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SUMrI.ARY 

(D52/B1-26) 

In October an~ early November 1964, a detailed 
aeromagnetic survey was made in the Mount Bundey area, 60 miles 
south-east of Darwin. The object of the survey Vias to locate any 
extensions of the known martite-magnetite iron ore body of 
Pritchards Lode or any similar bodies in the district. An area 
of about eighty square miles was selected on the results of a 
previous reconnaissance aeromagnetic survey in the Darwin -
Pine Creek area. 

The area was flovm at a line spacing of one-tenth of 
a mile. In addition, a small area including Pritchards Lode was 
flown at a line spacing of one-fifteenth of a mile • 

Most of the magnetic anomalies are attributed to meta­
morphosed country rock on the margins of· an intrusive igneous complex, 
and to sources vrithin the complex, near to the contact with the country 
rock. Large-amplitude anomalies were found to be associated with the 
known iron ore, but similar anomalies were not detected elsewhere. 
However, further investigation of two smaller anomalies is recommended. 
It also seems probable that there is more iron ore in the-north-western 
part of Pritchards Lode than has been previously estimated. 

-----------------------_____________________ .,._._. ___ -_. _______ 1 



1. INTRODUCTION

Between the 13th October and the 13th November 1964,
a detailed aeromagnetic survey was made by the Bureau of Mineral
Resources (BMR) in the far north of the Northern Territory. An
area of about eighty square miles was surveyed in the Mount Bundey
region, approximately sixty miles south-east of Darwin (Plate 1).
Pritchards Lode, a small martite-magnetite iron ore deposit, crops
out about two miles north of Mount Bundey, and it was hoped that
the detailed survey would detect similar bodies that are not in
outcrop.

In 1962, a ground magnetic survey was made by a field
party from the Darwin Uranium Group of the BMR (Ashley, 1962).
The results of this survey indicated that iron ore deposits of the
Mount Bundey type would be detected by an airborne magnetometer;
the Mount Bundey 1:63,360 map area was then included in the Darwin -
Pine Creek reconnaissance aeromagnetic survey of 1963 (Goodeve,
in preparation), which was flown by Adastra Geophysics Pty Ltd
under contract to the BMR. The survey revealed several areas of
very disturbed magnetic field near Mount Bundey (Plate 4), but
the flight-line spacing of half a mile was too large for the
accurate delineation of anomalies. In order to resolve the
anomalies in the main disturbed areas the detailed aeromagnetic survey
described in this Record was programmed. The results are presented
in the form of a total magnetic intensity contour matt with a
contour interval of 50 gammas (Plate 2). The magnetic contours at
an interval of 250 gammas are also shown on the geological map (Plate 3).

2. GEOLOGY 

In the following description, the general geology of the
area (Plate 3) is largely due to Malone (1962).

The iron ore deposits at Mount Bundey are associated
with the Mount Bundey Granite/Mount Goyder Syenite igneous complex.
These igneous rocks crop out strongly south-east of the old Mount.
Bundey Homestead and intrude sediments of the Masson, Golden Dyke,
and Burrel Creek Formations, all originally laid down in the Lower
Proterozoic Pine Creek Geosyncline.

Sedimentary 

The oldest rocks cropping out in the survey area belong
to the Masson Formation, which is mainly composed of siltstones
inter-tongued with lenses of quartz greywacke. The Masson Formation
is conformably overlain by the Golden Dyke Formation, which is
more generally argillaceous and contains limey and dolomitic beds.
Both formations include pyritic siltstones capped in places by
hematitic gossans. Siltstones and greywacke of the Burrel
Creek Formation conformably overlie the Golden Dyke Formation.

There has been some low-grade regional metamorphism of the
sediments, and slates have been developed in some of the silty beds.
Contact metamorphism is confined to an aureole, less than a quarter of
a mile wide, around. the Mount Bundey Granite and the Mount Goyder
Syenite.
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IgTIPPLIs

The Mount Bundey Granite and Mount Goyder Syenite
together constitute.an igneous complex intrusive in Lower
Proterozoic rocks. Field and laboratory evidence suggests .
that the rocks of the complex are co-magmatic and that there
is a gradational change from syenite to granite (Hasan, 1958). The

• original intrusion appears to have been of quartz syenite magma close to
the surface. Subsequently, after differentiation in the magma
chamber and probable assimilation of sediments into the magma,
more granitic rocks were emplaced at deeper levels. The complex is
intruded by syenite and aplite dykes, which represent a late stage
of the intrusive process.

Iron minerals are common in both the granite and syenite
as inclusions in horneblende and biotite; the iron content of the
syenite (about 2 - 0) is generally more than twice that of the
granite. Veins of magnetite occur within the syenite near the
contacts with country rock and Pritchards Lode.

