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ffO m z CHIEF gBOLOaiSTt 

North-Vie at of South Austral l a • 

Ee submitted herewith i s Assistant Oeophynicist, 
\v.H. Knapa an*d report on t h i s area, with E d i t i o n s and 
modif icat ions , i'heso as?© concerned only with the evaluation 
and preGentation of the gravity result© which arc now 
presented for the f i r s t time in the fora of a contour plan. 

When the gravity r e s u l t s were computed by 
Knapaan, i t waa known that the scale fac tor used for the 
Carter Gravity Heter ^os in error, but i t haO. "been determined 
accurately with respect to two strand**^ reference rotations 
near Adelaide. 5he gravity interval between these two 
reference stat iono redetermined by SeodGMan and myself 
in Bid-1954 and sua a resul t a new scale fac tor has been 
adopted for the Carter laeter on t h i s survey of 0.835 gravity 
uni t s per d i v i s i o n . 

Knapsaan also obtained a closure error of alraost 
200 f e e t in the barometric l e v e l l i n g between the known l e v e l s 
at the railway siding© at Oodnodat^a and Abminga. On 
checking the resu l t s l a s t year no obvious reason for th i s 
error was apparent end i t -was thought to be due to errors 
aris ing from taking base readings at the base camp over 
100 miles from the observing stat ions* or possibly to 
inaccurate readings by the operator* who was the coop cook. 

However a reeheck of the values chows a surpris ing 
di f ference of l e v e l of apparently about 240 f e e t between 
s tat ions o» 4 &na <=o5 about two t i i lee apart on the Tieyon 
Abiainga Traversa. Such a change of l e v e l Ghould be 
accompanied by a change in observed gravity of 145 gravity 
units i f there i s no change in the reduced gravity value . 
The observed change in gravity between a 4 and a 3 i s only 13 
gravity uni ts and therefore unless there i s a topographic 
scarp of 240 f e e t and in addition a sudden anomaly of over 
10 railligala, there must be a discrepancy in l e v e l l i n g hero. 
This a ay be e i ther due to iaisreo&ing the instrument or e l s e • 
to a sudden aero s h i f t . To correct for th io apparent 
discrepancy the apparent readings from 5 to a. 10 have 
been increased by 200 f e e t . 

The values are based on the value of "g" at 
Oodnsdatta airport obtained by Kuckenfuss v i a . 979.1021 
g a l e . From t h i s the value at Absinga s iding i s deduced as 
978.9618 g a l s . 

Naraln in a survey along the Horth-South railway 
found the fol lowing values (Regional Gravity!. Invest igat ions 
in the Eastern and Centred Commonwealth^) 

Oodnsdatta Hallway Siding 979.0992 g a l s . 
Aboinga Railway Siding 978.9618 gals* 
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She c l o s e r agreement between Enapnmn,s end 
Narain's values at Aboinga i s perhaps f o r t u i t o u s . Although 
NaraiB's Oodnadstta value was taken at the railway s id ing 
and tauckenfuos * at the aero dross , the l a t t e r i e only l e s s 
a mile from the foraer and i t seems unl ike ly that there 
should be a d i f f erence of three a i l l i g a l s between these two 
s t a t i o n s . 2hia discrepancy, however, has no e f f e c t on the 
general character of the r e s u l t s . 

I t was hoped during the middle of t h i s year 
to have the l e v e l s on the traverses Qodnadatta to Loot) in a 
and £ieyon to Abasing, checked by J . B . S . KScCahon., ??ho was due 
t o carry out a -grav i ty survey in t h i s area on behalf of 
Geo surveys. For t h i s purpose h© was lent a miorobaroinetar 
by the Department but unfortunately t h i s inuaediately beca&G 
unserviceable from an internal f a u l t (which had been 
previously not iced , but had not given serious t r o u b l e ) , 
She unusually wet season prevented a return to t h i s area by 
McCahon. 

f o put the r e s u l t s of t h i s survey on a sounder 
b a s i s the fo l lowing addit ional work i s des i rab le* -

(a) He leve l l ing of Oodnadatta - I«aiabi&& a&u ftieyen -
Abminga travarsos? a l s o i f poss ible Lsiabina -
Tie yon on which the r e s u l t s are somewhat 
uncertain . 

