained merely represent fluctuat-
t 

ions of gravity above an arbitrary datum. All twelve traverses 
have bien "Tied* together and are hence mutually consistent. 
These traverses have been corrected so as to be consistent with 
the previous work carried out at Bedford Park by C.H. Bagot and 
B.G. Risely. No attempt was made to connect these results with 
the earlier surveys of I.A, Mumme and C, Kerr Grant. In order to 
assist in correlating this work with any future surveys the station 
ACS! established by the Bureau of Mineral Resources at the 
Kensington Gardens Walker Scout Hall was tied to the 1963 
and 1964 traverses. This station (see Department of Mines minute 
dated 5/2/64 in DM 11/59) was found to have a reduced level of 
472 .o feet (Datums LWOST port Adelaide less than 100 Feet) and 
a relative gravity value of 142.9 gravity units. 

After correction for diurnal drift, the field results 
were adjusted for latitude and elevation. The datum LWOST Port 
Adelaide less than 100' was used to obtain the height of stations. 
An elevation xiorrectlon of 0.6 gravity units per foot was used for 
all results. This correction factor corresponds to an average 
rock density of 2,67 gm/cc. It is probable that this density is 
too high in the actual basin and consequently the elevation 
correction is too low, however, this error should not mask any an-
omalies of the magnitude being sought. Using this correction on 
the northern lines has the effect of introducing a slight 
regional, gradient which causes a decrease of readings towards 
the Adelaide Hills, This gradient does not remove any anomalies 



but merely changes their graphical orientation. 

1. RESULTS AND INTERPRETATION 
Of the twelve traverses mado, six show jpronounced 

anomalies associated with marginal faulting in Adelaide system 
rocks. These anomalies Ware detected on Brighton, Goodwood, Unley, 
Fullarton, Cross and Greenhill Roads (see gravity profiles), and 
are caused by the density difference between the Tertiary sediments 
in the basin and the more consolidated ProCambrian rocks of the 
Adelaide System. It can be seen that these large anomalies were 
detected only in tho Southern margin of the basin, i.e. in areas 
south of Burnside. 

It is thought that to the north of Burnside the Tertiary 
sediments gradually thing being thinnest under the Tea-Tree 
Gully traverses. In this northern area the Eden-Burnside Fault 
2one seems to consist of several splinter blocks; each block 
tilting at a low ancle to the South-Cast i.o. towards the Adelaide 
Hills. This tendency for northern splinter blocks to tilt seems 
to be greatest in the Tea-Tree Gully area; and decreases to tho 
south. Theoretical plots on the Gorge Road traverse show tho 
possible existence of two or more splinter blocks each tilting at 
a low angle towards the Adelaide Hills, and each separated by 
faults of small throw (100-300'); (rather than the previous concept 
of a single fault). Bore hole data on this traverse shows 
fluctuations in basement ot small magnitude, that can bo reconciled 
with the concept of tilting splinter blocks. This tilting of tho 
blooks towards tho hills explains the tendency of the gravity 
anomalies to dip to tho Bast. 

To the South of Mont acuta Road, tho Eden-Burnside Fault 
zona narrows considerably and appears to consist of one major fauli 
Tho throw of this fault increases to the South-West along its 
strike, and varies from approximately 200-300' in tho Magill Area, 
600* In Cross Road Fullarton - Goodwood Road Area, to oomo 1200' 
in tho vicinity of Brighton. Consequently it can be soon that 
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tho basenont has an apparent to tho soyth-wost and marginal 
tortiary sediments are therefore deepest in the southern areas* 
The general tondenay over the basin is for the fault block© to 
dip South-Cast with tholr deepest portion being to the South-West, 
It Is possible that small splinter blocks also exist to the south; 
but have net been detected due to the small throw of the faults 
forming them, and the largo thickness of Tertiary aover. 

Theoretical profilos computed over possible sections 
show that , the fault is probably vertical or near vertical and nay 
bo located with an accuracy of ± 2QQ' • Tho accuracy of delineator 
of the fault atone is limited by the Hashing of rolativoly thick 
recent sediments, and by the possible ocourrenco of outwash 
gravels of relatively hl^h density on the down throw side of tho 
fault. 

To the north the fault detected is found closest to the 
scarp i.e. at Xtarasldo and Glon Osaend, Pullarton and Unley. To 
tho south near Bedford Park tho fault i© found farthest from tho 
scarp| thia is tho area in which tho scarp has the least relief. 
It is probable that in this area tho aearp has tai&rated southwards, 
aided by the less resistant nature of the outcropping rooks. This 
considerable migration has possibly caused the formation of large 
alluvial fans. It is probable that compacted gravels of relatively 
high density are masking the fault on the Morphett Road traverse. 
In this localised area there is also no abrupt break in slopo from 
scarp to basin. 

At the southern extremity of tho area traversed, tho 
fault is thought to owing rabidly to the south-west. In tho 
Kingston Park area it probably strikes alraoat exactly parallel 
to the beach (dee locality plan). Thus tho Dri^aton - Seaollff 
teach travos?se instead'of. ohowinc tho largest anotoaly as expectcC, 
shows only a gradual slopo. This can be oxplainod by having 
the traverse almost exactly parallel to the fault* 

It ia possible that a further fault or fault© osiot in 
tho Adolai^o system botwoon tho fault detected oad tlio seag>p. 



The fault found 1s the marginal fault of the Adelaide basin and 
has been detected due to the density across it) however, it is not 
known whether it is the major fault producing the Western scarp 
of the Adelaide Hills. It is possible that a further fault (Eden 
Fault?) of considerable throw exists to the East of this known 
fault, but has not been detected due to the lack of density 
contrast aoross it. 

• myt . . * . . « . « . yif . . . . . . . . . 

' A^-'R, J. Coppin 
qfoEff^f . - C^det 
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