South of the granite outcrop and north and east of
• Mount Goyder, the sediments are intruded by intermediate igneous
• dykes and sills, mainly microdiorite and microsyenite. The sills

were emplaced before or during folding and may be genetically related
to the granite-syenite complex.

Mineralisation

Pritchards Lode crops out as a prominent ridge on a
rounded syenite hill about 100 ft high. The main lode is about
2200 ft long and there are a few minor exposures to the north-west.
The outcropping iron ore consists of martite, frequently seen
as large well-formed crystals, but magnetite is the dominant mineral
below the surface. At depths greater than eighty feet the lode is
pyritic, carrying up to 10% of sulphides, with occasional higher
concentrations. The pyritic zone has been assayed for copper, but
the highest grade recorded was only one-half of one percent. At present,
the iron ores of the sulphide zone could not be economically worked.

The only rock type cropping out in the vicinity of the
orebody is the Mount Goyder Syenite, but hornfelsic bands within
the lode suggest the ore was formed by replacement of a roof pendant
of country rock (Dunn, 1964). Lenses of slates and shaley
material have been intersected within the lode in pits and diamond-
drill holes.

3. INTERPRETATION

Structural 

Magnetic source rocks in the detailed survey area are
associated with the Mount Goyder Syenite and, to a lesser extent,
with the Mount Bundey Granite (Plate 3). Only one of the sources,
Pritchards Lode, has been investigated in any detail, and this
is not typical of the area. However, the knowledge of the geology and
genesis of this deposit contributes to the understanding of the
magnetic pattern near Mount Bundey.
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The geology of Pritchards Lode and of the Mount Goyder
Syenite were briefly discussed in the preceding section and two
important facts were noted. Firstly, magnetite-rich bands occur
in the syenite, but only near its contact with the country rock.
Secondly, the lode itself was formed by replacement of a roof

• pendant of country rock. This inclusion of metamorphosed country .

• rock in the syenite shows that the present erosion level is very
close to the upper surface of the intrusion, at any rate in the
north. The distribution of iron minerals in and around the
lode suggests that magnetic sources will lie close to the granite/
country rock or syenite/country rock contacts, and that large
anomalies might come from sources within the alireole of metamorphosed
sediments.

This suggestion is confirmed most strikingly in the
southern part of the detailed survey area. South of Goose Creek
(Plate 3), the magnetic field over the granite mass is comparatively
undisturbed and significant anomalies occur only at the eastern
and southern margins of the granite. As there is no information
available as to the dip of the intrusive contact, the sources could
lie within either the granite or the country rock. However, they
are shown by the depth estimates to be close to the surface and
therefore lie within the country rock unless the contact dip is
very small.

South of the granite outcrop and east and north-east of
. Mount Goyder, intermediate igneous rocks are mapped within the
Golden Dyke Formation. None of these crops out sufficiently close
to the acid complex to have been metamorphosed, supposing that^.
they pre-date its intrusion, and no magnetic anomalies are associated
with the outcrops. However, it is possible that some anomalies do
arise from such rocks within the metamorphic aureole i In other
parts of the Darwin - Pine Creek area, amphibolite dykes and sills

. are found within the Golden Dyke Formation. These might be
responsible for many of the magnetic anomalies observed (Goodeve,
in preparation). .

At and near Mount Goyder, in the angle formed by the sharp
northward swing of Buffalo Creek, there are a number of exposures
of Mount Goyder Syenite (Plate 3). One of these lies wholly within
a magnetically anomalous-zone, but apart from this, only one other
small anomaly coincides with outcropping syenite. Otherwise, the
magnetic anomalies form a rough ring round the syenite outcrops and
seem most likely to be due to sources within the metamorphic
aureole. The south-western syenite outcrop is quite different magnet-
ically from the 'others, and more detailed geological mapping may
disclose lenses of metamorphic rock within this part of the intrusion.
This region might also be of minor economic importance, as noted below.
Detailed mapping of the region could add appreciably to the
understanding of the magnetic pattern throughout the detailed
survey area.

The syenite outcrop at Mount Goyder appears to be a roughly
circular intrusive boss, distinct from the syenite and granite west
of Mary River. The sharp falls in magnetic field at the western
margin of the syenite at Mount Goyder and at the eastern margin of
the syenite west of Mary River suggest that these margins are faulted.

•
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Such fault zones m~ have controlled the courses of both Buffalo 
Creek and Mary River. Between the postulated faults is a minor 
meridional magnetic 'high', which might indicate a connection 
at depth between the two syenite outcrops. 

