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SUMMARY

In March 1961 some measurcments were made of the horizontal

component of magnetic intcnsity along the centre-lincs of some magnetic
anomalies near Tennant Creclk, NT,.

Calculated and observed curves cf horizontal and vertical

components arc compared, and cstimates are given of the locations,
depths, and radii of the bodies causing the magnetic anomalies.



1. INTRODUCTION

During March 1961, at the request of Australian
Development N.L., measurements were made of the variations in
the horizontal magnetic force along the centre-lines of a series
of magnetic anomalies located close to Tennant Creek, Horthern
Territory. These anomalies had already been investigated by
the staff of Australian Development N.L. using a vertical-force
magnetometer, and the horizontal-force surveys were carried out
to supplement this work and aid in the interpretation of the
results. The horizontal-magnetometer surveys were made by
A, Douglas of the Burdau of ilineral Resources, assisted by
Australian Development N.L. staff,

2. DESCRIPTION OF AREAS SURVEYED

Red Bluff areca

This area lies about 30 miles west of Tennant Creck
and close to the Red Bluff Trig, Point. A grid, with traverses
in the true north direction, had been surveyed over the area by
the staff of Australian Development N.L. The approximate position
of the Red Bluff Trig. Point on this grid is 18.20E/1.508,  The
magnetic anomalies in the area have been numbered 1 to 12, The
centre-lines of Anomalies 1A, 4, T4, TB, 7C, 12A, and 12B were
surveyed with the horizontal-force magnetometer.

- BMR Area No,3

This area has been described by C'Connor and Daly (1962)
and by Daly (1959). Horizontal force measurements were made along
the centre-~line of Anomaly No. 2.

Nobles Nob North

A very broad anomaly lying east of Nobles Nob mine was
located during the 1935-37 survey by the Lerial, Geological and
Geophysical Survey of Northern Australia (AGGSNA) and is described
by Daly (1957) as part of the Rising Sun nrea, This anomaly has
been renamed Nobles Nob North, An approximate relation between
the AGGSNA grid and the Australian Development N.L. grid used for
the 1961 survey is: 108/26E on the AGGSNA grid is equivalent to
13N/116E on the Australian Development N.L, grid. The Australian
Development W.L., traverses run true north.

+ Cabbage Gum No, 1

No information on the exact location of this area is
available, The approximate position is five miles south of Nobles
Nob mine. ' '



Golden Forty

This area was also covered by the AGGSNA and is described
by Daly (1957). The point 11.68E/85 on the AGGSNA grid is
equivalent to OE/ON on the Australian Development N.L. grid. The
Australian Development N.L. traverses run true north.

GoldenAKangaroo

The survey grid for this area is an extension of the
Australian Development N.L. grid for the Golden Forty.

3. INTERPRETATION OF RESULTS

The method of interpretation used for the results is that
described by Daly (1957), which is based on the assumption that the
anomalies are caused by spherical bodies polarised by induction in
the present direction of the Farth's magnetic field. The method and
its limitations have been fully described by Daly and will not be
discussed here.

Using Daly's method; estimates have been made of the depth
and position of the centros of the bodics and their radii.
Daly's valucs for the constants of the magnetic field at Tennant
Creck (0.5 gauss for the total forece and 48050' for the inclination)
have been used for these calculations. The radii of the bodies have
been estimated assuming a susceptibility of 10”7  c.g.s. units.
These estimates are given below. ‘



Arca lAnomaly

Red Bluff 1A

124
12B
TA
B
7C

BYR Area No, 2 2
Nobles Nob North
Cabbage Gum No, 1

Golden Forty

Golden XKangaroo

Red Bluff arca (Platc 2)

Anomaly 1A, The calculated and observed horizontal profiles

3.

Calculated body causing anomaly

Traversc
' Centre
19E 12,97N
108% 6,850
276 239.26S
276 223.16S
177.79 93,608
176W 84.603
166W 71.608
196W 45,150
116E 18.82K

176E 125.038

9E 13.318

1E 11.118

1B 2,983

1B 3.238

OE 10,418
OE 2.983
41,58 8,651
41.5E 13,1309
39E 10,34
398 12,608

Depth to
EEﬁE?E"Tft)

534

1145

632

486

582

924

874

418
3205
534

505
505
262

91
505
262

310

194
486
214

arc in good agrecment over their central portions, but diverge
markedly towards the ends of the traversc,

The calculated and obscrved vertical-component profiles
have similar shapes but the maximum of the calculated profile lies

a2bout 100 £t north of the observed maximum,

Daly (1957) suggests
that such a discrepancy could be attributed to the effects of dip

but that this hypothesis must be treated with caution.