(b) Gravity aid l e v e l t i e s between Oodnadatta airport 
on& s i d i n g . 

A d i f f erence of nearly 80 m i l l i g a l a , as found by 
Knapman, e x i s t s between Granite Boems and Oodnadatta. She 
Bouguer anomaly at Granite Downs, on rocoapi*,ati on, now turns 
out to be over 100 a i l l i g a l s negat ive . Ifc leostaft io correct ions 
have been computed for the area. Kn apian'3 suggest ion that the 
anomaly may be due to*a thickening of the s i a l i c crust i s 
accepted. 

4 4 -

M A M PHYSICIST. 

CKGSACK 
21/11/55 
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. 1 

SUMMARY: 

Almost s i x weeks were spent with the Far North 

West party at Granite Downs s ta t i on i n conducting magnetic 

and gravity traverses . 

Work was curtai led before s u f f i c i e n t r e s u l t s 

could be obtained for an accurate picture of subsurface 

structure.' Gravity calculat ions have been hampered and 

are incomplete due to inaccurate base maps. 

The magnetic work would suggest shallow bedrock 

between Granite Downs, De Rose H i l l s t a t i o n and Tieyoni 

between De Rose H i l l s ta t ion and Mt. Cavanagh and between 

Umbiarra well and Tieyoni 

The gravity work has revealed a large negative 

IBoug^r anomaly of -85 m i l l i g a l s at Granite Downs, and some 

suggestions as to bedrock configuration between Tieyon and 

Abminga can be made on the gravity resul ts . ] 

•INTRODUCTION: 

The geophysical survey was or ig ina l ly intended 

as a guide to bedrock structure and i t s re la t ion to the 

younger beds of the Great Artesian basin with spec ia l 

reference to l i m i t s of the artes ian waters.' Field work was 

begun on May 23rd 1953 and ended on July 1 s t , when the 

survey was transferred to the Peake Denison Rangesij 

Traverses were run along roads and tracks i n the 

area between the railway l i n e and the main Alice Springs -

Adelaide^jas far north as the S.A. - N.Ti; border and as far 

south as Oodnadatta. This area i s included almost ent ire ly 

i n the Abminga 4 mile sheet . 

PREVIOUS GEOPHYSICAL WORK: 

Very l i t t l e geophysical work had been done prior 

to t h i s survey. A gravity traverse was made in 1951 by 

Narain along the commonwealth railway for the Sydney 

University. 



A gravity s ta t i on establ ished at the Oodnadatta airport i n a 

world wide gravity t i e was used as a base for gravity 

measurements i n the present survey.1 

GEOLOGY: 

Granite Downs s t a t i o n arid Tieyon s t a t i o n l i e on 

the eastern edge of the Archean land mass which extends 

westwards as far as the W.A. - S.A. border. Around Granite 

Downs the Archean Complex i s i n the main granite gneiss 

intruded extensively by basic dykes. Adelaide system sediments 

are represented i n t h i s area and outcrops to the north and 

to the south of the Archean rocksi' 

Massive sandstones and quartzites of Ordovician 

age l i e to the south of Granite Downs at Mt. Johns. 

North of Granite Downs outcrops of Archean rocks 

occur discontinuously as far north as the N.T.: - S.Ai border. 

Between these outcrops l a t e r i t i s e d sands of Tertiary age are 

common. Numerous out l i er mesas with hard porce l lani te 

cappings are common i n t h i s area. 

Between De Rose H i l l and Tieyon larger areas 

are intruded by granites of Pre Cambrian age. 