The magnetic field west of Mary River and north of Goose 
Creek is the most complex in the detailed survey area (Plate 2). T~~ 
most prominent feature is the very large triple anomaly associated .', 
with Pritchards Lode; this is discussed below. The anomaly due to 
the orebody stands on a 'spur' that'extends slightly west of south' 
from a pronounced east-west magnetic 'ridge'. This 'ridge' lies 
north of all the syenite outcrops, in an area covered by Recent 
alluvium. A second 'spur' extends north from the 'ridge', opposite 
Pritchards Lode, but the anomalous field is much smallerr' West­
south-west of Pritchards Lode, there is a large, roughly triangular 
anomaly, the south-east side of which is parallel to the north-east 
face of the main syenite outcrop. Both the triangular anomaly 
and the main magnetic 'ridge' are associated with the syeni tel sedimen~ 
contact, and the sources are most likely to be metamorphic rock. ' . 
The apparently greater width of the metamorphic aureole in the 
north might be due to the syenitic, rather than granitic, nature of 
the intrusion, but is probably due, at least in part, to the intrusive 
contact dipping at a comparatively small angle.. Magnetic contours 
to the north of both Mount Bundey and Mount Goyder are gently curved 
parallel to the outorop of the igneous oomplex. These suggest 
that the complex extends a considerable distance to the north at 
comparatively shallow depths. Depth estimates along the 'spur' 
that extends north from the magnetic 'ridge' show that the source 
of this anomaly plunges north at an angle of about only two and 
a half degrees. The source r09ks are probably close to the 
intrusive contact, which might therefore be expected to have a 
similar dip. 

The sources of many smaller anomalies are concealed beneath 
Recent alluvium and most of these probably lie in contact 
metamorphic rocks. Such rocks are usually softer and, owing to 
differentiated weathering, crop out less strongly than the 
intrusion they surround. There are also considerable areas of 
disturbance where syenite and, .,to a lesser extent, granite are 
mapped. Both granite and syenite appear to be more magnetic in th~ 
east than in the west. The eastern part of the granite outcrop po~th 
of Goose Creek is clearly more magnetic than the same rock type to ·the 
west, and is in even greater contrast to that immediately to the ~9~th. 
At the boundary between the granite and the syenite, the change . : 
in rock type is gradational (Hasan, 1958) and it is possible that ' . 
. the higher magnetite concentrations, noted by Hasan in the syenite, . 
also extend gradationally into the granite in the east. Alternati~ely, 
metamorphosed xenoliths and roof pendant s of country rock, or ~" 
the bands of magnetite noted in the syenite near its margins, 
m~ be present in this part of the granite. 

There is a very definite decrease in magnetic intensity 
at the approximate boundary between granite and syenite. This is 
to be expected if the different concentrations of magnetite, noted 
by Hasan in small specimens, hold throughout the body of the 

':: 

intrusion. Localised high magnetic fields over syenite outcrops m~ be 
attributed to sources associated with the contaot zone, even where 
the aotual contaot has been eroded away. 

• 

_. -- ---- . __ .-.- '.-. --------------------------
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The intense negative anomaly along the course of
Goose Creek is not related to the granitic intrusion. The source
of this anomaly does not crop out but the magnetic data show that
it lies within a hundred feet of the surface and has been faulted,
east block north, in the approximate centre of the granite:
Presumably, the source rock is easily eroded and is currently
being eroded, as its presence has controlled the course of Goose
Creek. Weathered source rock might be expected under a few feet
of alluvium along the course of Goose Creek. Deep weathering
and consequent oxidation of magnetite to hematite accounts for the
drift estimates being in the range 50 - 100 ft below surface.

. The reconnaissance survey of the Darwin-Pine Creek area
(Goodeve, in preparation) showed linear negative anomalies
running south-east parallel to each other for tens of sliles, together
with a group of positive anomalies trending about S 30 E. 0e
of the negative anomalies apparently crosses the Mount Bundey

. granite (Plate 4), but cannot be traced through it. The detailed .

survey shows that this anomaly follows Goose) Creek across the^•
granite, the change in strike is about E 15 S in this sector
presumably being related to the different competencies of the
granite and the sediments. South-east of the granite outcrop,
the Mary River also follows the soft source rocks for a few miles;
the source rocks are presumably intrusives, possibly in a fault zone,
and post-date the granite. Long faults with north-west trends are
known to the west, between Mount Bundey and Rum Jungle. It is
unlikely that the negative polarisation of the anomaly merely
indicates a non-magnetic zone caused by deep leaching of a fault
breccia intersecting magnetiO rocks, as the amplitude is very large
and apparently unrelated to the geological nature of the enclosing
country.

