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INTRODUCTION

This airborne magnetometer survey covers a large

area off the southeastern coast of Australia, from Gippsland

'in the east, through the Bass Strait, to Encounter Bay and

Limited for Haematfte Explorations Proprietary Limited to

~ngaroo Island in the west. It was flown by Aer9 Service• 4 I . ~

· "· ,,
· "

•
•

rovide information an the geology and petroleum prospects.
~

Survey operations began in December 1960, when

some widely:spaced reconnaissance lines were flo~n across

the ,Bass Strait. These encouraged further use of the

'airbor,ne magnetometer and a more detailed survey was

planned. ,But before it began, in September 19&1, a second
~

reconnaissance was f~own over the ~~counte= Bay area: The

final survey was completed in Decem~er 1961. The results

have been 'compiled into contoured maps s~owing the varying
~

intensity of the earth's magnetic field, and interpreted

'to show contours of the basement d~pth and other features
"

of,1fieere9~.

'i·
I '

f

"
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RECONNAISSANCE SURVEYS

The lines' flown in the reconnaissance surveys are

shown on the first index map. These patterns were laid out

to sample the magnetic field in the two areas using a line

spacing of"30 to 50 miles and flying in various directions.

Navigation was by dead reckoning, and'wherever possible the

lines were planned to cross land at both ends. The pilot flew

straight and level between landfalls or turning points' and

.the locations of the lines were plotted on maps ~ssuming a•

straight track and cons~ant speed between fixes. Positions

over land. were determined from the 35mm strip film exposed in

flight.

:The Bass Strait reconnaissance was flown with a

.Piper Apache aircraft at an altitude of 1000 feet above sea

level. Eleven lines were surveyed, totalling about 1500 line

miles, between December 12 and 14, 1960.

7he Encounter Bay reconnaissance was flo~~ with a

Douglas DC-3 aircraft at an altitude of 2000 feet above sea

level. Six lines totalling about 650 line miles were flown,

allan September 9, 1951.

The results of these reconnaissances are not

presented in this report, since they have been superseded

by, the more detailed survey. The aeromagnetic profiles were
. ,

interpreted to give general pictures of the basement surface.

They showed the existence of deep basement areas. which

).



·of flight line directions.

warranted further aeromagnetic work arid helped in the selection
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SURVEY PLANNING AND PROCEDURES

In addition to the reconnaissance data, aeroma.gnetic

maps of some neighbouring areas were available. These are

1 .. (
. I

.~ "...

shown on the first index map. The eastern area is the

Gippsland survey of the' Bureau of MinQral Resources of the·

~;overnment of Australia and the western areas have been

surveyed by the Department of Mines of South Australia.

This information, together with the known geology, was used

in planning the arrangement of lines to be flown.

The basic pattern of the aeromagnetic survey is a

square grid of lines, twenty miles apart. This was laid out

over the whole region, so that there would be some check even

where shallow basement was suspected. The grid was oriented

o that one set of lines would be perpendicular to the

expected strike of the magnetic features. Four directions

were used.· N400E or NSOoW were chosen ~~r the entire Bass

Strait and the eastern end of the Encounter Bay area. N600E

seemed to be a good direction for most of the Encounter Bay

area but south of Kangaroo Island NSoE was used, fitting the

I .,

trends known on the island.

Hav~ng drawn up the basic grid, extra lines were

added across the areas where geologic conditions seemed to..



swaths was never less than 12 miles.

shallow basement was expected. The gap between adjacent

be most promising. Through most of the Bass Strait survey,

"
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thes~ extra lines were planned in swaths about the basic

in areas of lesser interest and the single line only where

grid, using a line spacing of two miles. The swa~hs gave

five lines through areas of greatest interest, three lines

•

A different pattern was used in the Encounter Bay

area to give a more even distribution of lines. Each 20 mile

interval was broken up by spacing'lines 2,6,6, and 6 miles

An integral part of this plan was the provision for

adding extra lines across the areas of greatest interest revealed

as the survey proceeded. Allowance was made for adding 20 to

25% to the original pattern of lines.

The flight lines were numbered to allow easy identi-

fication and adding in the extra lines. Each has a prefix

letter, specifying the line direction and a number specifying

the location. The letters follow the code below:-

.- .'



•

100 f~et elevation is about 70 miles

'..r.
"

..
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"

..
,.

90

130

110t,

"

..
h

I.

II

I,

,.I,

I.

2000

1000 I. tl

4000

The numbers are based on the 20 mile grid pattern. Each suc-

southeastern or southwestern side and rising by increments' .of

ten, giving the series 1, 11, 21, 31 •••••.• etc. The numbers

Shoran was selected as the navigation system best

cessive li~e of this .grid was numbered starting with 1 at the

between these grids, providing a convenient system for lines

two miles apart. The net result is that ·the line numbers

-of intermediate lines were allotted according to their positions

suited to fly the survey. This would provide fixes of the

aircraft's position over water with an accuracy approaching

geodetic requirements. Proposed locations of the ground

stations were selected to give the coverage required. Mountains

were preferred, since the range of a ground station increases

1500 feet. At this height, the normal operating range of a

g~ound station At

~tncrease or decrease continuously across the survey area.

~ong ranges required, all survey flying was planned to be at

2000 feet above sea level instead of the usual 1000 feet'or

~ considerably as it is raised above sea level. Because of the
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SURVEY EQUIPMENT

The aircraft carried a Gulf Research and Develop­

l ~ ~ment Airborne Magnetometer Mark III with its detector head

mounted on-a 'stinger in the tail. This instrument makes a

continuous record of the total intensity of the earth's

magnetic field. It has a core of high magnetic permeability,

wound with two coils in series opposition,. which are used to

~ive the core cyclically to saturation. If there is no

external magn~tic field, the output pulses from the two coils

are of equal amplitude, but if there is an external field the

output pulses do not balance. By means of a compensating coil,

the output pulses are continuously balanced and the current

flowing- through-this compensating coil measures the earth's

magnetic fieln . The measuring element of the magnetometer

~ is automatically aligned in the direction of the earth's

field by two similar elements mounted so that all three are

"
mutually perpendicular. These two elements orient the

platform by setting themselves to give a _zero reading

with a sensitivity of 600 gammas for a full scale deflection

of ten j.nches.

Navigation guidance was provided by Shoran. This

is a distance measuring system. The aircraft transmits a

very high frequency radio signal. This is picked up by a

ground station, which then transmits a signal back to the



the aircraft to the ground and back to the aircraft is a

station. Using two ground stations gives two distances and

039012Page 10

fixes the position of the aircraft.' Various minor corrections

measure of the distanc~ between the aircraft and the ground

,aircraft. The total time taken for the signal to travel from

must be applied to the distances measured. The aircraft

receives a signal from one ground station or the other about "
•

A refinement of the system is the straigh~ line

board used for navigation ,in the aircraft. A map of the area

(at a scale of 1 : 500,000 on this survey) is set on a flat

surface. Pins are placed at the ground station locations.'

Servo.motors drive screws through these pins, so that the

screw length corresponds to the measured shoran distance~

~

The' ends of the screws from the two ground stations are

coupled together, so that their junction traces the path of

the aircraft as it flies across the map. A special track is

set on the board along the desired flight path, and the

distance screws move a ca~riage along this track. As it

moves, any discrepancy between the desired and the actual

track is reflected on a meter on the pilot's instrument

panel, telling him to steer port or starboard. Deviations

as small as 50 feet from the desired track cause substantial

meter defiections.



moved from one site to the next.

30 radio altimeter.
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The aircraft uses 'signals from two ground stations

at any one tim~. Six sets of ground equipment were used; each

being self contained with its O'Nn petrol driven generating

To ensure that data were not obtained in magnetically

time,to give some flexibility, while~the other two were being

plant. Usually four were manned and ready to operate at one

Fiducial marks were placed on all the records at

In addition, over land the flight path was recorded

photographed •

altitude above the ground or water was recorded with an STR

disturbed periods, a Gulf Magnetic Storm Monitor was operated

30 second· intervals at the same time as the shoran dials were

at the aircraft's base throughout the survey. On a number of

occasions the Bureau of Mineral Resources supplied magnetograms

from the Toolangi magnetic observatory and these were used to

check the records from the monitor.

on 35 rom film by a continuous strip Aeropath camera. The
~

•

, .

J.,



Work began at the eastern end of the survey. The

shoran equipment was calibrated on September 13 and 14, 1901

'by flying line crossings between the ground stations A "and D.

This involves flying back and forth between the two stations, I

I.
SURVEY OPERATIONS

Page 12
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I I

I
t

l:

recording the distance to 'each at about 3 second intervals.

The sum of the distances is least when the aircraft is on

the straight line between them. Properly corrected, this
~

minimum sum is the distance between the stations. In this

case,' the geodetic positions of the stations were known, and

the line crossings established the residual errors of the

shoran equipment.

At a later stage of the survey, the line crossing

technique was used to determine the positions of st~tion G

on King Island and station P on Kangaroo Island. The positions
•

were, botn checked by measuring the distances from three stations,

and the computed positions were mutually consistent within

25 feet. It was possible to set up the other thirteen ground
, '

known or close enough to such sites that little ground surveying

,was required.

Flying of the magnetometer, survey could then begin.

When a flight had been completed, the data was processed with

the following routine:-

,,,.'