In the a r e a ^ s € t of the Archean outcrop l i e the 

beds of the Great Artesian Basin. Cretaceous shales outcrop 

in some areas and Tertiary mesas are common. However gibber 

plains of recent or ig in cover a major portion of the area 

east of the bedrock outcrop.5 

METHODS USED: 

Traverses were run along tracks and roads i n the 

area, using Land Rover as transport 

• Magnetic readings were taken on |r mile to 3 mile 

s ta t ions depending on the amount of information required, and 

gravity readings were taken at one mile to 3 mile intervals^ 



The Hilger & Watts v e r t i c a l force variometer 

was used i n the magnetic survey 

Gravity readings were read with the Garter Y Type 

meter on loaft from the University of Adelaide. Levels were 

determined using micro barometers; daily var iat ion in; 

barometric pressure was read7on a second micro barometer 

l e f t at the main camp. This introduced some error in l e v e l s 

s ince at times the moving and stationary barometers were up 

to 150 miles apart.1 Levels were t i e d to railway l i n e s and 

traverses closed at orery opportunity^ 

No photographs were avai lable at the time of the 

survey and pos i t ions of s ta t ions were determined from the 

Rover Speedometer. These too were t i ed to r iver crossings 

and road junctions as of ten as poss ible . To date accurate. 

maps on photo sca le are not avai lable over the ent ire area 

and gravity ca lculat ions are incomplete. 

RESULTS & INTERPRETATION: 

The r e s u l t s of the magnetic and gravity surveys w i l l 

be dealt with separately.1 

Magnetic 

Magnetic traverses were run between -

a. Granite Downs - Tieyon v ia De Rose H i l l 
A . - - . 

I b. Tieyon - Granite Downs v ia Lambina 
\ • ..v. • • c . De. Rose Hi l l s t a t i o n - Mt. Gavanagh s ta t ion . 

d. Umbiarira Well - Tieyon 

e.! Granite Downs - Sai lors Well 

f . Lambina - Oodnadatta 

g. Oodnadatta - Abminga 

h. Tieyon - Abminga 

The rapid and irregular changes in the in tens i ty 

of the ver t i ca l magnetic f i e l d as obtained on traverses between 

Granite Downs, De Rose Hi l l and Mt.' Gavanagh, De Rose H i l l to 

Tieyon and again on the Umbiarra Well - Tieyon run indicate a 

shallow bedrock which varies considerably i n magnetic, composition* 



Between Granite Downs and De Rose H i l l , the area 
CK -

i s granit ic between GO and G15 andAvarying magnetic f i e l d 

i s the r e s u l t . From G15 to 630^ Adelaide system sediments 

are traversed and a more stable magnetic f i e l d i s i l l u s t r a t e d 

on the p r o f i l e . Thereafter the near surface grani t ic gneiss i s 

accompanied by an extremely irregular and variable magnetic 

f i e ld . ! Similar irregular p r o f i l e s are obtained between 

De Rose Hi l l and Mt. Gavanagh (along t h i s traverse large 

magnetic anomalies up to 4,500 gammas - are/obtained over 

the basic intrus ive dykes), Umbiarra Well and Tieyon and 

De Rose Hi l l and Tieyon.; 

The magnetic p r o f i l e along the remaining magnetometer 

traverses generally assume a more evSn and f l a t appearance 

which would indicate a more deep seated bedrock than on any 

of the previous traverses . 

These magnetometer p r o f i l e s y i e ld l i t t l e in the 

e lucidat ion of bedrock structure or i t s depth from the 

surface 
RESULTS: 

The magnetic high located £ mile of Lambina i s 
- A 

encountered again 10 miles east and probably represents a 

dyke of higher magnetic content.; 

The Granite Downs Lambina magnetic pro f i l e i s very-

f l a t and bedrock begins to become deeper a few miles east of 

Granite Downs.; 

The gradual decrease in ver t i ca l magnetic in tens i ty 

which begins 32 miles from Oodnadatta and which p e r s i s t s for 
i i 

30 miles obtained on the Oodnadatta - Abminga traverse 

could possibly"indicate a deepening of bedrock. 

