o~

wo- Fl

e

/ Al

ATRBORNE MAGNETOMETLR SURVEY
over
OIL PERMIT No. 73 Part 3
NORTHERN TERRITORY
for

BARKLEY OIL COMPANY PTY. LTD.

INTERPRETATTION

S TNES BRANCH

GECLOGIGAL LIBRARY g

AERO SERVICE
L' I M I T E D

INCORPORATED IN THE BAHAMAS
A DIVISION OF LITTON [NDUSTRIES

232-4 ROCKY POINT ROAD + RAMSGATE, NS.W., AUSTRALIA

Telephone: %529-7335 Telegrams and Cables, MORLAW, SYDNEY

H

2




INTERPRETATION REPORT
of
AIRBORNE MAGNETOMETER SURVEY
over
OIL PERMIT No. 73 Part 3 - oo
NORTHERN TERRITORY

for

BARKLEY OIL COMPANY PTY. LTD.

Aero Service Limited.
Ronald R. Hartman.
Chief Geophysicist.
September, 1964.

NORTHERN TERRITORY
GEOLOGICAL SURVEY

PRE3I /023



e g

Introduction
Interpretation
Bibliography

Appendix No. 51
Field Crew

Appendix No. 2 -

TABLE

of CONTENTS

Survey Procedures and Equipment

Appendix No. 3 -
Statistics

Appendix No. 4 -
Index to Profiles

Appendix No.'5 -
Regional Geology

W

A

——— i ———

ﬂxnw—;af’rm '\‘t“.-U M

oP 73 (3) @mﬁéy

11.
13.

14.

’ A214% &ELALM'
e f{fmf”?y Py LA,



DISCUSSION
(To accompany Interpretation Report
on Airborne Magnetometer Survey over
0il Permit 73, Part 3, Northern Territory,
for Barkley 0il Company Pty. Ltd.)

It has been suggested that:- in view of the fact that
basic volcanics (Antrim) occur in thicknesses up to 3,300 feet
approximately 250 miles from the survey area and in thicknesses
of approximately 500 feet about 100 miles from the survey area -
the volcanics referred to in this report may be a few thin beds
of basic volcanics rather than acid volcanics; and furthermore,
that if this is true the area may be viewed more optimistically
with regard to its petroleum potent;al._

In essence the above remarks are true enough, however
the evidence in tbe,magnetometer survey does not really support
this.

Prior to commenting on the interpretation, it might be
appropriate to express a definition which influences it. The
term "basement" as used in this report is in the same sense, or
context, as it is used in the paragraph on Regional Geology con-
tained in the subsidy application, which is now appendix No. 5
in the interpretation report: that is, '"that the volcanic se-
quence is assumed to be both magnetic and economic basement'.

An object of the survey was to map the surface of

this volcanic sequence.
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The poésibilities of a thick sedimentary sequence occurring
within the area have been commented upon in the reéort and probably
need no further elaboration, and the‘po?nt in question is really
whether the volcanics are acid or basic. It has been the aﬁthor's
experience that volcanic rocks of a basic nature (ahdesites and
basalts) are very magnetic and that magnetite, as an accessory
mineral, is sufficiently non-uniform throughout the material to
cause rather large and variable aﬁohaiies. Even if these beds were
thin it seems probable that there would be sufficient variations to
create magnetic anomalies more to the order of 50 to 200 gammas
than to the order of 5 to 25 gammas. |

One alternate possibility exiéts in that the volcanics
in the area are tuffs rather than flows, and in this case they
would probably be rather uniform in magnetite distribution, and
weakly magnetic.

In summary then, while it is not impossible for these
magnetics to be produced by basic volcanic rocks, it seems unlikely
from the magnetic evidence,‘and régardless of whether the volcanic
rocks are basic flows, acid flows or tuffs the possibility o% a
thick sedimentary section inter-stratified with the volcanics is

reasonably good.



INTRODUCTION

In March of 1964 a contract was negotiated between Aero
Service Limited with offices in Ramsgate, New South Wales,
Australia and Barkley 0il Company Pty. Ltd. with offices in
Brisbane; Queensland for the performance of an airborne magnetometer
survey over 0il Permit No. 73 Pgrt 3 in the Daly Waters area of
Northern Territory.

This survey was conducted during the month of June, 1964
and the following pages and the accompanying maps constitute a
final operational report and interpretation of the survéy.