,,
. ,



strip cpmera.opera~ed over land were developed .

•- 2. The readings ·of the Shoran dials were tabulated .and

corrected to give the distances from the aircraft to the two

ground stations at every fiducial to the nearest .001 miles.

3. The aircraft track was plotted on a set oi 1 : 250,000

scale maps using the Shoran distances and checked to ensure

~ that it followed the desired track closely enough.

4. The magnetometer record was edited and checked for

quality.

5. The record of the ground monitor station was checked

to ensure:that data obtained during magnetic storms and

other disturbed periods would be discarded .

039015Page 13

The 35mm film of the Shoran dials·and the continuous

An average scale factor was computed for each line

so that measurements made on the record could be transformed

into horizontal distances.

1.

5.

7. The locations of maxima and minima were noted on the

magnetometer records and plotted on the map.

8. The ~en~~hs of all ~tr9i~ht §lgpg§ were mgpsyred on

the records, transformed into ieet and noted on the map.

The_definition and significance of these straight&ope

lengths is discussed in the section of this report entitled

Interpretation Background.

9. The records were correlated to reveal the locations

and strikes o~ magnetic features on the map.

•
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Ap the survey proceeded, the general picture of the '.'.

;'.\. ',1-
.q

~ '", .
~r ~'.' I,., .

:.
••
"

the most promising areas, Quick decisions were necessary,

since the shoran stations hadoto be moved immediately the

wQrk at one site had been finished or else the. whole program

"would have'been delayed,

Each flight was planned with consideration ot the

shoran ground stations then operating~ and· the program yet to

be flown.· The available shoran coverage was the prime factor,

since several areas fell at the limits of range. Many lines

J • ~'1

• f •
) ~

'.

1 •

,
.'

, ,.

had to be flown in segmentS instead of continuously. However,

the aircrew'became adept.at changing from one pair o~ ground

..
: I
: I

stations to another while continuing along a line and tried
I .:

~o keep the number of segments to a minimum.
"

On~ group ot lines in the Bass Strait were flown

, ,
I

, '

from A ~l to A5l and lie on Sheet 21. Since it was uncertain

these lines were replaced.. However, it seemed that more

above the specified altitude because no coverage was then

As it

BlDl, BlD9, BllD, Bl12 and Bl13 (all 3000 feet). All run

available at 2000 feet. These are linea BiOS (2500 faet).

how well this data would fit with the rest of the survey,

this area so lines Rl and R2 were flown instead.

useful information would be obtained by east-west lines in
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happened, both sets of lines fitted together quite well and

--the htgher altitude lines have been incorporated in the maps •

•
In contrast to this poor coverage, lines B205 and

B226 were flown on a day when remarkably large ranges were

obtained. These lines extend beyond the continental shelf

on Sheets 10 and 11 and were expected to g? beyond the shoran

range. However, by g09d fortune, distances measured exceeded

" 150 miles.

Undoubtedly the greatest problem in the survey was

weather. Very strong winds were found in Bass Strait in

September and October. Seventy-five knot winds with snow­

storms occured on Mount Barrow. Two shoran antenna masts and

several tents were completely destroyed in storms, and others

were blown down and damaged.

Flying was completed on December 21, 1951. The

lines flown and the shoran station locations are shown on.

the SEcond index map.



COMPILATION PROCEDURES
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The first stage of preparing the final maps of the

survey was to plot the flight path of the aircraft on sheets

at a scale of 1 inch equals 2 miles. For this purpose every

fiducial was plotted from the tabulated shoran distances using

steel tapes. The positions over land were checked by means

of the 35mm strip film.

The plotted fiducials were joined to make continuous

lines and points where lines crossed each other were identified

by interpolating between fiducials. These points of inter-

section were plotted on the magnetometer records. The measured

differences in the magnetic levels between the intersections

were analyzed and adjusted for consistency. A regional correction

taken from published maps and tables was applied to remove the

broad effects of the main magnetic field of the earth. Next,

"using an arbitrary datum, base lines were drawn on all the

records. - All variations of the magnetic field were measured

from these base lines:

Locations of contour lines, maximum and minimum

values, were marked on the records and transcribed onto the

maps. Contours oi the total magnetic intensity were drawn

through these points. In many areas, the combination of

'"shallow basement and wide intervals between flight lines made

it most difficult to draw contours. Where possible, the contours

have been drawn to conform with the closer control: used on the
•

- I

-'r

, .
"

'.

1 J .



area •

miles were produced.

I .

••..( )

039G19Page 17

Finally, planimetric ~etail was added to the maps,

and composite sheets at a scale of one inch equals eight

for the Bass Strait area and 5 gammas from the Encounter Bay ,

unwise to attempt to contour the data; on such lines the

A basic contour interval of 10 gammas has been used

are undoubtedly some places on the maps where false trends

locations of magnetic maxima and minima with a relief of 10

gammas or more have been marked.

have been introduced. There are also areas where it seemed

adjacent magnetic surveys. In other areas attempts have been

made to produce a coherent pattern ot magnetic trends. There

..

•

INTERPRETATION THEORY , ,

The magnetic field of the earth is roughly that of

a dipole with its axis along the line joining the north and

" south magn~tic poles. This field, acting on magnetic minerals

in the crust of the earth induces a secondary field which

reflects the distribution of these minerals, The primary

field varies slowly from ~he, place.to another, ~ut the

~ t :
. ,
, "
,

.' "
': .

secondarY,field varies much more rapidly, since any magnetic

field is an inverse function of the distance from the magnetic

,
".... ,

sources. The airborne magnetometer re90rds these variations

in the total magnetic field along continuous profiles. The

.
, '.

','

regional correction removes the greater part of the primary

'.
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I

.-

field of the earth, so that· the local variations of the·

secondary field are emphas~zed.- ~

The study of magnetic anomalies and the rocks

. which cause them shows that the main cause of the anomalies

is the·varying·magnetite content of the rocks. Magnetite

is found as an accessory mineral in igneous and metamorphic
.

rocks. Sediments, with the exception of iron formations,

are relatively non-magnetic. In addition to this induced

magneti~ field, the rocks may have acquired remanent magnetism;

in other words, they may act as permanent magnets. The two

are not necessarily in the same direction, nor of equivalent

intensities. An increasing degree of attention is now being

devoted to permanent magnetism, particularly in dealing with

volcanic and intrusive rocks; where it may be strong, and in

a direction markedly different from the present magnetic

field. of the earth.

·The ma&netometer profiles will normally reflect

changes arising· from the basement rocks or igneous material

above the basement. These rocks will cause anomalies, the

strength of wnich depends on the distance between the rock~

and the point of observation, the size and shape of the rock

mass, and the magnetite content of the rock.

A diagram has been drawn up to illustrate the w4y

in which the anomaly of the same body in this region will

vary as its dip and strike change. This particular body ..
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is the thin sheet, of infinite strike length, extending to

great depths, and magnetized by induction.

Suitable magnetic features can be used to calculate

the depth to the top of the rocks causing them. These depth

I' calculations can be made in different ways. In this interpre-

tation two methods have been used. One is a detailed analysis

developed by 'the author from the work o~' H.A. Ackerman. The

other is based on the work of Vacquier, Steenland, Henderson

~ and.~ie~z (Geological Society of America Memoir 47, 1951)

using uniform slopes.on the flanks of magnetic features. Some

remarks on the fundamental ideas and applications of these

methods may be helpful.

The analytical method is based on the fact that magnetic

anomalies caused by long, uniformly magnetized bodies are made

up of two components, one symmetrical about a centre point,. and

,

I·

.
the other antisymmetrical. On the diagram of thin sheet anomalies .'.

,.......,
the curve for N-S strike and 90° dip is symmetrical. For the

same strike and zero dip, the curve is antisymmetrical. For

I 45° dip, the curves include both symmetrical and antisymmetrical

components. ,
,

The profile across a suitable anomaly can be separated

into the two components by a folding process. If the folding

, centre has been correctly chosen, it may be possible to interpret

both components to give the location, depth and width of the

body. This is done by fitting the component curves to the shapes

"

~.

if .'
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•

•

of theoretical models. The thin sheet is the simplest to use;

but by using the horizontal derivative instead of the total

intensity, the interface is equally easy to interpret. Once

the location and shape of the model have been interpreted,

dip and susceptibility contrast can be calculated assuming

that the body is magnetized by induction. The closeness of

fit between the model and field curves gives a measure of the

expected reliability of the interpretation. Any number of

points may be used, and in some cases the complete anomaly

curve may be computed from the model to see how closely it

matches the original curve.

The weakness of the analytical method is that it may

be impossible to match the field curve with a simple theoretical

model. Closely spaced, interfering anomalies can be most diffi-

cult, and so 'too are bodies of finite length, width and thick-

ness. However, these weaknesses apply to all current methods
~

of ~~gn~tic interpretation. The virtues of this analytical

method are balanced ~y the time required for its· application,

which can become prohibitive.

Measurement of the horizontal lengths of the uniform

gradients ~long anomaly flanks provides a quick and invaluable

complement to the analytical method. .It is impossible to

predict these lengths on a theoretical basis, but factors

to transform them into depths can be found empiricallY,using

basement depths that are known or interpreted.by other methods.

.'



In the G.S.A. Memoir the straight slope lengths have been

measured on anomalies computed from theoretical models.

