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SUMMARY 

This Record describes the results of a detailed airborne magnetic 
and radiometric survey made in the Mount Isa/Cloncurry region of Queensland 
during 1970. The magnetic data are presented as contours and the radiometric 
data as stacked profiles. Interpretation of the magnetic data reveals good 
correlation with the Leichhardt Metamorphics, Magna Lynne Basalt, Argylla 
Formation, Soldiers Cap Formation, Corella Formation, Deighton Quartzite, 
and the granites. The magnetic response of th, basic rocks is rather varied. 
Uranium anomalies were recorded over the Mary Kathleen and Milo mines, some 
copper mines, other prospects, and some shear zones. Thorium anomalies could 
not be correlated with the geology but appear to be related to drainage systems. 
Potassium anomalies were not delineated as they were invariably caused by 
topographic features. 
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1. INTRODUCTION 

From mid-April to July 1970 a detailed airborne magnetic and 
radiometric survey was made over two areas in the Mount lsa/Cloncurry region, 
Queensland. The location of these areas is shown in Plate 1. 

The survey was made to complement the program of detailed geological 
mapping lindertaken by BMR in 1970 and 1971. 

A proton magnetometer was used to record variations in the earth's 
magnetic field, and radiometric coverage was obtained with a four-channel 
gamma-ray spectrometer. The .ast-west survey lines were spaced 300 m apart 
and flown at a nominal height of 80 m above ground level. Full equipment 
specifications and operational details are listed in the Appendix. 

To facilitate flying and data reduction the two areas were 
subdivided into seven smaller areas as shown in Plate 1. 

A test scintillograph survey made in 1955 (Parkinson, 1956) recorded 
a strong anomaly over the Mary Kathleen area. A radiometric survey by 
Mulder (1961) covered an area just west of the present area, and a detailed 
magnetic surv~. by Dockery & Tipper (1965) also to the west of the present 
area recorded strong anomalies over the Eastern Creek Volcanics. 

A regional gravity survey of the area was made in 1966, by BMR. 
Other geophysical surveys within the survey area have been made by private 
companies, but the results are not available. 

2. GEOLOGY 

The area has been the subject of numerous geological investigations, 
mainly of individual mines and prospects. The geology of the Cloncurry 
1:250 000 map area has been described by Carter (1959) and the geology of 
the northwest Queensland mineral belt by Carter, Brooks & Walker (1961). 

A program of detailed mapping of the Mary Kathleen, Marraba, and 
Cloncurry 1: 100 000 map areas by BMR and the Queensland Geological Survey 
was carried out from 1968 to 1971 (Derrick, 1969; Glikson & Derrick, 1970; 
Derrick, Wilson, Hill & Mitchell, 1971; Derrick, Wilson, Hill, Glikson & 
Mitchell, in prep.). 

Stratigraphy 

A description of the local rock types and their stratigraphic 
relation appears in Table 1, prepared by G.M. Derrick. The relation~ of 
the Lower Proterozoic units are shown in diagrammatic form in Figure 1. 
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Structure 

The primary isoclinal tolds in the survey areas generally strike 
north except southwest ot Cloncurry, where they strike northeast. Cross
tolding occurred atter regional metamorphism. 

FaUlts are widespread and most belong to two conjugate strike
slip tault systems with major strike directions of 0300 -1500 and 0450 -1300 

(Carter et al., 1961). 

Mineralization 

Copper mineralization is widespread and occurs in most Lower 
Proterozoic rocks, although the quartzites and acid lavas are generally 
untavourable. The copper orebodies are almost invariably in, or close to, 
faults or shears. Gold is mainly associated with the copper, but some 
reet gold occurs in the Soldiers Cap Formation east of Cloncurry. 
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A large number of uranium prospects have been located. The most I 
important deposit is at Mary Kathleen, where the orebody occurs in the 
axial zone of a syncline in the Corella Formation. Granite is exposed to 
the east and west t and Hughes & Munro (1968) believe that the orebody is I 
metasomatic and related to the eastern granite. Similar mineralization 
occurs in neighboUring localities. The Hilo torbernite deposit is the 
only other uranium prospect ot note in the survey area. Brooks (1960) I 
reports that the main structural controls of uranium mineralization are 
faults, shears, and joints. 

MAGNEl'IC RESULTS AND INTERPRETATION 

Contours ot total magnetic intensity for each of the areas 1 to 
7 are shown in Plates 2 to 8 respectively at a scale of 1;50 000. The 
contour interval is 100 gammas in areas 1 to 6 and 25 gammas in area 7. 

