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SUMMARY

An aeromagnetic survey covering the Mount Bunday,and Burrundie
and parts of the Marrakai, Batchelor, Wool Wonga, and Ban Ban 1:63.360
map areas in the Northern Territory, was flown by Adastra Hunting Geophysics
Pty Ltd under contract to the Bureau of Mineral Resources as part of a
special mineral survey programme in the Northern Territory. The survey
data were compiled by the contractor and presented as aeromagnetic maps.
This record deals with the interpretation of the survey data.

A large number of old mines and prospects exist in the area and
the survey was undertaken with the object of stimulating prospecting generally.

Pronounced magnetic lineations were detected in a generally undis-
turbed magnetic environment in the northern part of the survey area. These
lineations remain unexplained and are the subject of a recommendation for
further investigation. In the Mount Bundey, Ban Ban, and Burrundie areas,
intense magnetic anomalies occurred adjacent to outcropping acidic intrusives
and are considered to result from thermal metamorphism, of the intruded sedi-
ments. Some magnetic trends are believed to be due to dykes.

V
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1. INTRODUCTION

In 1963, an aeromagnetic survey was flown in the Darwin/Pine Creek
area by Adastra Hunting Geophysics Pty Ltd, under contract to the Bureau of
Mineral Resources (BMR). The survey data were, compiled by the contractor and
presented as six maps showing aeromagnetic Contours for the 1:63,360 map areas
of Marrakai, Mount Bundey, Batchelor, Wool Wonga, Ban Ban, and Burrundie.
Plates 4 to 9 are copies of these six =ape, their relative positions being
indicated in Plate 1. This Record deals with the interpretation of the survey
data.

• The survey was originally proposed'aPageneral aid and stimulus
to mineral prospecting in the Darwin/Pine Creek area., A number of old mines

•and prospects exist in the survey area, in particular,the
. Mount Harris

tinfield,in the Ban Ban area, the Union Reefs gold mines in the Burrundie
area, and iron ore prospects at Frances Creek in the Ban Ban area and at
Mount Bundey.

Previous aeromagnetic surveys by the BMR had covered several areas
adjacent to the contract survey and the results have been published in map
form in the BMR Geophysical Map Series. Map G71'-92A covers the western
halves of the Marrakai and Batchelor areas, G245-2 the eastern part of the
Wool Wonga-area, and G156-2 the western part of the Ban Ban area; G244-2
blundogie Hill) is adjacent to Wool Wonga on the eastern side, G159-2

( Burnside) adjacent to Ban Ban on the western side, and G170-2 (Tipperary)
adjacent to Burrundie on the western side. Unfortunately all these early
aeromagnetic data were collected in the course oT airborne radiometric surveys,
which took higher priority at the time.. The magnetic data were therefore
processed only to the stage of. 100-gamma contours and is of less value than
the 10-gamma contour reduction specified for the contract survey.. For this
reason the interpretation of the contract survey was not extended to include
any of the adjacent survey areas.

From the preliminary results of the contract survey, it was
possible to select an area at Mount Bundey for detailed aeromagnetic coverage
by 'a. BMR survey in 1964 (Milsom & Finney, 1965) and an area around the Mount
Harris tinfield for similar coverage in 1,965 (Tipper & Finney, 1966).

2. GEOLOGY

The geology of the area has been mapped, primarily by the
Geological Branch of the BKR, at a level generally described as '"detailed
reconnaissance's, numerous traverses". It has been published in the form of
printed maps of the Darwin and Pine Creek 1:250,000 map areas with explana-
tory notes (Malone, 1962a & 1962b), and as six 1-mile sheets. Plates 2 and
3 show the geology of the survey area. Malone (1958) and Dow and Pritchard
(1958) have described the geolOgy . of the Batchelor, -Marrakai, Mount Bundey,
and Wool Wonga^map•areas'in'eome detail and Hays (1960) has described
the Mount Harris tinfield, which is. .within the Ban 1Ban map area.