The danger of the straight slope method is to apply

it to anomalies caused by bodies very different from the

theoretical models. However, experience has shown that it

can be applied in a variety of conditions provided that no

great reliance is placed on a single depth figure. Essenti­

ally some sort of averaging process is required. The

analytical method is preferable, but it is laborious. The

time required for a solution of complex anomalies is so

great that it can be used only in selected cases. A

combination of the .two methods gives the advantages of the

speed of one and the accuracy of the other.

Depths determined from magnetic data are not exact

figures. It should not be inferred that the body causing

- a given--anomaly has been found as a unique solution, even

r

•
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when the observed and computed anomalies match exactly. It

is perhaps the simplest solution, but in actual fact an

infinite number of other solutions could have the same

magnetic effect. These are unlikely to lie much deeper,

but could easily be shallower than the simple dyke. There­

fore, depth estimates made from magnetic data are often called

maximum depths.

These anomalies caused by changes in composition

of the underlying rocks may have amplitudes of 1000 gammas



or more. Another type of anomaly, sometimes called a supra-

Page 23 039025

•

basement feature, may be caused by structural relief on the

basement surface. Such anomalies rarely exceed SO gammas in

size, and are usually much ~maller. If the susceptibility

of the basement is known, the maximum relief caused by a

local rise of the basement surface may be calculated, for

example a 10% rise from 10,000 to 9000 feet.

These two types of feature may form various combi-

nations. For instance the magnetic effect of structural

relief across a fault can be obscured by the larger anomaly

caused by a change in rock type across the fault.

•

\
~

•

•

1.
~."

..

J .
,

).",
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IIITERPRETATI0N BACKGR9U~ID

The interpretation given here is based on a detailed

review of the magnetometer records and maps. All possible

uniform gradients have been measured, located on manuscript,

sheets and correlated from line to line. These gradients

have been used to locate ~he flanks of magnetic anomalies

and outline their shapes. Regularly shaped anomalies in

critical places were selected for £nalysis. The resulting

depths were used as keys for the transformation of straight

,
,

,.

,. slope lengths into depths. For the most part, multiplying

these lengths by a factor of 1.5 seemed to give satisfactory

results. Erratic values were checked and revised or discarded

as unreliable. The resulting figures were judiciously averaged

and referred to a datum of sea level. Finally depth contours

!- were drawn wherever possible, with an interval of 1000 feet.

These contours represent average depths, and individual depth

figures are shown only where profiles have been analyzed.

No attempt has been made to draw any contours above

the level of 1000 feet below sea level. Generally both the

1000 and 2000 foot contours run over areas of complex. sharp

anomalies and a much closer line spacing would be required to
'"

give precise control of these shallow depths.

It is very difficult to estimate the greatest

. (

"

,

f,a depth in the bottom of a basement low under ideal circumstances.

Depth estimates may easily be too great. For instance the

, '

.~
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bodies causing the magnetic anomalies may lie well
039027

below the

l

basement s~rface. This makes it hard to judge whether or not

to use the largest depth figures in drawing structure contours.

The complications caused by the occurrence of nearly non-

magnetic basement rocks makes reliable contouring impossible

in some areas of these surveys. These areas are discussed in

the body of the report. But we would make 'a" dis'tinction

between areas where the basement is non-magnetic so that

depths ar~ indeterminate and areas where magnetic anomalies

exist and can be analyzed giving some reasonable control for

drawing depth contours.

In using the magnetic contours, it is important

to keep in mind that the magnetic features are primarily

caused by changes in composition of the basement rocks. In

this region, a magnetic maximum will occur over t~e more

magnetic basic rocks. Figure 3 illustrates the shapes of

various anomalies. As a general rule the boundaries of a

basic rock body will lie at, or within the inflection points

on the anomaly flanks. There are so many anomalies, particu-

larly in the shallow basement areas, that the maps would

become impossibly confused if any attempt were made to
, ,

outline individual rock units. However, some individual

anomalies of possible structural significance have been

numbered, to allow convenient reference. If they are on

clear cut features, the contours serve to outline them.

But outlines have been drawn around the more interesting

"

'.•!<

..

'r

, '

!
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features in the deeper basement areas, where the outline of

'tqe anomaly is obscured by stronger regional features. Question

marks are used to locate minor and poorly controlle~ anomalies.

Possible faults are shown along features of considerable strike'

length, wqere suggested by character of the magnetic features,

and sometimes the depth estimates.

In.making this interpretation, data from neighbouring

.:r
,
", ,";
, :~
"
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Interpretation of Encounter Bay Survey
039G29
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Sheet 1
.Only scattered lines cross this sheet, but a detailed

survey of Kangaroo Islan~ has been made by the South Australian

Department of Mines. Using both sets of data, a line has been

.drawn on the map dividing a zone with many sharp anomalies, to

the south, from one with broader anoma.lies to the north. This

line probably reflects a fault, downthrown to the north. South

~of the line, the basement is probably less than 1000 feet deep.

No reliable depth estimates have been obtained to the north.

Sheet 2

The lines flown across this sheet have revealed a

complex pattern of anomalies with relief reaching several

hundred gammas. These anomalies are caused by changes in

composition of the basement rocks. The trends shown by the

-magnetie-contours cannot be considered reliable because they

~are inadequately controlled. Northeasterly trends in the

northeast part of the sheet have been guided by the aeromagnetic

survey of the South Aus~ralian Department of Mines. The

structural pattern of the area is complicated, for the north-

south trends along the western margin of the Murray Basin are

here swinging into the east-west trends of Kangaroo Island.

The basement is generally shallow, but there are

two areas where it may become deeper. One is a broad zone

in the western hal of the J' eet, where depths between 1000



and 2000 feet are expected.
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This zone seems to extend
039030

through

fl

I

•

Backstairs Passage, between Kangaroo Island and the mainland.

The extension of the fault marked on Sheet 1 into this area

is obscure. The small closure of the 1000 foot contour east

of Kangaroo Island may reflect a dyke with a sharp magnetic

anomaly similar to those found by the government survey at

the eastern end of Kangaroo Island and the ,western end of

the mainland.

The 2000 foot contour on the east side of the sheet

encloses an area where the magnetic level is low, and the few
-------

anomalies broaden. The na ximum depth might be some 3000 feet.

However, an alternative interpretation of shallow basement of

granitic rocks, is a distinct possibility. These alternatives

should be kept in mind' if the area is to be explored further.

In the southeast corner of the sheet a strong, north

tren~g anomaly, 5-1, probably reflects a basic rock mass

associated with a structural high.

Sheet 3

Most of the magnetic trends on this sheet show a

continuation of the north-south pattern revealed by the govern-

ment survey. One of these trends is particularly strong,

developing into a 500 gamma anomaly near the coast on line

069. It probably reflects a basic dyke. The other features

also indicate changes in the basement rock types.

I::',

I'.

i.
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Broader nortneasterly trends appear in the southern

part of the· sheet. A fault is suggested, partly by the changing

trends and partly by a marked increase in the depths that have

been interpreted. This possible fa~lt extends onto Sheets 6·'

and 5 an4 may extend further north. It might be related to

one of the major north~so~th faults along the western edge of

the Murray Basin.. .

The deepening basement suggested along the western

edge of the sheet has been discussed in connection with· Sheet 2.

Sheet 4

The magnetic features over most of the sheet reflect

- a. shelf of shallow basement rocks extending south from· Kangaroo

Island. East-west trends predominate, indicating marked con-

trasts in basement rock types. In the southern part of the

pheet the magnetic pattern becomes different, with the appearance

of some anomalies, 4-1 and ~-2, apPIo~ching 500 gammas in size,
~

nearly circular in shape, but perhaps with ·a tendency to north-

south strikes. The~e features reflect plug like masses .of

basic rock and seem to b~ associated with basement highs ..

Broadening magnetic features in the southeast

corner have been interpreted as basement deepening to a

little more than 3000feet.

Unfortunately it was not possible to fly all the

lines planned in the southwest ·corner of the sheet, because

of shoran range problem~. Line El, which extends furthest
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into this corner, shows that the magnetic field"becomes almost

A flat west of the low marked as 4500 L. This flattening could

mark a continuation of the fault suggested on sheets 7 and 8

to the "ea"st which more or less follows a similar flattening:
" ,

We suspect that other faults cross the sheet, but

have not been able to determine their locations precisely

enough to warrant marking them on the map; It is most likely

that there is fault running roughly east-west where the basement

drops off from the shelf, between the 1000 and 2000 foot depth

contours. In addition to the deepening, the change in the

general magnetic pattern suggests faulting.

Sheet 5

The magnetic field varies violently across this area,

reflecting complex structures within the basement "rocks. In

the northwestern quarter of the sheet, east-west trends predomi-

nate and the basement" appears to form a shallow shelf. Proceeding

eastwards, these trends seem to terminate and the northeast

quarter of the sheet is occupied by a jumble of features. The

flight line spacing here is too wide to give any certainty to

most of the trends shown and the contours might be drawn in

many different ways. The contouring becomes more reliable

.1.1 along the eastern side of this quarter, where the features

become more regular and estimates suggest a deepening basement.

Ii A possible fault has been drawn along the edge of this area,

. '0 based partly on the increasing depths and partly on the change
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in magnetic character which suggests a boundary zone between

basement rocks of different types. In the extreme northeast

quarter of the sheet a local anomaly, 5-1, indicates a body

of basic rock which seems to be structurally high. The exact
'.

position of the 1000 foot depth contour as it wanders across

the northeastern quarter of the sheet is uncertain, especially

since the magnetic trends are uncertain.

