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DISCUSSTON.

(To accompany Interpretatj-on Report
on Airborne Magnetometer Survey over

OiI Permit 73, Part 3, Northern Territory,
for Barkley OiI Cornpany Pty; Ltd. )

ft has been suggested that: - in vier'¿ of the fact that

basic volcanics (antrim) occur in thicknesses up to 3,300 feet

approximately 25O miles from the st¡rvey area and in thichnesses

of approximately 5OO feet about LOO 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 pot,91tiaI.

In essence the above remar.ks are true enough, however

the evidence in the.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

termtrbasementtras used in this report is in the same sensé, 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, rrthat the volcanic se-

quence is assurned to be both magnetic and economic basernenttr.

Àn object of the survey was to map the surface of

this volcanic sequence.
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The possibilities of a thick sedimentary, sequence occuming

within the area have been commented upon in the report and probabl¡¡

need no further elaboration, and the.point in question is really

rvhether the volcanics are acid or basic. ft has been the author'S

experience that volcanic rocks of a basic nature (andesites and

basalts) are very magnetic and that- magn,qtite, as an accessory

mineral, is sufficiently non-uniform throughout the material to

cause rather.Iarge and variable anomalies. Even if these becis were

thin it seems probable that, theie would ¡e. si¡tficient variations to

create magnetic anomalies more to the order of 5O to 2OO ganmas

tl¡an to the order of 5 to 25 garunas.

One alternate possibitity exists in that the volcanics

in the area are tuffs rather than flows, and in this case they

would probably be rather uniform in rnagnetite distribution, and

weakly magnetic.

fn sum¡nary then, while it i-s not impossible for these

magnetics to be produced by basic volcanic rocks, it seenqs unlikely

from the rnagnetic evidence, and regardless of whether'the volcanic

rocks are basic flows,.acid flows or tuffs the possibility oi "
thick sedi¡nentary section inter-stratified with the vbLcanics is

reasonably good
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INTRODUCTIOI$

In l"larch of 1964 a contract was negotiated betv¡een Aero

service Limited with offices in Ramsgate, Nerv south iÏales,

Âustralia and Barkley oil company Pty. Ltd. v¡ith offices in

Brisbane, eueensland for the performance of an airborne rnagneton'lêter

survey over Oil Permit No. ?3 Patt 3 in the Ðaì-y iVaters 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. interpretati-on of the survey.

the primary purpose of the aeronagnet,ic. survey and the

interpretation was to locate and define geologic inforn'ration as it

is reflected in the aeromagnetic records. SpecificalJ-y this wouid

include the delineation of the basement surface by contouring depth

estimates obtained frorn the magnetic ano¡na1ies, and the del-ineation

of contacts, faults, intrusive bodies and any otìrer structural or

Ii-thologic information that may be indicated by the nagnetic data.

The survey lvas pl-anned, to record the magnetic int,ensi.ty at an

elevation of Lr5OOt above mean sea level along East-lVest traverses

spaced 1 mile apart in bands of three. The bands were spaceci.ap-

proximately 11-l- miles apart. For this conf iguration a total- of,

three bands of three profi-les each rvere recorded. The iscnlagne'uic

maps and interpretation maps are presented at'a regional scale of

7:L26r72O on 1 sheet. A composite neduction of the isornagnetic

contours is also presented. The magnetic values indicated that aI1



t-

f-

t,

f-

t-

t-

I

._r-

of the anomalies were very small features both in amplitude and in

frequency and therefore it was impossibf. to make valid assumptions

for positioning the contours'betwgen the bandç. The depth estirnates

referred to on the map and in the report are in feet sub sea level

except where a plus sign preceeding the depth indicates that it is

in feet above sea level.

The statistical data'reLevant to the aircraft, instruments,

area and daily operations is tabulated in appendices at the end of

this report. : '
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INTìliII'RiJTATION

' The ma,gnetic pattern over the area is uniform in every

respect and the analysis of the magnetics in the light of the

knoln geology can be summed up very briefly as follows:-

". (a) There is no "rìu".r"u of .structural events of any

consequence within the survey area'

(¡) The entire area is 'very shallow'

(c) The basentent surface is uniform with respect to

rocl< type and is essentÍaJ-ly horizontal' It is

probaþIy composed of thick, weakly-magnetic

volca¡'Íc flows which have not been disturbed

ce their dePosition.

The weakly-rnagnetic character suggests that

they are acid voicanrcs.

A ferv depth estimates.representative of the entire area

have been placed on the interpretation sheet; obviously no depth

contours are approPriate.