Anomaly 4. The fit of the horizontal-component profile is
good except at the northern end,

The vertical-component curves also show fair cgrecment
and their maxima occur at roughly the same point.

Radius

NEDN
130
290
170
110
160
220
205

110
650
170

180
170
100

45
170
100

110
40
115
55



4.

Anomalics 124 and 12Bs  The horizontal-component curves
show good agrecment cxccept towards the southern end of the
traversc. -

Although the calculazted and observed vertical-component
curves hove their maxime at the same point, the gradicnts of the
observed vertical profiles are steeper, suggesting a shallowor depth
for the body than that estimated from the horizontal profile. The
most markcd differcnce is at the southern cnd of the traverse.

fnomalices TA and 7B, The bodies causing these anomalics are
close together and intcerpretation of the obscrved profiles is nore
difficult.

It was cssumed that the magnitude and the position of the
moximum and minimum of Anomaly T4 (vertical-component profile) on
Traverse 177.7% arc little affected by the proximity of the body
causing fAnonaly TB. An estimate of the depth and position of the
body causing inocmaly TA was then mede., It was then assumed that
the body causing /fmnomaly TA has the same coffcct on the magnetic
profile along Traversc 176V as on the profilc along Traverse 177.7V,
and this cffect was then subtracted from thoe observed profiles along
Traversc 176W, The profile rcmaining was then regarded as being
duc solely to Anpmaly 7B and an ostimate of the depth and position
of a body causing this anomaly was madc, The computed and observed
curves for Traverse 176% agrec very well, vhich indicatcs that the
depth estimates may be considcered to be reliablc,

fnomaly 7C.  Although there is evidence of another body lying
south of that causing inomaly 7C, it is not close enough to have a
marked affect on the observed magnetic profiles near Anomaly 7C.
A good fit has been obtained for the central portion of the observed
and calculated horizontal and vertical-component profiles.

BIR Area No. 3 (Plate 3)

Agreenent is good over the central portion of the traverse
but towards the ends of the traverse the observed and calculated
profiles diverge considerably,

Nobles Nob Horth (Plate 3)

The observed profiles along the traverse are very erratic
and estimates of the position of maxima and minima are accordingly
difficult, However, the calculated curves agree fairly closely and
suggest that the depth estimates are reliable,

Cabbage Gum No. 1 (Plate 3)

The calculated and observed profilds along Traverse 176E
are in good agreement, apart from slight discrepancies towards the
ends of the traverse.

The obscrved profile for Traverse 170E is too erratic to
allow a close fit to be made, The calculated horizontal profile
along Traverse 176E roughly fits the observed profile along Traverse
170E.,
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Golden Forty (Plate 4)

Three traverses, viz, 0E, 1L, and 9L, werc read over
this arca, The interprctation of the profiles has heen madoe
assuning the following:

(a) Profiles along Traverse 9E indicate a single body
(b) " " " 1B " three bodies
(e) " " " OB " two  bodies

411 profiles indicate a body at a depth of 505 ft and
the profiles along Traverses 1E and O both indicate a body at a
depth of 262 ft. The third body detected on Traverse 1E is at a
very shallow depth and is prcbably an iron blow whosce upper limit
is close to the surfacc.

Golden Xangaroo (Platc 4)

The observed profiles for the two traverscs surveyed
across this arca appcar to indicatc two bodics in both cases.
The calculated profiles bascd on this assunption agree fairly well
with the observed profiles,

4., ACKNOVLEDGEMENT

The author expresses hi
and willing assistance of thc staff of Australian Development N.L,

5e REFERENCE

is appreciation of thc co-opcration

DALY, J. 1957 Hagnetic prospecting at Tennant Crock,

Northern Territory, 1935-37.
Bur. Min, Resour. JAust. Bull. 44.

DALY, J. 1959 Recommendaticns for diamond drilling
at Tennant Creel, NT.
Bur, ifin. Resour. fust. Rec. 1959/45
(unpubl.).

O'CONNOR, M.J. and 1962 Tennant Crock ground magnetic survey,

DALY, J.

NT 1958, Bur, Min, Resour. fust. Rec.
1962/148 (unpubl. ).