The southern edge of the shelf area is marked by a

very strong anomal~, 5-2, with a relief of nearly 700 gammas.

A possible fault is shoWn along its southern side. This might

extend further at both ends. To the west, the continuity is. .
brgken by a group of sharp anomalies which control the south-

ward b~~ak of the.IOOO foot depth contour. To the east, it

.might turn northeastwards, along the southeu1 fla~k of anomaly

5-~, which could reflect a body similar to that causing anomaly

5-2. .Alternatively it might turn southwards, following the

western flank. of anomaly 5-8.

As on sheet 4, the pattern changes in the southern

half of the. area. The anomalies broaden and strong, nearly

circular anomalies have been mapped. These reflect basic rock

masses. Anomaly 5-3, in the southwest corner" seems to be

associated with a basement high. Anomaly 5-4 is not, but an

offshQot.'to the south, marked as anomaly 5-5 seems remarkably

shallow. This feature might indicate a dyke intruded at the

same time as the larger mass to the north, and it may well be

related to a north-south fault.
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Estimates indicate that the basement in the south-

west quarter of the sheet may reach 4000. feet in depth.

Magnetic trends run north-south in the southeastern

corner of the sheet. The contours indicate that depths here,

are between 1000 and 2000 feet. However, there are signs

that depths may exceed 2000 feet on either side of anomaly

5-8, and this possibility is suggested by the words "DEEPER?"

on the map. Basement south end o'f this' anon:aly may rise
.

above ~OOO feet, and there are strong possibilities that

faults may follow one or both of its flanks.

A possible fault is shown in the extreme southeast
(

corner of the sheet. This is discussed in connection with

Sheets 6 and 7.

Sheet 6

, l
, I
k,· ';. ,

~"l.
" ,

" .
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• The magnetic features on this sheet are very diverse .

Along the eastern and western sides are a series of long strong

and sharp magnetic maxima, interpreted as reflecting dyke like

features in shallow basement. 'Similar trends have 'been mapped

ovet land to the north and south by the South Australian Depart-

ment of MLnes surveys. Faults have been suggested along the

edges of these zones, indicating a possible graben running

across the sheet in a north-south direction.

This graben should be considered with great

caution. South of latitude 36° 20'. and within the 3000

foot depth contour, the magnetic field is very flat. The

. - :,.
, "
'/,

.'
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basement rocks here are almost non-magnetic. There are a few

anomalies less than 10 gammas in size. These suggest that the

basement may reach a depth of about ~OOO feet. These figures

cannot be relied on for accuracy. The existence of a graben··

in this area requires confirmation by .some other type of survey.

A similar uncertainty exists in the possible deep

area suggested by the dashed 1000 end 2000.foot contours

striking northeast across the southeastern quarter of the

sheet. They outline an area where there is an absence of

local magnetic anomalies. A granite outcrop has been found

near the coast in this area. Hence it seems most likely

that the basement here i~ shallow and that the lack of.anomalies

is caused by a lack o[ magnetic mine~als in the basement rocks.

The depth contours probably run nearly north-south across the

western end of the a~ea as suggested by the alternative location

of the 2000 foot contour. However, it might be worth checking

the granite outcrop in the field to make sure that it is true

basement.

The extension oi the ~OOO foot depth contour onto the

southern part of.the sheet is questionable in a similar way.

There is more certainty about the existence of a

deep basement area in the northwestern part of the sheet.

Some broad magnetic features provide reasonable depth estima~es.

Line C3G was selected as most cuitable for analysis, yielding

an interface at a depth of about 3000 feet. This figure

confirmed similar values from straight slope measurements
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along the gradient band to the south. Proceeding westwards,

the maximum depth is uncertain, hut almost certainly exceeds

4000 feet. Depths are uncertain between' the 2000 and 3000

, foot contours east of this deep but might locally exceed

3000 feet.

Four pos~ible faults are shown on the sheet.

Two run north-south along the flanks of th~ suggested graben.

Both follow boundary zones indicating' changes in basement

rock type and both might be extended. The fault marked in

the northwest corner of the sheet is suggested both by the
-,

depth contours and a change in magnetic character from one

side to the other. It runs onto sheets 3 and 5. In the

southwest corner of the sheet, discontinuities and character

'changes in the magnetic pattern suggest the possibility of

a fault involving horizontal movement. This might be extended

northeast along one flank of Anomaly 6-5. These suggestions

are not exhaustive, but indications from the magnetic data

are not considered'positive enough to warrant marking other

faults ,$it this time.

There are several local anomalies of interest on

this sheet. 5-1 is caused by a basic rock body that seems

to be associated with a structural high. 6-1 has an amplitude

of about 15 gammas and might reflect a rise of the basement

surface. Anomalies 5-2 and 6-3 are narrow linear features

similar in character ami str'ike to those found over the

I
I
I
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·shallow basement areas to the east and west. They might be

associated with structure on the basement surface. 6-4 and

6-6 are also similar and have relatively shallow sources.,

The former is closely· associated with 5-5, whic~ appears

to reflect a more plug-like mass in the basement, although
j

its shape is not accura~ely known since it is clearly shown

by only one flight line. The true shape of anomaly 6-7 is

not precisely known, but it may have an east-west strike,

unusual· for the area. Its major cause is: a change of

.composition of the basement rocks. Anomalies 6-8 and 0-9

.

r.
. are weak features, both clearly shown on three lines. Both
i:

I' are strongest at their northern ends with peak relief of

about 9 and 22 gammas respectively. They may reflect local

rises of the basement surface, although they do not appear

"very promising. Anomaly 5-10 is a broad, 'weak feature of

no particular interest. Anomaly 6-11 reflects an isolated,

plug shaped body of basic rock in the basement. Its very

isolation may indicate a significant structural feature, I

but, it has no obvious relation to neighbouring trends. It

appears to be associated with a slight nose on the basement

surface.

A large magnetic maximum is located in the south-

. east corner of the sheet, roughly outlined by the 4475 gamma

contour with a nose extending northwards. This is interpreted

as reflecting a large body of basic rock at a depth of 3000

to 4000. ·feet. Local offshoots rise higher, one running north
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by east within the 1000 foot depth contour. and another may go
,

from the northern nose into the shallow basement area to the

north.

The magnetic contours here provide an excellent

illustration of the contrast between the many sharp anomalies

over shallow basement to the north. and the broad smooth· .

changes over deep basement to the south.

A possible fault. involving horizontal movement.

is marked in the shallow basement area. It continues onto

sheets 5 and 6, and follows some abrupt terminations and

dislocations of the magnetic features, which suggest that

the rocks on the south side have moved eastward.

A few miles further south another possible fault

is shown. F~ult may be a misnomer for this line. which indicates

the southernmost limit of the relatively strong and sharp

anomalies. Its significance is further discussed in connection

with Sheet 8. It is interesting to note that the edge of the

continental shelf has a marked change in strike close to the

point where this line meets the eastern edge of the sheet.

South of this line. only weak anomalies of doubtful

value.have been found. It has not been possible to trace them

from one flight line to the next with any degree of certainty.

The query is located between a 5 gamma anomaly. the strongest

in this deep basement zone, on line D35. and a 3 gamma feature
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on line D34. This might perhaps reflect local stru~ture, but

it is not a 'clear indication .

Depth contours have been drawn down to the 8000

foot level. We are confident that depths greater than this'

will be found on the sheet, but there are no magnetic features

to use for depth estim~tes. Indeed the depth control is so

poor that the 8000 foot contour could easily be 5 miles out

of place.

Sheet 8'

" I

This area includes some features of the greatest

::::.

•

~nv

"

:IT

interest. The edge of the continental shelf cuts diagonally

across it, roughly from the southeast corner of the sheet to

the point where the 5000 foot depth contour crosses its western

edge. The magnetic field is very flat southwest of this line .

But northeast of it are a number of' interesting anomalies.

The shallowest basement has been found along the

northern edge of the sheet. This is controlled in the north-

west ccrner by a number of strong sharp anomalies, and in the

northeast eorner, following the southern edge of a broad

magnetic maximum. A possible fault iS,marked along the

southern limit of these anomalies. In fact it does not

follow any clear feature and may be an ill defined boundary

zone rather than a fault. However, its eastern end follows

a steep gravity gradient suggestive of faulting, and it may

be extended further east f~llowing abrupt, terminations of
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sharp mag~etic anomalies shown by the South Australian Depart-

ment of Mines Surveys.

This zone, whatever its true nature, seems associated
-. IJ

with the structure underlying the continental shelf. Immediately

south of. it, the basement seems to dip steeply southwards. There

are few magnetic features to control the placement of depth

contours, and none have been drawn below 10,000 feet, although

basement depths probably exceed this considerably. The 10;000

. ~~ foot contour itself could easily be 5 or more miles out·of

place.
'.

The east-west strike of the depth contours turns

to north-south along the coast line, where a series of large

,

';
,

"

. ,;

magnetic maxima have been map~ed. These follow two major,
I~
I~ trends, one along the coast, and the other running east-west

1': across it. The former is. discussed under sheet 9. The
•

'latter is marked by anomalies 8-~· and 9-2. Anomaly 8-4

~ reflects a large body of basic rock in the basement, the
r···· "

anomaly broadening as the basement drops off to the west.