Very littIe information can be obtained as to the tliick-

ness of the inferrecl volcanics. Ilorvever, their upper surface is

very uniforrrì across the entire survey and absence of deeper in-

dicatj-ons front ltroad anomalies lvithin the area suggests that

tlreyareVerythick.Thepersistentsmallloto25ganrmaanomalies

suggest that the section is, in addition to being thich, very

uniforn in a vertical d.irection (section prof ite). NorinalIy if

there are any fundamental fat¡Its or vents from rvhich the volcanics

arise thore are large anomaÌies oúer these. The absense of these

I

t
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ì-arge ariomalies suggests that the volcanism occurred sornepl-ace else

ancl this area rvas only a basin in which the florvs were de¡losited.

Normatly under these conditions true sedimentary rocks are also

deposited and I rvould suf)pose that this is the case here.

,Ihere is one anorûaly in the area which car¡ be attributed

to a very deep source. This anomaly is weali in itself and is corfl-

piica+,ed. by the typicaJ- superimposed features caused by the vol-

canics. Nevertheless a chording process can be used to obtain the

general shape ancl character of this feature. This was done and it

is iltustrated in trigure 2. This Figure is to the same scale as

the original magnetometer record profite No. 5. The great breadt'h

of the anomaly suggests that it arises from a very deep source and

it is undoubted.ly a sub-regional basement anomaly. i.e. It arises
Í.

ifont a source -deep rvithin the basement. Ðepth estimates, for rvhat

they are worthì on the eastern flanh of this feature indicate a

source near the Curie Point rvhich in the normal temperature gradient

of the earth 'rvould be to the order of 6O,OCOi. It is highly un-.

Iikely that this feature has any practical significance and it is

included here mostly because of its academic interest.

Probablytheonlyareaoffutureexplorationliesinthe

possibility that the volcanics were deposited under marine condítiorrs

and that they were accompanied. by a sufficient amount of rnarine

int,erbedded 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 conditio¡l'

Actually it seerns to r¡e that there could be considerable thicknesses

(
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of these sediments. l[evertheless to map them may be very difficu].t.

Respectfulì-y submitted,

J,\_
Ronald R. liartman,
Chief Geophysicist,
Aero Service Limited.
September, 1964.
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APPENDIX No. '1,.

FIELD CRtrIl/

Edrvarcl Nervman - Pil-ot

f

I

Responsi-bility - Fiel-d Operations and Aircraft.

Dxperience 6,500 operational hours in
Australia.

ìTiIliam CIarlc - IvlaEnetometer Operato¡'

Responsibi Iity - lvfagnetometer and aII elec-
tronic equipment.

Experience 8 yearsr experience as
Electronics Technician

1 yearrs experience as
airborne rnagnetometer
technician.

David Lyus - l'{aAnetometer Operator'

Responsibility - lvfagnetometer and aIl
tronic equipment.

elec-

Ilxperience 10 yearsr experience as
Dlectronics Technician

'I., t75O airborne hours as
Magnetometer Technician.
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' APPìI¡JDIX No. 2

SURVtrY P}IOCÐDURJ]S AI'ID trQUIPIVItr}IT

Conrpilation Procedures

The initial phase of a survey is performed in the office

prior to entering the field with the aircraft. Þlaps or photographs

of the area must be obtained. The proposed traverses are then

plotted on these maps.

The flight crerv 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 rnm. ,'\eropath camera synchronized

r,vith all- the other recorders. This camera records the actual course

that the piì-ot flerv and the synchronízíng device affords correlation

rvith the geophysicaì- recor:ds. The film is used in the office along

with base maps or photo mosaics of the area to recover the true

fJ-ight path and thesè positÍons a¡'e then pl-otted on â manuscript with

geographic co-òrdinates.

l'he ra¡v maguetic val-ues as they appear on the record paper

cannot be pì-otted directly o;r this manuscript because they are sub-

ject to various sources of error'rvhi-cir include diurnal drift, instru-

rnent drift, heading effects and altitude variations. These Lrrrors

resuÌt 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. This is done by locating the exact value of the intersec-

tion of all- the traverses v¡ith the control Lines which rvere flown

for this purpose. The intersection is then plotted on each magnetic
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recorcl ancl thre difference in the traverse and the tie fine values

is recor.ded and acljustecl . Then a linear çlrift between traverses

can be applied so that they rvill read at the intersection point

the sane vaÌue as the tie line. ' A base line is then constructed

on each of the traverses from rvhich a1I magnetic values are then

read.

The regional variation is also reinoved for anomaly

clarity.

since in magnetic surveying there is no interest in the

actual value of the *agrrotr" fielcì burt only in the variations or

changes relative to one another, the value of the base Ìine is

ar-bitr¿rry anci is chosen at some convenient level for contouring

and rnap reading.

The magnetic values must then be transferred to the map

and this is clone by use of a transcriber, (a variable ratio

niachine ) . ,

The correLai-on of all data is ill-ustrated in i¡ig' 3'

ContouringofthernagneticmapsisasimpJ-eprocessto

explain but it is a very contplex and tirne-consuming operation.