The Oodnadatta - Lambina traverse i s almost 

f ea ture l e s s indicat ing deep basement< 

Some corre lat ion between the magnetic and gravimetric, 

p r o f i l e s between Tieyon and Abminga i s shown. 



Generally increases i n 3oug^r anomaly are accompanied 

by increases in v e r t i c a l magnetic intensity.1; 

GRAVIMETRIC: 

Only two traverses have been computed owing t o 

lack of accurate base maps on large sca le . 

Tieyon - Abminga Traverse' 

The pers is tence of high 3ougpr anomaly from 

Tieyon eastwards for 18 miles ( s t a t i o n a9) indicate a 

shallow ly ing bedrock. East of a9 where the Bouger anomaly 
\ a 

decreases the bedrock would seem to deepen." This eastward 

f a l l of bedrock i s quite steep for some way.; At s t a t i o n 

al3 the f i r s t of two increases in bouger anomaly occur; 

these suggest buried ridges of bedrock. The second^ larger 
than the f i r s t extends for 8 miles east of a20i The 

/ - ' " • • 

eastward deepening of bedrock continues a f t er the second ridge. 

I t i s unl ikely that westward extension of the 

artes ian waters would be af fected by the two buried ridges 

although i t would be unlikely that these wa£tt$s would be 

found west of a9 where the bedro'ck or ig ina l ly begins to 

deepeni 

De Rose Hi l l Stat ion - Granite Downs 

A large negative 3?ougjj3r anomaly of - 84 m i l l i g a l s 
/ . 

at Granite Downs was disclosed i n the gravity Surveyii The 

Sourer anomaly i s +8 m i l l i g a l s at De Rose H i l l s t a t i o n 

but becomes rapidly negative a few miles south of the De 

Rose H i l l mesa.: This rapid decrease continuous to a point 

where the traverse leaves the main Al ice S p r i n g s A d e l a i d e 

road and swings westward. 

The f a l l becomes l e s s rapid and reaches a minumum 

at Granite Downs. The $ouger anomaly then begins to r i s e about 

4 miles east of Granite Downs.; 

The explanation of such a large negative anomaly 

must l i e in a thickening of the l i g h t e r s i a l i c crust which 



• 6»' 

i s apparently associated with the edge of the old Archean 

land mass*; 

CONCLUSIONS & RECOMMENDATIONS: 

The premature termination of t h i s survey has 

l imi ted i t s value i n determining l i m i t s of artes ian water*!. 

S u f f i c i e n t r e s u l t s have been obtained to indicate the 

d e s i r a b i l i t y of further work in the near future.! 

On the production of an accurate Abminga 4 mile 

sheet on photo scale i the gravity computations can be 

completed*]. 

The large negative anomaly at Granite Downs i s an 

- interest ing phenomenaj and it's l i m i t s should be ascertained 

should time be avai lable at a l a t e r date*' 

The Abminga - Tieyon gravity traverse shows 

the value of the survey i n tracing the edge of the artes ian 

basin, and the necess i ty of a continuation of the work 

begun.; 

W. KNAPMAN ' 
ASSISTANT GEOPHYSICIST• 

WK:BK 
8 /2 /54 

Associated Drawings. 
54-47 Locality Plan 
54^45 Vertical Magnetic P r o f i l e s (a) to (g) 
54-43 Gravity Traverses " 

Tieyon - Abminga 
De.Rose J i i l l - Granite Downs 

S 817 Gravity Base Stat ion, Abminga . • -
S 818 Gravity Base Stat ion, Granite Downs H.S. 
S 819 Gravity Base Stat ion, Tieyon H.S. 
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