It may well be associated with structure affecting the

sediments above.

The depth contours swing arou~d these maxima and

run eastwards to the east boundary of the sheet. This swing

~~y be exaggerated for it is partially controlled by some

odd characteristics of Anomaly 8-5. Two sharp features were

found here. on line Dl~, with 15 to 20 gammas relief. They
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might be interprete~ as. indicating basement as shallow as

3000 feet,. or possibly volcanics well above the basement.

The contours shown follow a median .depth, indicated by

broader anomalies on lines D12 and 15.

'Of the other anomalies ,on the sheet, 8-6 is a

very promising feature that might well reflect a local rise

of the basement surface. Its, peak valu~ is only 7 gammas,

but it; is clearly shown on 4 lines. Its westernmost extension

to a fiith line, Dll, is less certain. Anomaly 8-3 probably

reflect~ a minor intra-basement contrast. Anomalies 8-1 and

8-2 are not structurally 'interesting, but are outlined as

the two weakest features controlling the location of the

possible fault.
~Scattered throughout the sheet are mi~or anomalies

of less than 5 gammas. Most of these are shown by a single

line and are not considered reliable enough to' deserve any

particular attention.

Sh et9

the. dominant magnetic feature on this sheet is a

xLroum trend along the coast. This reflects a body of basic

rocks, which becomes shallower around anomalies 9-2 and 9-3.

It is worth noting that lines C36 and D14 have minor features

superim?Osed on the large anomaly which suggest that igneous
t-J;lrnv

~~tcrial may be found as shallow as 2000 feet above sea level.

They are too weak to be conclusive, but might indicate volcanics.
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An attempt has been made to analyze this trend,

using line 08. The horizontal derivative had a complex curve •

This could be fitted quite well by two dyke shaped bodies

dipping about &0· to the southwest. The major part of the

ar.o~ly was explicable by a dyke at depth 15,000 feet, width

22,500 feet and suscept~bility contrast 2900 x 10-
5

cgs units •

. An irregularity on the northeastern flank was explicable by

a second dyke at depth 4100 feet, width 6000 feet and sus­

cptibility contrast 150 x 10-~ cgs units. This confirms

th concept of a large, deep body with parts reaching above

its general top. The reduction in susceptibility contrasts

mDy be partly caused by an incorrect determination of width

nd partly because the second dyke should be cut off at a

depth of 16,000 feet, rather than representing ~ true change

1n composition. This throws considerable doub~ on the validity. .

of the depth contours in going away from these shallower

parts. The drop off m~y be much more rapid than the contours

on the nap imply. The situation along this trend may be similar

to that over the parallel magnetic maxi~ym apgut 12 m11e~ to

the northeast. On this trend basalt reaches the surface in

several places from Mount Gambier northwest.

Followin~ this line of thouent, relatively shallow

igneous ~~terial can be expected beneath anomalies 9-1, 9-2,

9-3, 9-4 and 9-5.
.

The shallowest depths are probably under

.. ~

9-2 and 9-3, which seem related to an east-west trend extending
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through anomaly 8-4. The anomaly outlines have been drawn

~ith reference to the government aeromagnetic survey. This

reveals that the coastal and Mount Gambier magnetic maxima

join north of Beachport and form a single feature continuing
"

to the north. The gravity map only partially supports this'

interpretation, possibly because it includes major effects

frem the sedimentary rocks. But a particularly strong gravity

h1gh is located on the coast just north of Beachport, and this

16 clearly related to magnetic anomalies 8-4, 9-2 and 9-4.

The broad regional minimum trend across the southern

part of the sheet is probably related to the continental margin.

The ~~gnetic field decreases towards it from the north with

increasing distance from the basic 'rock bodies which follow

the coast line. The broad weak maximum to the south is

CAused by intra basement contrasts beneath the continental

'slope.

Sheet 10

The magnetic field in the northeast quarter of the

sheet has a generally smooth increase in intensity to the

50uthwest, with a peak at the ends of lines B236 and 237. The

ull in the cont~urs between these lines is unduly sharp and

mAy be' caused by a small diurnal change when B236 was flown.

Basement depths are most probably more than 10,000 feet in this

orca, but there are no features suitable for depth estimates.

The magnetic maximum is related to intra basement contrasts.

t-----~-----------
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The~ng extensions of lines B206 and B207 over the

edge of the continental shelf are shown on the sheet, partially

by an inset. These lines show nothing except broad smooth

regional changes and are-Quite remarkably featureless. They

indicate a uniform basement, presumably at great depth.

Sheet 11

The magnetic contours across this sheet shOW regional

features of the broadest type. The east-west minimum axis

long the northern edge gives way to a maximum in the western

corner and a minimum on the eastern side.

Scattered along the profiles are a number of sharper

anooalies averaging two or three gammas. These are presumed to

be noise effects, possibly diurnal. The contours may not be

~cr·ectly reliable, for they are sharply bent be~een lines

!l216 a,nd 217, and also between B196 and B197. For an accurate

survey in this area, the tie lines should not be spaced more

chnn 10 miles apart, and stricter dirunal limits would be,

1I visable.

Despite these adverse comments, better control would

be unlikely to reveal any features of particular geological

~terest. All indications here are that the basement is' very

deep; probably more -than 15,000 feet •

Depth estimates across the area have not been

considered reliable enough to contour, as the magnetic relief

is too small. The regional trends reflect changes of composition
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of the basement rocks. None of the local anomalies are

, continuous or clear enough to be outlined•

"

"
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WTERPRETATION CF BAS'; STRAIT SURVEY

Sheet 12

Along the northern edge of' this sheet, numerous

sharp anomalies have been mapped. These are outlined by

dashed lines, and are clearly caused by basalt flows, known

lons'the coast. The anomalies are generally some tens of

~:r-as in size, and have near surface origins. Two areas

o' nhoie. where sharp anomalies of less than ten gammas have

b'en found, are marked by queries. They may be caused by minor

volc nic bodies.

The magnetic field is very flat through the rest

o the area, most of which is occupied by a broad magnetic

lev. There is a broad local maximum in the centre of the south-

at quarter, ringed to,the southeast by the 4080 gamma' contour.

It cannot be outlined reliably, and is not considered very
",

prooising.

No proper depth estimates could be made outside the

b Itic areas, for the field is too flat. All indications are

th t the basement depth exceeds 10,000 feet.

Control is poor across the southeastern half of the

sheet, but extra flight lines would not add much useful

lnfortMtion.

She t 13

The flight pattern across this sheet leaves large

ps, and only saffi~les the magnetic field. At two places along
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rtc c~ast, and near Lady Julia Percy Island, there are very

sharp nomalies, which indicate the pres~nce of basalt. Most

o' them have less than 10 gammas relief, but a f~w are much

rger.

Anomalies 13-4 and 14-3 outline areas including a

r.~b~r of sharp anomalies. ranging from a few to more than
"

6 gd=m3S in size. These are probably zones of basalt. Anomalies

1)-1 and 13-2 are reasonably continuous narrow zones whose

fees probably lie at depths no greater than 3,000 feet.

They too probably reflect basalt. Anqmaly 13-3 might have

sourcc with depth of the order of 7,000 feet. It has two

~~k~ on both lines B17S and 176, and a maximum relief of

Abo t, 10 gammas. Its .cause is unknown, but might be volcanic.

ether minor anomali~s with 'less continuity are scattered over

th 'hcet. The more prominent being marked by queries •

Except for these anomalies, the magnetic field over

thi. area shows only minor variations. Basement is probably

Jc'p and uniform, but no reliable depth estimates could be made.

bo' t 14

Flight lines across the western half of this sheet

w r very scattered. On the eastern half the line spacing was

cIc'cr, averaging S miles apart. There is a marked, change in

ch.. ro'lctcr from one side to the other, which cannot be

~ttributcj to the change in line spacing. To the west, the

:1t1d is generally flat, with zones of sharp anomalies rarely
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20 To the east, long and strong anomalies
_tC"j 'oS gammas.

v' heen mapped with amplitudes up to 400 gammas.

The situatiori over the western halE is similar to

lnGt observed on sheet 13, and the geology is probably similar:

J"P ba5~ent with local anomalies caused by volcanic rocks.

A~~ly 14-3 contains many sharp anomalies of this type, with

j,pths of about 1,000 feet, and so does 14-4, which may be

torr l~ted with some small sea mounts. Anomalies 14-1 'and 14-2

4r bronder and stronger than these features. They may reflect

Ie oic rocks that are more deeply buried, with their tops

Jcpchs of two or three thousand feet. Anomaly 14-5 is

, 0 lnr in character, but may cover a larger area.

Along the coast in both halves of the sheet a group

o v'ry sharp anomalies were observed, obviously representing

lC ets of magnetic material near the ground surface. These

4' -cnerally less than 5 gammas in size, but include some

lr n cr features. B. M. Hopkins and C. P. Taylor made a

r ~ld trip to determine the origin of these anomalies, and

~Q~ g.ound magnetoffiQtcr trav rses. They report

(~lo Leal Notes - Ground Magnetometer Surveys, 21 December

9~ ) that anomalous readings up to 600 gammas were found.

ir y 150 discovered ferruginous tertiary sands related to

t.·' 4nca-.alies. It seems reasonable to conclude that the near

.' r:~c~ effects are caused either by these sands, or,

~lleularly in the west, by basalt. In any event, the

"n·tic effects of the true basement are obscured, and no
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basement depths can be determined in these zones. 039G49

. ,", '

, , '

The major anomalies in the eastern half of the sheet

have been numbered for convenient reference. They are all

long features, striking north to northeast, as do the trends

associated with King Island. However their exact strikes and

continuity are uncer~ain, since the line spacing is too wide.