Economic 

A special flight at reduced line spacing was made over
Pritchards Lode with the object of detecting additional magnetite
concentrations in the immediate vicinity of the lode, and of
providing a standard of comparison for anomalies detected elsewhere.
The detailed contour map (inset,-= Plate 2) is very similar in for
to the smoothed ground-contour map previously produced (Ashley, 1962),
although amplitudes are smaller by a factor of more than four. There
are no large anomalies other than those detected on the ground, but
it is noticeable that the north-western anomaly is similar in
amplitude and areal extent to the other anomalies. This northrmsstern
anomaly corresponds to Ashley's 'Anomaly A' and is shown as such
on the inset to Plate 2. Two diamond-drill holes in the area of
this anomaly failed to intersect any major deposits of martite-
magnetite ore (Dunn, 1964) and the anomaly was therefore not tested
further. The aeromagnetic results show that there are large amounts
of magnetite in the area and further drilling is recommended,
preferably after a more-detailed ground magnetic survey has been made.

No anomalies comparable in amplitude with those at
Pritchards Lode were detected in the remainder of the survey area.
However; south-west of Mount Goyder, a very sharp anomaly of
almost 1000 gammas amplitude was detected in a generally disturbed
area just north of Buffalo Creek. It is possible that there is a small
deposit of magnetic iron ore in the extreme east of the small
syenite outcrop, at a depth of less than 100 ft below surface.
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This anomaly (Anomaly B, Plate 2) should be tested by diamond
drilling at sites to be selected after a ground magnetic survey.
The drilling should also lead to a better understanding of the
geological structure of the survey area.

About one mile north of Pritchards Lode (Plate 2) there
is the 'spur' previously mentioned that extends N 5 E from the
magnetic 'ridge' that is associated with the syenite/sediment contact.
The contour pattern of the 'spur' is distorted at the:southern
end by the magnetic 'ridge', but it can be seen to have an
amplitude of about 800 gammas. Depth estimates made at several
points along the strike indicate that the source is within 100 ft
of the surface at the southern end, and dips gently north to a
depth of about 250 ft. The large areal extent of the anomaly,
coupled with its rather low amplitude, make it unlikely that the
source rock, which lies entirely within the pyritic zone, could
be iron ore. However, a drill hole is tentatively recommended
to test the source rock because it is near to and trends towards
Pritchards Lode, and because the information gained would be
relevant to many of the other anomalies in the vicinity.

It is possible that a diamond-drill hole in the bed of
Goose Creek would be justified in order to determine the source of
the linear extended 'low'. The site for such a hole could only
be recommended after the analysis of the results of the reconnaiseance
survey has been completed. The source rock lies not more than
100 ft below surface.

The detailed survey at Mount Bundey has shown that a
much greater proportion of the metamorphic aureole lies near to
the surface than is the case with other granites in the Darwin -
Pine Creek area. The rocks of such an aureole are frequently

. mineralised. Gold, uranium, and base-metal -deposits have been
worked in the aureoles of other granites in the Darwin - Katherine
district. It therefore seems possible that further prospecting in
the Mount Buncley area could lead to the discovery of non-ferrous Ore
deposits. In this connection the existence' of a zone of sulphide
mineralisation at Pritchards Lode should be noted.
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APPENDIX 

Operational details 

Survey specifications 

Height : Nominally 280 ft above ground level for the
aircraft and 250 ft above ground level for the detector (in towed-
bird assembly). Aircraft height and bird position relative to
aircraft fluctuated considerably over rugged terrain.

Line spacing : Nominally 1/10 mile, except for special
flight over Pritchards Lode, which was flown at a spacing of
1/15 mile.

Flight direction : East or west.

Sensitivity : 1000 gammas F.S.D. (10,000 gammas on
special flight).

Equipment.

Aircraft : Cessna 180

Magnetometer. : MNS1 nuclear magnetometer, reading
total absolute magnetic field at one-second intervals, fiducial pulses
occurring at eight-aecond intervals.

Recorder : Mosely,'chart six-inch rectilinear, chart
speed four inches per minute.

Radio altimeter : AN/APN-1 with output to cockpit dial
and limit light system, and to recorder.

Recorder for radio altimeter : T.I.C., chart six-inch
curvilinear.

Camera : Modified Vinten with wide-angle (186 ° ) lens.
Single exposures on 35-mm film at eight-second intervals.

Personnel 

BMR : J. Boyd, C. Braybrook, R. Buckley, W. Finney, J. Milsom,
S. Scherl.

TAA : First Officer G. Litchfield
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