Where older rocks are" exposed, they are mainly sediments or granites
of Lower Proterozoic age. The Lower Proterozoic sediments were deposited
in the Pine Creek Geosyncline, were inOuded by basic sills and then folded,
and intruded by granite. The Lower Proterozoic rocks' are unconformably
overlain by Upper Proterozoic and Palaeozoic Pediments, which were deposited
in broad shallow basin structures produced by gentle downwarping. A thin
veneer of Cretaceous sediments was then laid down; they'can be seen over a
small area in the north-eastern corner. Cainozoic alluvium now covers about,
half the survey area, particularly over the northern part.
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The Pine Creek Geosyncline, mentioned above, is not marked on
Plates 2 and 3, but its axis is approximately along a diagonal line from
the:north-western to the south-eastern corners of the survey area.

Lower Proterozoic sediments 

Mount Partridge Formation. This formation, the oldest in the area,
is seen as two small outcrops east of the Mount Bundey Homestead. It
consists of platform or shelf-type sediments, including conglomerate and
ripple marked sandstone, deposited on the edge of the Pine Cfeek Geosyncline.

Masson Formation. Distributed through the eastern and northern
parts of the area, the Masson Formation extends further into the geosyncline
than the Mount Partridge Formation and consists largely of redistributed
material originally deposited on the shelf. The type area of the formation
is the Mount Harris tinfield, which occupies an extensive . area around Mount
Harris and is located in the . Ban Ban 1-mile map area. Here the formation
crops out as the core of a large anticlinorium called the Masson Anticline
and the total thickness has been estimated as being between 6000 feet and
12,000 feet (Hays, 1960), although this figure is not applicable to the whole
tinfield. Near Mount Masson, three arenaceous divisions and tw6 argillaceous
ones have been identified:by Hays, each division consisting of interbedded
arenaceous and argillaceous sediments. The arenaceous- sediments are mostly
medium-grained rocks with quartz and' feldspars as the main constituents,
chlorite and sericite being identified in some specimens. The argillaceous
sediments occur as buff or red slate in outcrop and as black graphitic
pyritic slate in the unweathered state.

Near the McKinley River a few scattered outcrops of fine-grained
sandstone have been mapped as Masson Formation and are thought to mark the
flank of a large subsidiary syncline on the western side of the main anti-
clinorium.

Interbedded with the sediments and about 500 feet stratigraphically
above the Mount Partridge Formation is a weathered brown massive rock of
doubtful origin, which is porous and contains no elastic grains. Its maxi-
mum thickness is about 200 feet. It crops out around the dome that exposes
the Mount Partridge Formation and also to the east of the dome. ,The'rObk
does not show any sedimentary features and is believed to be a weathered
basic or intermediate sill (Dow & Pritchard, 1958). Lateritisation and deep
weathering have obscured most of the original features and microscopic evidence
is inconclusive. The rock now consists of iron and clay minerals.

Golden Dyke Formation. The Masson Formation is overlain conform-
ably by, and intertongued,with, the GOlden Dyke Formation. Both formations
are units of the Goodparla GrouP,:whibh was derived from the north-east. The
lower beds of -the Golden Dyke Formation are slate, are rich in iron and
manganese Oxides and chert, and' are very carbonaceous and pyritic. Basic
intrusives, thought to be altered'quartz-dolerite sills injected during
sedimentation, are intimately associated with the basal beds.

There is a rapid transition upwards from the basal beds into
slate that contains many thin bands of chert. A gradual transition takes
place upwards from the slate with . chert into slate without chert; similar
to the slate of the Masson and Burrell Creek' Formations,

Noltenius FOrmation and Burrell Creek Formation, The Finnis River
Group comprises these formations and is a lateral facies assemblage, derived
from a source to the west. The Nolteniuo Formation crops out over a very
small pert of the Marrakai area. Here it is probably a lens or tongue of
coarse elastic material that has been redistributed basinwards by turbidity
currents from the margin of the Pine Creek Geosyncline to the west.
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The Burrell Creek Formation, which covers an appreciable proportion
of the survey area, is composed mainly of medium to Tine-grained greywacke
and siltstone.