. - v . - - 3 NN .~ . B N v
T"c&\\\vﬁ"u . - = R QUARTZ H[LL i ,
. " o ~ ! o

Cf:i’.} ' - o T - " o ' 7

* X
1 Y

:M‘g@({ 3_?‘1(#/1[ 7
X '-‘\56_//\”56 ——?\\* ‘\‘\ T
y > A= X =7

NN
(& 3\ .,
A

—

BMR AREA No.

A
/ { ! o
, ‘ k %QNO?Igs\!VOD C)
e T o NOBLES NOB NORTH e
ST o 2cZ AN 7 /.ﬁ i
. i’} 4 ) 100 v, ( ; 7
R “ 1,
| 19°45' ¢ 3
| Q 77 ‘ ,v;‘
{ ‘ T SN T T S
\ . . _ TN by wo. s sore
_ v \ . L At 8
X S . N2y <
N R ; - “\;ﬁsap \\
A l’ AN \ 2}10" No.: Bore )
\ R T ) L
\ \ SN . S e ' . °
\ \ AECTERN . ” R / .
= - L 5 / N
e \ ™ \ N A
N \ ~
\ \ N 2500 N\ R - \ ) L No.?» Bore ! ’// s
T \ \\ \ ‘ e h - " / s
! . «, AR \ < 3
, N \\ - \\\ 2550 . C ) S
D - b
~o ~
C—\/—\ \\
- . /\
0 ©
g' o] o
2 ) : .
3 c- 3 -
— i : -

PLATE |

o
% s o
S 3 / %
T 2]
_—2 o
|2° /\P |20
f'5° 15°
-
<
144 \
(-
. .
S o
< 80— g0 Z
TERRII '{' ORY <
H TEN\‘NANT IBBOOI i —‘
=z I CREEK [40]
@ . ennant Creek i zZ
w ‘ \ o i 20°00 ! "
. S |
= l 3 w
@ 21— T [ ; [ 210 |
w ‘ A O’Burrow Creek ! 4
Y% /
| K
MILES
IOLO 1 510 1 9 4'(1)0
il T T

1
REFERENCE TO AUSTRALIA STANDARD MAP SERIES : TENNANT CREEK

TENNANT CREEK,NT
GROUND MAGNETIC SURVEY, (96l

LOCALITY MAP

SHOWING

TOTAL MAGNETIC INTENSITY

MEASURED BY AIRBORNE MAGNETOMETER

MILES

Geophysical Branch, Bureau of Mineral Resources, Geology and Geophysics. E 53/8 7"'
TO ACCOMPANY RECORD No. 1962/130




200 PLATE 2
Q200 400 _
§ 3
§ §
@ 3
N Q
@ N
Y N
w oo —lo N
o N S RED BLUFF ANOMALY 1A LE RED BLUFF ANOMALY 7TA
N
:Q”\ Traverse 19E 2 Traverse 77T W
q L
3 Centre of Body V29T N N Centre of Bod 9360 S
Depth of Cenfre 534 ft §‘ Depth offungr'e 582 f+ Reference
~200_ -
400 L i + Observed horizonta/-comporernt variations.
Xommem X-~ - - *x Observed rertical-cormporent varartiors
O———0——0 (a/cu/ated horizontal-cormporent variations
O——8——@ (alcv/ated rvertrco/ - componrent vararions,
Verticol Magneric Force Results affer Australior
Developrment N. L.
400._ 3400_
9 £
g £
§ 3
E ]
Q ]
r”*‘ “
s 20N —p RED BLUFF ANOMALY 4 N RED BLUFF ANOMALY 18 & 7A
N _—
< N NG T S Traverse 108 W Q Traverse ITo W
) v
‘*8 Centre of Body &85 N g\ Centre of Body 7A 93605
5, Depth of Centre (145 §+ N 18 84605
Qo
~4oa.. - Depth of Centre TA 582 {+
S 100 1B 924 i+
MAGNETIC SURVEY AT TENNANT CREEK
MARCH i96i
« M
< N \ COMPARISON OF OBSERVED AND
\, 400 . 400_ CALCULATED PROFILES.
Q 8
£ 3
£ t .
8 @ Horiz. Scale
° e R N T, 400 o 400 800 FT
R Y = m———— omm— =]
- .
§ e am— - E o
$ Caes- B RED BLUFF ANOMALIES 12A & 12B Q N RED BLUFF_ANOMALY 7¢C
. g 9
(] Lt - . i - 8 Traverse 2760 W - Traverse |1b6 W
% s <
e N Centre of Body 12A 23926 S 3 Centre of Body T160 S -
é’s 2B 223165 A Oepth of Centre 874 {+
~400 - Depth of Centre 12A 632 §t -400_ R
2B 486 ft o
Bureov cy Amerc/ Resources, Geo Jogy end Geoph y.wb:,
Darwr Apri  /96/
£ 53/B7-2