None extend across the Otway coast. In fact they appear to

die out as they approach the coast. This may be an indication

of a major fault' striking northeast along the coast, following

the northwest flank of anomaly 14-6 and the southeast flank

of anomaly 14-4. Southeast of this line the basement rocks

, d are associated with the shallow basement near King Island•
.

Northwest they show patterns typical of deep basement.

The major anomalies are so strong that they'

"

t ',:

) t ;.

certainly reflect changes of composition within the basement

rocks. It is surprising that they indicate a depth of less,
than '2,000 feet for the most part.

East of anomalies 14-7 and, 14-8 there is a magnetic

minimum, caused by intra-basement contrasts, and possibly

, " '~ deeper. It could be faulted on both sides. Anomaly 14-9 is

an intra-basement feature that seems to be associated with a

.~.l·
. 1. ';~ rise of the basement surface.

.. ~....,
j i) • ~ ..l

, ';
~ '.'

Sheet 15

Magneti~ features of three different types have

been mapped on this sheet. First, in the southeastern part,
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is a confused pattern of strong anomalies, reflecting shallow

~. basement including much basic material. Second, along the

northwest~rn side are two 'zones of sharp features caused by

magnetic material near the ground surface. The northern one

probably reflects basalt, and the western one, where the

effects are much weaker, .probably reflects the ferruginous

sand discussed in connection with sheet 14. Third, in the

centre of the sheet, the magnetic field drops to a broad"

low, broken by a number of anomalies of various characteristics.

The anomalies ~round the southeastern side of this

minimum provide fair control for depth estimates, although

more flights would be helpful. Analysis along line A67 gave

fair results, except that it was difficult to fix the depth

value on the northwest side of anomaly 15-4, which might be as

much as 1,000 .Eeet le~s than the value shown. Susceptibility

contrasts across these three inter£aces were calculated as
~

100 to 400 x 10-6 c.g.s. units. Hence a 10% structural rise

is unlikely to cause more than a 5 gamma anomaly in this

region. The d§p~h contours show a basement low in this region.

Its maximum depths may exceed 7,000 feet.

The north side of this low is not well controlled,

for the depth contours are largely controlled by two anomalies,

15-1 and 15-2, which may be related to intrusives or volcanics

above the main basement level. Anomaly 15-2 is largely

negative, implying permanent magnetism as is often found in
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lava flows. This small basin might continue northwards with

depths of over 5000 feet beyond the su~vey boundary.

On its southwestern flank, a number of poorly

controlled features suggest quite shallow basement. None

have been sipgled out as especially significant except

anomaly 15-6. This has more than 20 gammas relief, implying

an intra-basement origin, but it may be associated with a

basement high.
~

Anomalies 15-3, 15-4 and 15-5 are much more interestine.

,They seem to have considerable strike length, and may be caused

by changes in basement rock type associated with faulting.

A possible fault is marked along one side of 15-5 and extending

south onto sheet 21. It might well continue north and tie

into a fault recognized on shore but such an extension is

not clearly shown by the magnetic contours. The band of

steep gradient along the northwestern~flanksof anomalies

is 15-3 and'15-4 is most suggestive of a fault.

Sheet 16

Almost the whole'area surveyed here shows sharp

anomalies caused by magnetic material at a depth of less than

1000 feet. Near Phillip Island, this is presumably basalt.

Off Cape Liptrap, in the southeast corner of the sheet, the

very strong'anomaly, 16-2, is attributed to gabbro. The

linear western side of this feature may be associated with

faulting. A similarly strong feature, 16-1, may also reflect

gabbro.



Page 50

The level of magnetic activity decreases in
039052

the

•

central part of the sheet, where a deeper area has been outlined
• i

by a 2000 foot contour. Some at the straight slope lengths

in this area suggest that depths may reach 4000 feet or more,

but these were not considered reliable enough to warrant deeper

contours. Sharp features. on two lines control the local closure

of the 2000 foot contour within the deep.

It is possible that narrow zones oE deeper basement

'"' .m~ght be found along the western side of anomaly 16-2, or,

less probably over the masnetically low zone enclosed by the

4000 gamma contours northeast o£ line AS7 around line BIll.

Both zones could be explained by the presence of granitic

rocks and tais alternative is considered more likely.

Sheet 17'

In the small area surveyed in the southwest corner

of' the sheet the large anomaly, 1~-2, is attributed to gabbro
~

rising virtually to ,the surface. East of this is a magnetic

minimum succeded by a maximum discussed under sheet 23.

by the government survey east of Wilson's Promontory. This

line checks the depths of the Bureau,of Mineral Resources

interpretation reasonably well, but there is a' strong possi- '

bility that the magnetic minimum at the southeast end (between
•

the marks 3394L and 4068H) may be related to granitic rocks

no deeper than 2000 feet, instead of a south trending syncline.
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Bureau of Mineral Resources. Both show a singular feature,
.

outlined as anomaly 18-1. This magnetic maximum reflects a

dyke like body that se£ms to rise above the general basement

•

Sheet 18' 039053

The area surveyed here overlaps that flown by the

level. Both interpretations agree that it rises above 2000

feet at its western end, where it is abruptly cut off with a

The eastern part of the sheet is occupied by a

eculiar bend. The anomaly. troadens to the northeast, as

It may be associated with faulting.. .the basement deepens.

fit from a dyke at depth 5100 feet, width about 9000 feet and

susceptibility contrast about 700 x 10-
6

cgs units.

An analysis acr05S it, using line A 115, produced a reasonable
I

•

broad magnetic maxirr.um, which, with its subsidiary a~omaly,

• 18-2, ,is cut off quite sharply to the northeast. This break,

projected. through the northeastern end of 18-1 could reflect

a fault. Both the large maximum and anomaly 18-2 reflect

intra-basement contrasts. Both may be 'associated with noses

round the northeast end of the large maximum. An analysis

across these' features on line A 123 gave three interfaces at

the depths shown. The deepening to the northwest agrees

with figures from straight slope lengths ~nd led to drawing

a southward embayment of the 6000 foot contour.



igneous material above 3000 feet and is the 'sole basis for

maximum on line Al17, an additional local rise of about 13

0390~4
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A little northwest· of the peak of the regional

closely associated with 18-2.

Anomaly 18-3 is a weak feature, 5 to 9 gammas in

gammas was observed. This. was so sharp that it could indicate

size, but probably of intra-basement origin since it is

the local closures of the 4000 and 5000 foot contours, numbered
~

as anomaly 18-4. The feature is not confirmed by either of

the adjacent lines and its origin is obscure. It could indicate

an intrusive rising above the basement surface.

Sheet 19

.-
In this area the magnetic field drops away from a

regional maximum on the west side. Anomaly 19-1 outlines a

~ weak, gentle feature of no great interest. Anomaly 19-2

indicates'a broad feature which is not sufficiently controlled
~

to be evaluated properly. All indications are that the basement

depth is greater than 10,000 feet except along the western
.'

side. There are no magnetic features suitable for making

depth estimates in the deeper zone.

I.

Sheet 20

As on sheet 14, there is a break in the magnetic

pattern roughly at longitude 143 0 30'. West of this line the

I .

features are rather weak, with anomalies from shallow sources
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superimposed on a gentle regi~nal pattern. .Anomaly 14-4

outlines a zone of these anomalies, yielding depth estimates

as shallow as 1000 feet below sea level. These may be caused

by volcanics, Anomaly 20-2 includes two similar features,

one 'of 24 gammas and the other of 4. ~ This implies that

additional flight lines might reveal a larger area covered

by such anomalies between anomalies 14-4 and 20-2. The true

basement level may be very,great.
--..,

In the eastern half of the sheet are several strong

features of very different type, reflecting intra-basement

. contrasts. They strike between north and northeast, although

the line. .spacing is not close enough to be sure that the

peaks have been correctly joined together. For instance,

the south end of anomaly 14-8 might be joined southwards

with the main peak of 20-4. HOlvever, it is clear that th''2

general direction of these trends conforms with the structures
--..,

around King Island..

Anomaly 20-3 is clearly part of this group, but

20-1'is intermediate between it and the shallower volcanic

type anomalies to the west.

____T~ere is a broad magnetic low east of the strong

features and bounded on the east by two similar but weaker

anomalies, 14-9 and 20-5. There are some reatures within

the low which imply increased depths and it has been contoured

to show a basement low exceeding 4000 feet in depth. This
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structure is not well controlled.

either flank.

It might well be faulted on
! i •.

Anomaly 20-5 yielded some shallow depth estimates,

implying that it is related to a structural nose running north

from Ktng Is lam:l;-

Sheet 21

The magnetic characteristics on this sheet are

divi~d by a central zone of shallow basement. Within this

zone are many sharp' anomalies, some very strong and probably

indicative of basic rocks. Few lines traverse the zone; which

was discovered in the reconnaissance survey, for it has little

prospect of including oil fields, It forms part of a shelf

;f shallow basement running northeast from King Island to the

rgainland .
...