Upper Proterozoic sediments

The Kombolgie Formation, the oldest of the Upper Proterozoic sedi-
ments, crops out in a small region slightly east of the centre of the survey
area. It consists of a downfaulted outlier of sandstone and conglomerate
unconformably overlying the Lower Proterozoic rocks.

In the south-western corner of the survey area, Buldiva Sandstone
crops out. This formation comprises the Depot Creek Sandstone Member and
the Stray Creek Sandstone Member, both members representing continuous sedi-
mentation. They consist mainly of quartz sandstone and conglomerate but the
Depot Creek Sandstone Member is said also to contain lenses of haematite-
rich quartz bi.eccia.

Igneous intrusives

Six large acidic intrusives crop out in the survey areas the
Mount Bundey Granite, Mount Goyder Syenite„ Cullen Granite, Prices Springs
Granite and the McKinley Granite,

The Mount Bundey Granite and Mount Goyder Syenite are a plutonic
complex intruding Lower Proterozoic rocks in the western halfof the Mount
Bundey area. The magmatic origin of the granite and syenite is discussed
by Hassan (1958). The Mount Bundey Granite ranges in composition from
granite to adamellite, and the Mount Goyder Syenite contains quartz syenite
and syenite. Both bodies are intruded by aplitic and syenitic dykes and both
contain inclusions, up to three feet long, of metamorphosed country rock near
their margins. A large body about 2000 feet long by 40 feet wide composed
of -haematite pseudomorphs after magnetite crops out near the northern bound-
ary of the granite. Petrological evidence (Dow & Pritchard, 1958) suggests
that the granite and syenite complex and the syenite and aplite dykes are
similar to, and probably genetically related to, the Cullen Granite, which
crops out to the south. The sediments surrounding the complex are little
metamorphosed and the metamorphic aureole does not exdeed one quarter of a
mile in width. The complex is located in a predominantly anticlinal structure
in the sediments- and was probably emplaced at the time of the folding of the .
sediments. Small sills and dykes of intermediate composition crop out within
a radius of five miles of the complex. They range in width up to about 30
feet and in length up to nearly half a mile. In hand specimens they' appear
to be basic. The weathered brown rock of doubtful origin mentioned in the
description of the Masson Formation was probably a sill of similar composition
to these sills and dykes, which are probably related to the Mount Bundey
Granite and Mount Goyder Syenite (Dow & Pritchard, 1958),

The Cullen Granite and the Margaret Granite, Prices Springs
Granite, and McKinley Granite, which are alLrelated to the Cullen Granite,
were intruded into the main trough Of the Pine Creek Geosyncline, They are
discordant, and faulted boundaries are common in places around the margin
of the Cullen Granite. In composition t.W; range from granite to adamellite
and are generally coarse-grained massive 'or gneissic rocks.

The Lower Proterozoic basic intrusives of the Darwin-Katherine area
have been investigated by Bryan (1962), who arrived at the following relevant
general condlusions concerning them

1. The rocks were intruded principally as sills or sub-horizontal
sheets, prior to the folding of the sediments.
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2. The rocks were predominantly dolerites.

3. The dolerites were affected by deuteric alteration and
low-grade regional metamorphism.

4. All the dolerites are older than the granite.

5. No genetic link exists between the Lower Proterozoic granites
and dolerite.

6. There is no connection between the dolerite and the
uranium, gold, silver, copper, tin, or lead mineralisation
of the region.