The primary purpose of the aeromagnetic survey and the
interpretation was to locate and define geologic information as it
is reflected in the aeromagnetic records. Specifically this would
include the delineation of the basement surface by contouring depth
estimates obtained from the magnetic anomaiies, and the delineation
of contacts, faults, intrusive bo@ies and any other structural or
lithologic information that may be indicated by the magnetic data.
The survey was planned to record the magnetic intensity at an
elevation of 1,500' above mean sea level along Last-West traverses
spaced 1 mile apart in bands of three. The bands were spaced ap-
proximately 11% miles apart. For this configuration a total §f
three bands of three profiles each were recorded. The iscmagnetic
maps and interpretation maps are pﬁesented at a regional scale of
1:126,720 on 1 sheet. A composite reduction of the isomagnetic

contours is also presented. The magnetic values indicated that all



o
of the anomalies were very small features both in amplitudé and in
frequency and therefore it was imposéiblé £o make valid assumptions
for positioning the contouré between the bands. The depth estimates
referred to on the map and in the repért are in feet sub sea level
excépt where a plus sign preceeding.the depth indicates that it is
in feet above sea level.

The s£atistica1 data relevant to the aircraft, inst?uments,
area and daily operations is tabulated in appendices at the end of

this report.
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INTERPRIETATION

The magnetic pattern over the area is uniform in every
respect and the analysis of the magnetics in the light éf the
known geology can be summed up very briefly as follows:-

(a) There is no evidence of ‘structural events of any

consegquence within the survey area.

(b) The entire area is very shallow.

(c) The'basement surface is uniform With respect to
rock type and is essentially horizontal. It is
probahly composed of thick, weakly-magnetic
volcanﬁc flows which have not been disturbed
since their deposition.

The weakly-magnetic character suggests that
they are acid volcanics.

A few depth estimates.representative of the entire area
have been placed on the interpretation sheet; obviously no depth
contours are appropriate.

Very little information can be obtained as to the thick-
ness of the inferred volcanics. However, their upper surface is
very uniform across the entire survey and absence of deeper in-
dications from broad anomalies within the area suggests that
they are very thick. The persistent small 10 to 25 gamma anomalies
suggest that the section is, in addition to being thick, very
uniform in a vertical direction (section profile). Normally if
there are any fundamental faults or vents from which the volcanics

arise there are large anomalies over these. The absence of these
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large anomalies suggests that the volcanism occurred someplace else
and this area was only a basin in which the flows were deposited.
Normally under these conditions true sedimentary rocks are also
deposited and I would suppose that this is the case here.

There is one anomaly in the area which can be gttributed
to a very deep source. This anomaly is weak in itself and is com-
plicated by the typical superimposed features caused by the vol-
canics. Nevertheless a chording process can be used to obtain the
general shape and character of this feature. This was done and it
is illustrated in Figure 2, This Figure is to the same scale as
the original magnetometer record profile No. 5. The great breadth
of the anomaly suggests that it arises from a very deep source and
it is undoubtedly a sub-regional basement anomaly. i.e. It arises
%rom a source deep within the basement. Depth estimates, for what
they are worth, on the eastern flank of this feature indicate a
source near the Curie Point which in the normal temperature gradient
of the earth would be to the order of 60,000'. It is highly un-
likely that this feature has any practical significance and it is
included here mostly because of its academic interest.

Probably the only area of future exploration lies in the
possibility that the volcanics were deposited under marine conditions
and that they were accompanied by a sufficient amount of marine
interbedded sediments. Since it is suggested that these sediments
are horizontal they may be of interest. Other than the suggestion
that they are horizontal I cannot speculate on their condition.

Actually it seems to me that there could be considerable thicknesses
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of these sediments. Nevertheless to map them may be very difficult.

Respectfully submitted,

o O dbae

Ronald R. Hartman,
Chief Geophysicist,
Aero Service Limited.
September, 1964.
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APPENDIX No. 1.

FIELD CREW

Edward Newman - Pilot

Responsibility - Field Operations and Aircraft.

[xperience - 6,500 operational hours in
Australia.

William Clark - Magnetometer Operator

David Lyus

Responsibility - Magnetometer and all elec-
tronic equipment.

Lxperience - 8 years' experience as

Electronics Technician
1 year's experience as

airborne magnetometer

technician.

~ Magnetometer Operator

Responsibility - Magnetometer and all elec-
tronic equipment.

fixperience - 10 years' experience as
Electronics Technician
1,750 airborne hours as
Magnetometer Technician.



SURVEY PROCIEDURIES -AND EQUIPMENT

Compilation Procedures:

The initial phase of a survey 'is performed in the office
prior to entering the field with the aircraft. Maps or photographs
of the area must be obtained. The proposed traverses are then
plotted on these maps.

The flight crew uses these maps in the field to position
the lines as accurately as possible as they are shown on the maps.

In the aircraft is a 35 mm. Aeropath camera synchrcenized
with all the other recorders. This camera records the actual course
that the pilot flew and the synchronizing device affords correlation
with the gecphysical records. The film is used in the office along
with base maps or photo mosaics of the area to recover the true
fiight path and these positions are then plotted on a manuscript‘with
geographic co-ordinates.