It is rather surprising that shallowest parts seem

to ]?~ on the western flank of the zone, . forming a nose that

I pushes out of the northwest corner of the sheet to iorm the

southern boundary of the small basin outlined on sheet 15.

The western. side of the shallow zone is probably

faulted, and a possible fault is sho\~~ following the steep

gradient,of a more or less continuous series of intra-basement
,

anomalies. At the south end, the depth estima~es also suggest

j~steep diP" Another fault. might branch out along the west

boundary of anomaly 21-1.

"

I

I'

[',

f.iI·...

I

I·

i.'

r;

•

..
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A basement low is indicated along the western side

of the sheet. It is poorly controlled and might be a spurious

effect coming from granitic rocks.

A band of steep magnetic gradient follows the

eastern side of the shallow zone on sheets 21 and 26. This

curves in and out to su~h_a degree it does not seem to follow

a single fault. A pattern of north-south faults, en echelon,

seems more reasonable but the data is not precise enough to

suggest exact locations at this time.

The level of m3gnetic activity decreases to the

east and there is less basic rock material. Northwesterly

strikes appear indicating that the structural pattern is more

closely related to the Bass Strait trends than those associ-

ated with King Island. Sufficient magnetic features exist

~ to give fair control of the depth contours down to the 10,000

foot level. No local anomalies of particular interest have
,....,

been outlined in this region.

In the ex~reme southeast corner of the sheet, a

very_.strong maximum controls a northwaJ;'d nose of the 2000
.

foot contour. This is more completely revealed on sheet 26,

\~ere it is discussed further.

Sheet 22

The northeast quarter of the area includes a mass

of anomalies, poorly controlled, but clearly indicating

shallow basement. A more coherent pattern reflects relatively
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shallow basement in the northwest corner. Between these zones

the magnetic features broaden, indicating deeper basement. In

fact they broaden to the point where depths could exceed 5000

feet. Control was considered inadequate to draw any contours

below 2000 feet and the area is marked DEEPER?

The basement dips southwards away from the shallow

areas with three indications of 1::oses·· pushing southwards.

maximum has been numbered 22-1. This should be viewed in

areas in the Bass Strait are associated with these three

.,

to have similar origins. They are separated by a striking

In the southern third of the sheet a large magnetic

Anomaly 22-1 was analyzed along line B87. A good

27.· The depth contours suggest that the deepest basement

relation to anomaly 28-1, to the southeast. The two seem

magnetic minimum, running north-south across sheets 22 and

fit was obtained w~th int~~faces at depth 4500 feet on the

major features. Both depths and magnetics suggest a fault

along the eastern side of anomaly 26-1, perhaps with hori­
'"""'\
Gontal as well as vertical movement.

south side and 10,200 feet on the north side. Both faces

dip about 60 o SW. To complete the curve it was necessary to

add a third interface, at depth 15,800 feet and with north-

easterly dip between them. This has been ignored in contouring

the basement surface, first because the figures are not precise

and because it may indicate a contrast well below the basement

surface.



lines, indicating depths of less than 2000 feet. These might

Anomaly 22-2 includes sharp anomalies shown by three

Page 57
039C~9

•

• reflect shallow igneous material associated with the fault

indicated'to the east. These shallow figures may have exagger-"

ated the relief shown on the underlying basement high. Anomaly

22-3 outlines less positive indications of shallow basement

to the east. A sharp 20 gamma anomaly is clearly shown on one

line only. if genuine, this is most likely indicative of
C\
~olcanics.

Anomaly 22-4 outlines a narrow feature of about 20

gammas relief. This is of intra-basement origin, but may be

associated with relief on the basement surface.

Anomaly 22-5 is a nose pushing out from anomaly 28 K l.
I

Straight slope measurements on its flanks suggest a broad nose

on the basement surface, but this may be exaggerated.

,sheet 23

The interpretation of magnetics on this sheet has

presented serious problems. In the northwestern corner are

terminate with a clear cut maximum trend just west of Wilson's

Promontory. From here eastwards, there are only scattered

anomalies, rarely exceeding five gammas, across the Promontory

and islands to the southeast, where granite is known to outcrop .

Obviously the granite contains little magnetic material. The

dashed 1000 and 2000 foot contours through the area are not
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to be relied on. In particular the 1000 foot contour west of·

Wilson's Promontory shows the limit of the ,granite rather than

~ representing depth. This is where it would be placed if no

geological information 11ere available.

South of the 2000 foot contour many magnetic features

are available to control the depths. No anomalies have been

si~gled out for special attentio~ since all of them appear to

rRe caused by intra-basement contrasts without significant

structural associations.

Sheet 24

The stallow basement trend along the islands thr0ug~

the centre of the she~t is crossed by only.a few lines. But

these lines reveal little magnetic activity, with anomalies

generally less than ten gammas giving the only indications

of shallow.basement. The granite here is almost non-magnetic

~s on Wilson's Promontor~.

To the south, this condition persists as far as the

4100 ~amma contour in the southwest corner. This throws doubt

on the validity of.the deeper basement area shown in the

southwest corner of the sheet. It requires confirmation by

other methods of exploration.

Northeast of the islands, scattered stronger anomal~es

exist, indicating a general northerly dip. Poor control and

lack of anomalies makes the location of the 2000 and 3000 foot

contours uncertain in the northwest quarter of the sheet.
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The appearance oE a 50 gp'~a nnomnly, 18-1, gives a definite

location for the 2000 foot contour. This anomaly is discussed

in connection with sheet 18. Its sudden change in strike and

termination here must reflect structure within the baSement.

Anom~ly 24-1 is a strong feature associated with a

rise of the basement surface. This marks the beginning of a
...,

basement ridge e>,tending north cnto sheet 18.

Depths increase towards the northeast corner of

the sheet, and the location of the 6000 foot contour bas been

confirmed,py rough analysis on line Al19.

Sheet 25

The scattered fli~ht lines in the southwest corner

of the sheet give cle·-.r i:'ldi.cations oE shallow basement. Some

anomalies in the ten and twc~ty gamma ranges haye bee~ nound

in addition to the wc.:::k variations assoc:'ated with the granites

of this region. One strone ~nomaly, exceeding 160 gammas,

also indicates shallow baseQent along the east side of the

survey. Opening to the southe.::lst from these zones, the anomalies

The major area of interest lies in the northwest

quarter of the sheet, where the basement dips to the north

and northeast. The m.::lenetic level here drops to a broad

• minimum and few anomalies reach 10 gammas relief so that the

depth estimates are not very well controlled.



Two anomalies warrant some attention, 25-1 ayerages

Anomaly 25-3 is also similar but stronger. '. It has a sharp

narrow peak on line Al17 with 13 gammas relief and possibly

039GC2Page 60

indicating a basement high as suggested by the closed 4000

Anomaly 25-2 is simil&r but weaker and not so well defined.

miles long. It could indicate structure on the basement surface.

3 gammas in size but forms a continuous narrow feature twenty

Ano~aly 25-4 is of in~ra-basement origin, probably
. ,

unrelated to structure on t~e b3s~ment·su=face. There are

~foot depth contour.

•

other anomalies in this deeper basement zone, but they cannot

be clearly correlated from line to line and are not deemed

worthy of. note.

Sheet 2:5

The scattered flight lines across,the sheet indicate

ery shallow baseillent for th~ ~ost part. On the western side

a huge anorealy marks the limit of the basic roc~s associated

with the northerly trends near King Island. Its eastern flank
.'

is probably related to faulting.
e

A similar group of strong anomalies occur on the

eastern side of the sheet. They too reflect shallm~ basement

and basic rocks and their western flank could be faulted.

Between these areas, a small basin has been outlined.

It is very poorly controlled.
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. On the northeast Gide of this basin, a series of

~ minor anomalies were obseTved on line A37, in addition to a

•. . broader high outlined aG anomaly 25-1. This indicates shallower

basement, but the general configuration both of magnetic and

structural feGtures looks odd, and it may be that the data

obtained on this line is not correct.

Sheet 27

~, A few lines ~]ere flOlm across the southwestern

...

half of ·the sheet. All indicate shallow basement from features

of moderate to strong relief.

Strong anomalies, reflecting basic rocks, lie in

the northwestern and southeastern quarters ou~ to the 2000

foot depth contot.:r. P.m·iever, the most persistent basement

high trend extends north near the centre of the sheet, through

a region of modera).::e cnomalies. It gives \vay to a trough on

~the west, controlled by depth estimates around the edge oE a

large m3gnetic minimum. To the east the basement seems to

drop sharply and a possible fault is shown. This runs

beside ElftOtnaly 22 M 2, wher some harp featuf€HI control a

closure of the 2000 foot contour. Similarly sharp features

force the sharp northward pull of the 2000 foot contour

and the closed 1000 foot contour on the basement high trend.

All might be related to volcanics associated with faulting.

If this is true of anomaly 22-2, the bcsement rise beneath

it would be smaller than that shown.
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Good control is present to show the basement deepening

in the n~rtheast quarter of the sheet, where a huge magnetic

maximum, 28-1, makes its appearance. It seems to be associated

with the deepest part of the Bass Strait basin. Straight slope

lengths suggest that anomaly 27-2, on its' flank may be associ­

ated with a basement high. The existence of such 'a high requires

confirmation by other methods of exploration. Southwest of it

lies anomaly 27-3 which probably reflects only intra-basement
~

contrasts. So does the'nose outlined as anomaly 27-1.