Economic mineralisation

Gold has been the most valuable mineral product, the main producing
areas being the Union Reefs, the Burrundie area, and the Brooks Creek area.
The principal mines Of the Brooks Creek area are outside the survey boundary,
but gold mines in the north-western corner of the Burrundie area are usually
grouped in this area. Much of the gold was contained in alluvial quartz
deposits and auriferous quartz veins.

Tin has also been mined, in the past at Mount Wells in the
Burrell Creek Formation and more recently in the Mount Harris-Mount George
region in the Masson Formation, where prospecting and development is
continuing. Iron-ore deposits are known at Frances Creek in the Masson':
Formation, and at Mount_Bundey, where a martite body occurs in Mount
Goyder Syenite. Minor tin and gold workings and prospects exist in various
parts of the Burrell Creek and Golden Dyke Formations, and a few copper,
lead, and uranium prospects are also known.

3. GEOPHYSICAL INTERPRETATION

-Plates 4 to 9; inclusive, show aeromagnetic contours on the six
1-mile map areas. Plate 10 iaa composite map showing contours for the
complete survey reduced to a scale of 1250,000 and thus directly comparable
with the geologyr in Plates 2 and 3 and with Plate 11, which shows interpreted
geophysical features.

Severalifronounced Characteristics are -immediately apparent from
an examination of the contoured magnetic data. In the northern half of the
survey area four lineations, two positive and two negative, extend from the
north-western corner in a general south-easterly dirextion. The two positive
lineations are approximately parallel, about 12 miles apart, and strike 28 0
west of north.' The negative pair are also approximately parallel, strike 50
west of north l and are 10 miles apart.. Plate 11 shows the lineations, numbered
one to four from west to east, numbers one and three being positive and
two and four being negative. .

It is not clear whether the complete extent of these lineations
has been covered by the contract survey as several of them extend to the'
survey boundary. An early survey of .Rum Jungle (BMR map No. G71-92A).
adjoins the western border of the' Marrakai map area but the Rum Jungle data
show no indication of lineations / and 20 This is possibly due to the large
contour interval (100 gammas) used in, presenting the Rum Jungle data.
Similarly, lineation 4 is not revealed by the early survey data for Wool
Wonga (BMR map No. G245-2) but, again the 100-gamma contour interval of the
early data has possibly obscured any extension. Lineation 1 appears to extend
southwards across the survey boundary, as revealed by the previous survey
of the - Burnside map area (BMR map No. G15972).

•••
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Estimates of depth and dip w,ere made on profiles for all the linea-
tions using the method developed by Parker Gay (1963)a The depths were also
measured using the method of Peters (1949)a Agreement between the two
estimates of depth was generally good, the distances determined for the vert-
ical separation between the point of measurement and the top of the magnetic
body being in agreement within an average of 13%, the largest difference .
being 0/00 The value due to Parker Gay's method is in most oases the greater0
The assumption made in both cases was that the sources consist of very
thin sheets extending to great depth, thus approximating lines of poles.
From the form of many of the profiles across the lineations this assumption
appears to. be reasonable. A further assumption made in the case of the
negative lineations is that the anomaly is primarily due to a remanent
vector reversed in direction to the present field of the Earth, thus in-
verting the polarity of the anomaly.

The estimates of depth and dip were made where the anomalies
are well defined and where they appear to be representative of the lineations
in general. Estimated depths belol ground level for the positive anomalies
range from 50 feet to 750 feet and for the negative anomalies from zero to
900 feet, From the magnetic contours it appears that both the positive and
negative sources must be very close to the surface in many places. ZOwever,
the lineations Show many irregularities and breaks, which suggest that in
places the source is discontinuous. These discontinuities are seen in
Plate 11 9 which also shows the depths and dips of the sources estimated ace
cording to the method of Parker Gay.