The raw magnetic values as they appear on the record paper
cannot be plotted directly on this manuscript because they are sub-
ject to various sources of error which include diurnal drifi, instru-
ment drift, heading effects and altitude variations. These errors
result in various levels for the magnetic records. It is necessary
to remove these and place all of the records on a convenient level
or base. Thi; is done by locating the exact value of the intersec-
tion of all the traverses with the control lines which were flown

for this purpose. The intersection is then plotted on each magnetic



record and the difference in the traverse and the tie line values
is recorded and adjusted. Then a linear drift between traverses
can be applied so that they will read at the intersection point
the same valiue as the tie line. A base line is then constructed
on each of the traverses from which all magnetic values are then
read.

The regional variation is also removed for anomaly
clarity.

Since in magnetic surveying there is no interest in the
actual value of the magnétic field but only in the variations or
changes relative to one another, the value of the base line is
arbitrary and is chosen at some convenient level for contouring
and map reading.

The magnetic values must then be transferred to the map
and this is done by use of a transcriber, (a variable ratio
machine). ,

The correlation of all data is illustrated in Fig. 3.

Contouring of the magnetic maps is a simple process to
explain but it is a very complex and time-consuming operation.
The process is simply that of connecting up points of equal
value along each of the flight lines. The complexity of the op-
eration lies in the fact that each of the magnetic trends
(magnetic highs and lows) must be properly related from traverse
to traverse.

The final operation is the drafting of the sheets at

the delivery scale with an appropriate grid and legend.
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Ia the course of survey operations magnetic storms may
ccecur and result in incorrect magnetometer readings from the air-

he

ch

craft. 7o monitor these magnetic storms and ensure that

flight crew is not recording data during the storms or to easure
& o b

o)

that thce data is rejected and re-flown, a Gulf Storm Monitor is

o

operated throughout the period of the survey. This is a flux-

gate type iastrument. It is similar to the magnetometer used

in the aircraft but it does not require the same orienting de-
vices It is permanently oriented in the earth's magnetic field

near the operational base and monitored periodically.



Client:
Contractior:
Commencement of Flying:
Termination of Flying:
Aircraft:
Aircraft Dase:
Lost Time:
Jeather:
Diurnal:
Instrument Maintenance:
Aircraft. Maintenance:
Ferry:
Other:
IFlight Altitude:

Magnetometer:

Magnetometer Installation:

Recorder:
Tape Speed:
Full Scale Deflection:

Camera:

Fiducial Interval:

Terrain Clearance:

Terrain Clearance Control:

Magnetic Storm Monitor:
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APPENDIX No. 3.

Barkley 0il Co. Pty. Ltd.
Aero Service Limited
14th Jung, 1964.

15th June, 1964.

Piper Apache VH-MJL.

Daly Waters, Northern Territory.

OCOORr OO

1,500-ft. A.S.L.

Gulf Mark III Fluxgate type,
continuous recording, total
field magnetometer.

Inboard (tailcone).

Gulf 10" recorder.

3 inches per minute

600 gamma .

Aeropath AS-5, continuous strip,
.35 mm. camera.,

1 mile.
900-~ft. to 1,000-ft. approx.
APN-1 Radio Altimeter,

Gulf Storm Monitor
(Fluxgate type).



Mlight Direction: Traverses L -~ ¥
Control Lines N - S

Area; 5,876 sg. miles approx.

dMiileage: 352 line miles.

i.ine bpacing: 3 bands of 3 traverses.

1 mile between traverses.

11} miles between bands.

5 control lines spacéd at approx.
1.6 miles.

Compilation Scale: 1 : 126,720.
Pinal Map Scale: 1 : 126,720,
Base Maps. Compiled from an uncontrolicd

photo laydown.

. . N . 3 L
Regional Removed: 12.8 gammas per mile --- 5.10 ¥W.
Inclination of earth's
] S o
maginetic field: 457,
= . ; 0.,
Declination: 471,
Total Magnetic I'ield: 45,000 gamma.
o 4 S
Mlignt Strips: Comniled from an unconirolled
photo laydown.
Flight Path Recovery: Visual method employed. Path
o B

identified by matching imayges
cnn 385 mm. tracking film and
flight strips; thence trans-
ferriag these points on to a
base map.
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APPENDIX No. 5

REGIONAL GEOLOGY

Part 3 of 0il Permif 73 is covered by overlying Mesozoic
sediments which completely conceal the-older rocks. To the west,
lower Cambrian basalts and tuffs form extensive.sheets. These
are the Antrim Plateau Volcanicsj; a section measured by D.M.Traves
was 3,300 feet thick. The Volcanics dip gently eastwards into
the basin and they wil} constitute bofh economic basement and
magnetic basement. Overlying these rocks is the middle Cambrian
Montejinni Limestone which varies in‘thickness from 500 feet to
2,000 feet and is overlain by gpqu;iwately 200 feet of Mesozoic

mudstone, sandstone, grit and conglomerate. -