7o Accompany Record M/952//90




400._

wr Gommos

Force

Mayne #ic

Ma_ync//t: Force i Gammas

-400_

+90_

w1 Gammas

CABBAGE GUM No|

Traverse 176 E

Centre of Body 12503 §
Depth of Centre: 534 ¢+

Force

Mayne tic

-900_

Bureou of Mmmera/ Resources,

Darwir

Geology ond Geop hywbs,
Ap/‘// 19&/.

CABBAGE GUM No |

Traverse 170 E

Centre of Body 1250 S.
Depth of Centre 534 }+

NOBLES NOB NORTH

Traverse

Centre o
Depth o

{

e E

Body
Centre

1882 N.
3205 f

—
0s

PLATE 3

Reference
———eeeeme ~ Observed horizonfal-comporent variatwns.
----- X----X Observed vertical~component varatons.

—O———0 (o/lcvlated horizontal/-comporent variotions.
—@——=@ Calcu/oted vertical~component variations

vertfical Magnetic Force Resulfs affer Australian
Development N L.

MAGNETIC SURVEY AT TENNANT CREEK

400 —
200
o
[
E
3
S e
-§
V 0} i
Q 77 X v % —
N N *.-.__’__f’ son —— s
Q
W
-9 *—"’** x ¥
~ X
t AN
N
& ‘\l”
x
§ “200- N el
400

BMR AREA No.3

ANOMALY NO2

Traverse 196 W

Centre of Body 4615 N
Depth of Centre 418 $+

MARCH (961

COMPARISON OF OBSERVED AND
CALCULATED PROFILES

Horiz. Scale
400 0 400 800 FT

[ mm— . — . ime—————————

F53/B7-3

7o Accompany Recorodd Ne 1962 //90




§00

wr  Gommas

400

Force

Mayne tic

1200 _

400

P Gommas
z

Force

-400_

Mayne tic

~800 _

40
1
GOLDEN KANGAROQ

Traverse 39 E
Centre of Body 1260 N 1034 N

Depth of Centre 214 |t 480 {t

]
{

S GOLDEN KANGAROQ

Traverse 4)'5E
Centre of Body 865N 1293 N

Depth of Centre 310 ¢+ 194 H+

Bureou of Mineral/ Resources Geology ond Geophysics,

Dorwin

Apri/ 196/

Force m

Magretic

2000 _

/000 _

Magnrertrc Force i Gommos
g

4000 o

3000 _

2000 _

Gormmas

1000 -

- /000 __

~2000 _

m Gommas

Force

Ma9ne tre

~1000 _

GOLDEN FORTY

Traverse 9E

Centre of Body 1331 S
Depth of Centre 505 ff

GOLDEN FORTY

Traverse | E

Centre of body 1S

Depth of Centre 505 ¢+

GOLDEN FORTY
Traverse OE
Centre of Body 10418

Depth of Centre 505 4t

323 s

97 4

298 S

zezf%

298 S

262§+

PLATE 4

Reference

—---i-omne Observed horizontal-comporent roriations
A---K-=nX OQbServed vertical- compornent voriations
—o0————0 Calculated horizonrta/-comporent rariations

—0——— Calcuv/ated vertrcal- component variatiorns

Vertical Magnefic Force Resulfs affer Australion
Development N.L.

MAGNETIC SURVEY AT TENNANT CREEK
MARCH 196l

COMPARISON OF OBSERVED AND
CALCULATED PROFILES.

Horiz. Scale

400 o 400 800 FT
| — e e e—————- |

ES53/B7-4
e - ve——
To Acc ompanry Record M /.952//90



	Front Cover
	Title Page
	Table of Contents
	Summary
	Introduction
	Description of Areas Surveyed
	Interpretation of Results
	Acknowledgements
	References
	List of Illustrations
	Plate 1
	Plate 2
	Plate 3
	Plate 4