When the ;lineations are related to known geology it is apparent
that they bear no simple relationship to the outcrops of Lower Proterozoic
sediments through which they pass, the strike of the outcropping sediments
covering a wide range and in places being at right angles to the lineations.
This is so despite the fact that alluvium and soil . correspond to about one
half of the lineations, as the Lower Proterozoic sediments are sufficiently
disturbed to enable the mapping of them to be indicative of the area,.as a
whole. No mine workings or prospects correspond to the lineations, With the
exception of the Great Western gold mine in the Batchelor area. The west-
ern flank of lineation 1 passes through this mine but a quartz vein is
mapped in the vicinity and the deposit might bear no 'relation to the source
of the lineation- There is no evidence of faulting associated. with the •
lineations.

Lineation 4 passes through the Mount Bundey Granite and has been
traced in detail through the granite in the course of . a detailed aeromagnetic
survey at Mount Bundey in 1964 (Nilson & Finney, 1965). The detailed survey
showed clearly that the source of the lineation post-dates the granite. The
north-western end.of lineation 4 appears to terminqe, against a small cross-
feature of positive polarity. This cross-feature cOT7responds to mapped
Quartenary alluvium but its direction, which is similr to that of the strike
of Golden Dyke Formation sediments that crop out nearby to the south and east,
suggests that it.is due to a magnetic source in the Golden Dyke Formation
beneath the alluvium. A group of anomalies immediately to the north of this
cross-feature includes a negative anomaly that could be a continuation of
lineation 4 to the northwest. However, a positive anomaly on the northern
side of sucha continuation indicates that sources additional :to a simple
thin sheet must be involved. The northern boundary of the survey limits ,

more definite conclusions concerning this group of anomalies.

All the four lineations are considered to be due to dykes, ii:ntruded
into the Lower Proterozoic sediments, but the fact that no evider5e'of the .
cause of the lineations has been geologically mapped is surprising and remains
unexplained. Owing to the difference in polarity, lineations 2 and 4 are
probably of different age from lineations 1 and 3, a conoluSion further sub-
stantiated by' the common orientation of each pair. There is no clear indi-
cation as to which is the older pair but the fact that lineation 1 terminates
at its southern end on the line of lineation. 2 suggests that lineations 2
and 4 are Older.

The anomaly group in the region of the Mount Bundey Granite/Mount
Goyder Syenite igneous complex has been adequately explained by the results
of the Mount Bundey detailed aeromagnetic survey kMilsom & Finney, 1965),
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Owing mainly to, its line spacing of one tenth of a mile compared t)the
half-mile•bpacing for the contract survey, the detailed survey revealed much.
more information on the Mount Bundey/Mount Goyder region than could possibly
be obtained from the contract survey. Comment on this region will therefore
be confined to stating that magnetic data from two surveys showed general
agreement, and the detailed survey indicated that the anomalies at Mount
Bundey are due primarily to remnants of metamorphosed country rock n not to
the granite and ayenite. The latter conclusion is of value when considering
the granite areas of the Ban Ban and Burrundie areas.

The axis of the Pine Creek Geosyncline is evident in the general
magnetic contour pattern in the region north-north-west from Union Reefs
into the Wool Wonga and Batchelor areas. However, if the Mount Bundey
disturbances and the positive and negative lineations, -which were discussed
earlier, are ignored then the remaining contour pattern over the Marrakai,
Batchelor, Mount Bundey, and Wool Wonga areas is relatively flat and feature-
less.• This is -particularly so for Marrakai and Mount Bundey, although
about nine miles east of the Annaburno Homestead, in the Mount Bundey
area, the fold pattern about a north-south axis in the Golden Dyke Formation
sediments correlates with the magnetic pattern. Here the magnetic troughs
correspond to the mapped anticlinal positions, suggesting that the Golden
Dyke Formation; has a greater susceptibility than the underlying Masson.
Formation.