The process i.s sir^rply that of connecti-ng up points of equal

value along each of the flight lines. The conrplexity 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 Iegend'

t
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t
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In the course oî scrrvcy operations magneti-c stonus ma:y'

cccul' aild. r'esult in i¡¡coirect raagaetoneter ree^dings fro¡n tiie air-

craît. To rnonitor these nragnetic sto¡.rns anci ensure that the

íligiei crc'v¡ is :io'¿ recording dat,a d-urin¿; the storns or +-o ensure

thaí tìrc d¿rt,a is rejecteci anC re-f1or,¡n, a Gulf Storm }fonitor j-s

operal,eû throughou'c the period of the survey. TÌris is a flux-

gate type inst¡:uinen-1 . .Í'c :-s similar to thc' rnagnetouteter used

in tiie .lÍ¡'craf-u klut it does not require the sa¡¡ie orienting de-

vi ces. It is per-rianentl¡r orlenteci in the eartl¡rs niagr:,etic f ield

ìear the operational base and n;onitored periodicaJ- Ìy.

f
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CÌic¡rt:

Con tractor :

Conmencenlent of Flying:

Terrnir¡ation of FlYing:

Aircraft:

Aircraft Base:

Lost Time:
iTeather :

Diurnal:
trnstrurnent Þtaintenance :

Aireraft, Maintenance :

Ferry:
Other:

Flight Altitude:

I'fagnetometer:

Magnetometer Installation :

Recorder:

?ape Speed:

F\¡II ScaIe Def lection:

Camera:

Fidueial Intervatr:

Terrain Clearance:

Terrain Cl-earance Control :

I'iagnetic Storm Monitor :

-77-

APPIIIIDIX No. 3

STATISTICS

Barkley OiI Co. PtY. Ltd.

Aero Service Limited

14th Jun,e , 1964.

15th June, 7964

Piper Apache VÉI-l"lJL.

ÐaIy ÌVaters,, Northern Territory.
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1,5OO-ft. A.S.L,

GuIf }fark flf trIuxgate
contlnuous recording'
fieid magnetometer.

trnboard (tailcone).

Gul-f lOrr recorder.

3 inches per minute

6O0. gamm3.

type 
'total

.A,eropath AS-5 , cont inuous striP,
,35 mm. camera,

1 mile.

L

L

L

t

900-ft. to

APN-1 Radio

1,OOO-ft. approx.

AIt imet er .

GuIf Storm Monitor
(trJ-uxgate typc).
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i¡1ignt Di-l-ec'¿1on

r1,¡'e¿ì:

.rii leagc :

i,ine Sp:ici.ng:

Cor.rlri lat-i on Scal e :

I'rnal- I'lap Scale:

Base ìvlaps.

{ìegional Iiemoved:

fncÌinar¿ion of earthrs
rnagnetic fieìd:

Dc'clination:

Total- lui¿¡gnetic FieId :

Irli"gìrt Sîrips:

F ì i ght, Pa'u h Re c overy :

1'raverses iì - li
Cont,¡'ol Línes l'l - S

5,,9?A sq. nrlies approx.

352 line rniles,

3 banCs oí 3 traverses.
1 niile betr'¡een ti'averses.
1.[-,j miles be'tv¡een bands.
5 cor:tro 1 lines spacéd at apprtx.

19.6 miles.

1 : 1261720.

-l- z 126,'/2A 
"

Cornpiled florn an uncont:-olled
pi:oto laydorvn.

12.8 ganirlas per rnilc --- :.':Oo:7

._o
.-l ¡)

" o.-

'i9 , OCO gailìnia

to¡;lii leci ir.o¡-:t an i.¡nconiroi iecr
pi:.o't o laycì.oluu .

Vis.ial uethoc ein;:1oyed. P;ìtlì
iCer-iÍr'ied by matehirg iiira-¿'es
oi:r 35 nlla. tr"ackii:g fj-lrt ¿i¡lc¡

ilight strrps; thenee t¡'ans-
íerring '¿hese poin'us on +"o a
base map.
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APPENDIX No. 5

REGIONAL GEOLOGY

Part 3 of OiI Permit 73 ís covered by overlying Mesozoic

sed.iments which completely conceal'the'oIder rocks. To the west,

Iower Cambrian basalts and tuffs form extensive.sheets. These

are the Antrim Plateau Volcanic":. ? :""tion measured by D.M.Traves

was 3,3OO feet thick. The Volcanics dip gently eastwards into

the basin and, they wiII co¡stitute both economic basement and.

magnetic basement. Overlying these rocks is the middle Cambrian

Montejinni Limestone which varies in thi.ckness from SOO feet to

2'OOO feet and is overlain by approximalely 2OO feet of Mesozoic

mudstone, sandstone, grit and conglonerate.
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