Sheet 28

This area probably includes the deepest basement in

the Bass Strait basin associated with the huge magnetic maxi­

mum marked as anomaly 28-1. Line B55 gave excellent analyti­

cal results across its east end and these have been'used to

draw a diagram illustrating the process. First the horizontal

~ derivative was computed, The sharpest feature was fitted to

an interface, giving a symmetrical component. By judicious

placement of the centre lines, the remainder of the curve

,could be fitted with one antisymmetrical and one symmetrical

component. Having tabulated the key figures of these components

the corresponding anomaly components were computed and added

together with the regional slope. The result gives an

excellent fit to the original data implying that the analysis

is reasonable. The sub-sea depths of 8500 and 10,500 feet

were used but the 28,500 feet for the northernmost figure seems
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excessively large and not representative of the basement surface .

The susceptibility contrasts of about 10QP x 10-6 cgs units

imply basic rock. A 1000 foot rise of the basement surface

in this area would cause a magnetic anomaly no greater th~n

10 gammas.

A local basement high near anomaly 27-2 requires

confirmation, as discussed previously.

The basement surface rises to the east of the huge

maxim~m, as sho\VTI by measure~ents on the flanks of two groups

of northw~st trendi~g anomalies. Both groups reflect intra­

basement contrasts but seem to be associated with basement

highs. Anomalies 28-4, 28-5 and 28-6 are weak features on

one" flank, none exceeding 8 gammas relief, but of no great

interest.

Many anomalies control the basement rise shown

along the south part of the sheet. One, 28-3, may be associ­

ated with a structural rise. The northeast strike shown by

this feature is carried on by anomaly 28-2 probably reflecting

an offshoot of ,the basic material causing 28-1. This offshoot

also marks" the sudden end of the huge anomaly and is probably

associated with faulting that might persist through to parallel

•

structures in Tasmania; However, the extension is not clear

in the southern part of the sheet where control is inadequate

to show the magnetic trends with certainty.

Anomaly 28-7 outlines a 12 gamma feature of no great

interest.
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Two bands of strong anomalies traverse the sheet in

• a northwesterly direction. Both appear to be related to basement

ridges. This interpretation is weakened by the strong chance'

that the basement low in the northeastern part of the sheet is

spurious. This area rs probably underlain by granite which

includes little magnetic material. However," the minor anomalies

observed across it, and the anomaly 29-1 give depth estimates

of 2000 feet or more.

Again the basement low shown between the ridges lies

over a general magnetic minimum where the absence of sharp

features ~ay be more indicative of weak polarization contrasts

within the basement than increased depths. ,An analysis on

anomaly 29-2 gave a depth of 2100 feet from a thin sheet

model which fitted the curve only moderately well.

Control is poor in the southeastern half of the

~ sheet but clearly reveals the shallow basement around the

edge:

Sheet 30

The reconnaissance lines in this area reveal shallow.

basement except in the east where some weak features suggest

a possible deeper area.

Sheets 31 and 32

The reconnaissance lines across these sheets serve

only to show that the basement is shallow.
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" These surveys have provided a great deal of infor-

mation about the basement surface and structure. They have

also given an opportunity for judging the approach of flying

reconnaissance surveys before starting a more complete survey

and of interpreting the results in the field so that extra

lines might be added as the survey proceeded. We, believe that

the results justify this approach both because preliminary'

interpre~ationwas available far sooner than would otherwise

be possible and because a maximum of information was obtained

with a minimQ~ of flying.

There is no question that the airborne magnetometer

could provide additional information about basement structure

if more lines were flown. For instance, a blanket coverage

of the basin areas with a line spac~ng no greater than l~

miles would define trends more precisely, would allow recog-

nition of more faults along the basin edges and more minor

anomalies which could reflect local rises of ~he basement

surface. For this latter purpose a closer tie line spacing

would be advisable. However, we do not believe that the major

features of the interpretation would requ~re much revision as

a result of the extra control. Any decision about the amount

of flying must be based upon economic considerations that

are beyond our province. \le do believe that the data acquired

in this survey provides ample justification for the use of
p
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the airborne magnetometer, and much information that justifies

further exploration in selected areas by other methods. We
)

recommend that the results of the aeromagnetic work be kept

under review as new information is collected, so that full

use ~an be made of all information on the region.

Geologic conditions have hindered the interpretation

in parts of the area. These are the granite of the Wilson's

Promontory - Flinders Island trend, which includes little
r..,

magnetic material and provides few features to interpret and

the near surface magnetic material along the coast from Port

Phillip Bay to Portland, which masks the effects of the

basement rocks. In these areas additional flying would not

be very useful.

One of the disappointments of the survey is that

, only in the Bass Strait do we consider that rel~abre indications

of the maximum basement depths have been obtained. We believe

that further exploration is I'larranted in the following areas:-

1. Across the north trending basement trough

indicated on Sheet S.

, -

3.

4.

5.

Victoria from Kingston to Cape Otway.

Across the small basin outlined on Sheet 15.

Across the broad basin in the Bass Strait.

Along the Gippsland, coast and northeast of

the hilson's Promontory - Flinders Island

axis.
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Respectfully SUb~,itted·,. "I

M.S. Reford,
t \ ....

Chief G€Ophysicist, ,
Aero Service ~~mited.
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in this interpretation.' By proceeding in' this way, ,- the ,.
• '. (t Il .,"

• 'f •

extra"li,nes, p~tinitting
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In planning marine seismic lines;~t'w6uld pr
. •J ',:'.". • ~'"

., I"'",; •••

be wise to follow the came scheme used in '" the .a'Ep:omagne
t'} ~" • ~ • '.' :.:. ~

work : laying out a brood grid to samp1e"i:he ,aJ;ea/,:and ch
• I I, ,,' "." :0:. , '/'

" ,~ '1·' , .." 'j ~'
the magnetic interpretation and allowing'fo~ extra.lin . ,

'" . ":'.' ~, (l)' .fl'/,· .. :
be added over areas of interest 'revealed 'as the··survey, 'Pq?ce~ds.

. i I • ~ • ~ , •

. '; . I -; ... ...tl " #

It would be possible ~o. pl::m the origina'l grid' so. '$'s>,cq c>ross
• ',' • '.: .' f ~•. ' "i'!J ., , ,.

many of the feat',lres of possib2.e structural inf~res~gIven'
, 1"

extrapolations of structure a"-'ay from the

lines.

magnetics would be uS.eful in planning the
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OPERATIONAL INFORK~TION

Bass Strait Reconnaissance Survey

038G71

Encounter Bay Reconnaissance Survey

l
Aircraft
Pilot
Magnetometer Operator
Survey Base
Survey Dates
Distar.ce-Surveyed

Final Surveys

Aircraft
Field Project Manager
Pilots
Magnetometer Operators
Shoran Operators

Engineer
Data Analyst
Compilation Supervisor
Ge?physicist

Survey Base
Survey Date
Distance Surveyed

--

Piper Apache MJL
L. Taylor
D. Hill
Essendon (Melbourne)
December 12 - l~, 1960
1500 miles

Douglas DC-3 N9032H
G. Mervyn
A. Thomae, L. Taylor
D.W. D3vidson, R. Welshe
F. Clements, M.J. Fouquet
D. Hill, J.V. Neals
~. O'Rourke, L. Subick,
S. ,-lard
H. Hughes
R. Butler
R. L<:mbert
M. S. Reford

Escendon (Melbourne)
September 9, 1951
:150 miles
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Bass Strait Shoran Survey

23 flights
13 ••

3 ..
3 ..
1 II

2 I.

-
45 i,

19&1

weather
diurnal
weather and diurnal
ground stations inoperative

. illness
data compilationI,

••

.:>
34"
76

Essendon (Melbourne)
Devonport and Mount Gambier
September 17 to December 1~

42 days
15 ,.

2 ,.
3 r:

7 I.

1 "

Survey Dates
Operational Days
Delays

Survey Bases

Total Delays
Total Duration
Flights

Flight program completed
Part of program completed
No program completed
Moving Base
Moving ground crew
Line crossings only

Total

Note: 2 flights were made on September 18 and 3 flights
on November 2&

of Flights :
··6.flights

of range 8 "
1 I.

1 II

Reason for Premature Abandonment
Bad weather
Shoran failure or lack
Magnetometer trouble
Aircraft trouble

Total 10 L

Distances Surveyed
Flown

~ Dat~ not aec@pt06
Data accepted
Data chargeable

1335Q miles
1407 ." •

11953 i.

11823 "

Average production per flight
Maximum production per flight

300 miles
702 "

-

;.
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039073

t

2 flights were made on December 5 and on December 21

l
I

Encounter Bay Shoran Survey

. Survey Bases
Survey Dates
Operational Days
Delays

Total De~ays

Total Duration
Flights

Flight program completed
No program completed
Moving Base
Line crossings

Total

Note:

Distances Surveyed
Flown
Date not accepted
Data accepted

Mount Gambier and Adelaide
December 1 to 21, 1961
lif days

4
.,. weather

2 I' diurnal
1 " ground station failure
7 "

21 -.l

12 flights
1 ;.

2 I.

1 ,.

16 "

6399 miles
L~07

5992

Average production per flight
Maximum production per flight

:

500 miles
738 I.
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