In the Burrundie and Ban :Ban areas, where the Cullen Granite
crops out extensively, the granite has virtually no magnetic expression,
the. few Minor anomalies that are evident being possibly due to small un-
mapped roof pendants of Lower Proterpzoic sediments, as are thought to exist
at Mount Bundey, ,ThEn \relatively undisturbed magnetic field over the granite
is in marked contrast to the .highly disturbed field over much of the sedi-
mentary rocks in the two sheets.^It is clear that the traverse spacing
is not small enough to allow satisfactOry delineation of the smaller
anomalies in the disturbed area, as is evident from the numerous anomalies
recorded on ^one traverse.

In the Ban Ban area, considerable magnetic disturbance.exists over
part of the Masson.Formation particularly in the vicinity of the Cullen Granite.
However, at a distance of more than aboUt four miles from the granite on the
northern and western _sides the disturbance over the Masson Formation is markedly
less. Immediately to the west of Mount Masson a belt of relatively undiOufW .
magnetic field runs from south to north, almostacross the sheet, over the ' •
Masson Formation. It continues south into the Burrundie area, An anomalous
zone, marked B in Plate 11, is adjacent to this relatively undisturbed field
on the western side, but this occurs over the Golden Pyke Formation and in
proximity to many dolerite dykes and sills. In the Burrundie area, the magnetic
field associated with the Masson Formation is much the same as described
above. In the northern part of the Mount Bundey area sills and dykes, described
as intermediate in composition, occur in the Masson. Formation but have virtu
ally no magnetic expression.

It is thus clear from the disposition of magnetic disturbance over
the Masson Formation that granite is associated. with the creation of this
disturbance. The Oethod of emplacement of the granite is not clear but a
process of magnetic stoping, as suggested for the Mount Bunday Granite
(Hasan, 1958), would appear to be sufficient to cause thermal metamorphism of
the iron-rich components of the sediments and the subsequent imparting of thermoe.
remanent magnetism to theMn Whether the metamorphism is an essential part of
this process is debatable, but if not it would probably allow much thicker
layers of the sediments to aquire thermo-remansnce. HoweVern neither alterna-
tive appears to nOnfliat with the..magnetic evidence. The iron-rich components
could be the weathered rock of doubtful origin (Pow & Pritchard, 1958), the
chlorite in the arenaceous divisions, the pyritic slate in the argillaceous
divisions, dolerite sills and dikes, or some combination of these.
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The above interpretation leads to the conclusion that granite exists
beneath all that part of the Masson Formation which is highly disturbed, but
is absent from the remainder. Plate 11 shows the region, marked with a letter
A, where this buried granite is thought to exist. Most of the anomalies in
region A, and particularly in that part of the region remote from granite con-
tact, are due to sources at a depth of at least one thousand feet, indicating
that the granite is buried at least this deep. Greater depths to the granite
could be expected depending on the thickness of the metamorphic aureole.
The magnetic trends in region A follow the strike fairly closely on the western
side but in the part east of Jessop's lode and Mount Masson it is the faulting
that relates to such magnetic trends as do exist. This gives rise to the hape
that the planned detailed aeromagnetic survey of this area will reveal the
structure in greater detail than is known at present.* This also applies to
the alluvial covered part in the vicinity of the Mary River.

The Golden Dyke Formation exhibits a wide range of magnetic
expression, in a somewhat similar way to the Masson Formation. In the •
northern half of the survey area, and with the exceptions mentioned earlier,
the contour pattern is particularly flat. However, in the Ban Ban and Burrundie
areas, a highly disturbed pattern is usual, and here the Golden Dyke Formation
is always associated with basic intrusives, although individual anomalies do
not always correspond to the igneous outcrops. Assuming that the preeence
of basic intrusives is essential for the creation of magnetic Sources it is
likely that where the basic outcrops have no magnetic expression a lithological
difference, due probably to weathering, is the reason.

The southern part of the anomalous magnetic zone, feature B
(Plate 11), shows a correlation with the basal beds of the Golden Dyke Formation,
which are rich in pyrite. Although the magnetic maxima along this part of the
ridge fall over the Masson Formation, slightly to the east of the Golden
Dyke Formation outcrops, the general strike and dip, together with the moderately
deep position of the magnetic sources, suggests that the sources are within
the Golden Dyke Formation basal beds. The boundary of feature B has been
drawn generally through points of infleCtion in the total magnetic field.

The outcrops of dolerite sills in the Golden Dyke Formation in the
western part of the Burrundie area correlate reasonably well with the magnetic
trends (which invariably follow the strike) within the limits determined by
the aeromagnetic line spacing and the possible effect of weathering on the
upper parts of the sills._ A similar correlation also occurs in areas Ban Ban
(BMR map No. G156-2) and Burnside (BMR map No. G159-2) of the earlier surveys,
in the vicinity of the Burnside Granite and Margaret Granite, despite the large
contour interval (100 gammas) for these data, The depth of burial of the
magnetic sources in the western part of the Burrundie area is usually in the
order of several hundred feet and considerably greater than a thousand feet
in some cases, assuming sources of a localised nature. It is considered
likely that the presence of granite adjacent to or beneath the basic intrusives
of Golden Dyke Formation is a factor :in producing magnetic sources, but the
evidence is not very- definite. It would be necessary to postulate a narrow
tongue of granite beneath the magnetic ridge of feature B.

In the western part of Wool Wonga, intermediate intrusives have been
mapped in the Burrell Creek -Formation. Here there is no definite magnetic
affect associated with the intrusives, but in the region of the North Ringwood
and South Ringwood mines a trend, marked C in Plate 11, is seen passing close
to both groups of mines. This trend might be brought about by a lithological
change at shallow depth within the Burrell Creek Formation, but it seems more
likely that it derives from a very deep source possibly outside the formation.
A similar situation exists in the Batchelor area, where, excepting the lineations,
the contour pattern appears to be derived from a deep magnetic basement under-
neath the Burrell Creek Formation.

* Editorb note. The results of this detailed survey have recently been
published (Tipper & Finney, 1966).
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It is in the Pine Creek Geosyncline, in the Ban Ban and Burrundie
areas, that the magnetic pattern over the Burrell Creek Formation is the
most complex. Anomalies are common in the Burrell Creek Formation.near the
contact with the Cullen Granite but not near the contact with the McKinlay
Granite.. However, the line of anomalies at the contact east of Union Reefs
continues in a north-north-westerly direction away from the Cullen Granite,
reaching an established fault near Burrundie. This line, marked D in Plate 11,
could be due to a dyke, possibly intruding a fault plane and creating mag-
netic sources at various depths. These sources are several, hundreds of feet
deep to the east of Union Reefs, very close to the surface to the east of
Spring Hill, and very deep to the east of Burrundie, although at the latter
position there is evidence of a faulted block. A second line, marked E in
Plate 11, ends close to an established fault (with which it is collinear)
at a point south of Spring Hill. Magnetic sources on this line are mostly
many hundreds of feet deep. No faults or shear zones are mapped along
these two lines although many shear zones are known in the region north and
south of Union Reefs.

4. CONCLUSIONS AND RECOMMENDATIONS 

The most interesting result of the survey is the detection of
four pronounced magnetic lineations of considerable length, which have been
interpreted as due to steeply dipping dykes, two being negatively polarised.
There does not appear to be previous evidence for the aistence of these .
structures and their origin remains unexplained. It is recommended that a
more detailed geological examination be made at points where the postulated
dykes are thought to be shallow and the older rocks are not soil covered,
Geochemical traversing might indicate whether eaonomical minerals are present
should geologiBal examinatión be unsuccessful. If it becomes desirable to test
the dykes by drilling, it is recommended that detailed magnetic surveying be
done to enable drill holes to be accurately positioned.

In the Burrundie and Ban Ban areas, extensive magnetic disturbance
over the Masson Formation is believed to have been brought about by the
presence of granite beneath the formation' acting on the iron-rich components ••within it.

The Golden Dyke Formation exhibits a wide range of magnetic eXpression
and in the Ban Ban and Burrundie areas it appears to be 'invariably associated
with basic intrusives. In the weetern'part of Burrundie, it is considered that
granite in the vicinity of the basid . intrusives might be a contributing
factor in 'producing magnetic sources.

The magnetic pattern over the Burrell Creek Formation in the
Ban BanAnd Burrundie areas is most compl* in the Pine Creek Geosyncline.
Anomalies in this formation are common near the contact with the Cullen Granite
but not near the contact with the McKinlay Granite. Two lines of anomalies in

,the Burrundie area are thought to be due to dykes.

5. REFERENCES 

BRYAN, R.^ 1962 Lower Proterozoic basic intrusive rocks
of the Katherine-Darwin area, Northern
Territory.
Bur. Min. Resour. Aust. Rec, 1962/7. ,

DOW, D. B., and^1958 The geology of the Wool Wonga, Mount
PRITCHARD, P. W.^ 'Bundey, and Marrakai East areas, Northern

Territory.
Bur. Min. Resour. Aust. Rec. 1958/122.

HASAN, S. M.^1958 Petrography and petrology of Mount Bundey
Granite and Mount Geoyder 8yrenite, NT,
Bur. Min. Resour. Aust. Rec. 1958/36.



9.

HAYS J. -^1960 The geology of the Mount Harris tinfield,
Northern Territory.
Bur. Min. Resour. Aust. Rec. 1960/2,

MALONE, E. J.^1958 The geology of the Darwin-Adelaide River
•^area, Northern Territory.

' Bur. Min. Resour. Aust. Rec, 1958/96,

MALONE,„E. J,^1962a Darwin, NT, 1:250,000 geological series,
Sheet D/52-4.
Bur. Min. Resour. Aust. Explan. Notes,

MALONE, E. J.^1962b Pine Greek, NT, 1:250,000 geological
series, Sheet D/52-8.
Bur. Min. Resour. Aust. Explan. Notes.

=sag, J. S. and^1965 -Mount Bundey detailed aeromagnetic survey,
FINNEY, W. A.^ NT, 1964.

Bur, Min. Resour. Aust. Rec. 1965/61.

PARKER GAY, Jr„ S.^1963 Standard curves for interpretation of
magnetic anomalies over long tabular bodies.
Geopk4sics, 28(2), 161-200.

1949 The direct approach to magnetic inter-
pretation and its practical application.
Geophxsics, 14(3)1 290-320.

TIPPER, Di B. and^1966 Mount Masson detailed aeromagnetid survey,
FINNEY, W. A.^ NT 1965.

Bur. Min. Resour. Aust. Rec. 1966/91.

PETERS. L. J.



•10.

APPENDIX 

Operational Details 

Oontractor : Adastra Hunting.GeophysiOS Pty Ltd, Sydney

Specifications :

Heighl : Nominally 500 feet above ground level

Line spacing : Nominally 0.5 mile

Traverse direction 4 East-west

Magnetometer sensitivitY4 600 'gammas f.s.d.

Magnetometer chart speed : 6. inches per minute

Radio altimeter sensitivity : 800 feet f.s.d.

Radio altimeter chart Speed : 3 inches per minute

Storm warning detector sensitivity : 250 gammas f.s.d.

Storm warning detector and diurnal monitor acceptande
criterion : 5 gammas change in 5 minutes

..8t9rm warning detector chart speed : 1.5 inches per minute
when flying in progress

1.5 incher per hour at other
times

Equipment 

Magnetometer : Gulf Mark3, with tail booth installation

Recorder : Gulf, 10-inch chart

Radio Altimeter : APNI, with Esterline Angus recorder

Camera : de Havilland, 35 mm., frame type

Storm warning detector and diurnal monitor : Gulf, with
Esterline Angus
recorder

Aircraft : Aero Commander
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