Each plate also displays the geology taken from the recent BMR 
detailed mapping, and magnetic interpretation for that area. Each area was 
subdivided into zones ot high and low magnetic activity. Individual 
anomalies of interest have been delineated and numbered for reference. 

Area 1 

In zone A magnetic trends parallel the north-northwest geological 
strike. Anomalies 1 and 2 may be correlated with Magna Lynne Basalt and 
anomaly 3 with the Argylla Formation. Anomalies 4 and' 5 occur over quartzite 
and may be related to underlying rocks of the ArgyUa Formation. There is 
no magnetic expression ot the dolerite bodies within this zone. 
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Zone B i13 one of lac magnetic relief associated entirely oith 
Leichhardt Metamorphics o chose faulted boundary to the cest is reflected 
by high magnetic gradients on the flanks of anomalies 1 and 30 

in,zone C the strong linear anomalies 6, 7, and 8 can be 
correlated with Magna Lynne Baaalto The broad anomalies 9, 101) and 11 
correspond to the Argylla Formationo The magnetic gradient oest and south 
of anomaly 10 appears to be related to the faulted contact bet~een the 
Argylla Formation and the Ballara QUartziteo ,The gradient on the aestern 
side of magnetic loa 12 may also correspond to a faulto 

Zone D is magnetically quiet apart from the circular ' anomaly 13\l 
~hich has an amplitude of 1000 gammas 0 This zone covers an area of meta
sedimentary rocks and anomaly 13 itself is located over Corella Formation 
and Deighton Quartziteo A depth estimate on this an~maly places the source 
betwaen 800 m and 9dO m belop ground levelo There is no apparent magnetic 
expression of the Wonga Fault or associated faultso 

~one E is magnetically quiet and corresponds very oell to the 
Kalkadoon Graniteo' The' nUmerous basic intrusions !:Ii thin the grani to are 
not renectedin the magnetic resultso 

Zone F' is a ~ rather intense magnetic zone Pith anomalies up to 
2000 gammas in amp1:Ltudeo Anomaly 14 is located over Ballara Quartzite, 
but is rather broad and hence is probably due to some deeper seated featureo 

Anomaly' 15 has an amplitude of 1 000 galllJlWj and folloos quite 
closely the western edge of the Kal.k.adoon Grani teo ' As there are a number 
of mines and prospects along the contact betoeen the granite and the Corella 
Formation, the anomaly hAs been interpreted as representing a contact 
mineralization zoile.. It may also have some association at depth oith II. 

dolerite/amphibolite body ahich occurs to the southoest but ohich otheroise 
has no magnetic ' expressiono The Magna Lynne Basalt is renected in anOmaly 
160 ' , 

Anomalies 17, 18, and 19 occur over Argylla Formationo The latter 
anomaly is in a 'region ,ohere the Argylla Formation is stronglyfaultedi the 
too axes of the anomaly parallel faults shoun on the geological mapa 

Zone Gis rather undisturbed and covers the Wongaand BUrst.ll 
Grani tes and various melQbers of the Corella FormatiOi1o Zone ,R appears to 
be associated with an area of Argylla Formation ohich occurs bet~een the 
Wonga Granite and Corelia Formationo There is no magnetic expression of 
the Cameron Faulto 

In Zone I, the sourc'es of anomalies 20 and 21 are rather obscure. 
Anomaly 20 occurs over Corella Formation, but the trend of ,the anomaly 
parallels a dolerite body some 500 m to the west and may be associated 
with it. Anomaly 21 may be due to the Kuta Gabbro although in Zone G 
this intrusion does not appear to be magnetic. The trend of anomaly 
22 correlates wel~ with the Fountain Range Fault. 
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Area 2

  

Zone A
gammas. Anomaly
rest of the zone
apparent surface
other anomalies.
of 450 m and 700

is rather disturbed with anomalies ranging up to 2000
1 appears to be correlated with the Kuta Gabbro. The
is almost entirely Corella Formation and there are no
geological features which could be attributed to the
Anomalies 2 and 3 have sources at approximate depths

m respectively.

Zone B contains a series of broad anomalies trending northeast
to east and with amplitudes up to 700 gammas. The zone is occupied by
rocks of the Corella Formation, Chumvale Breccia, Overhang Jaspilite, and
Mitakoodi quartzite. No anomalies appear to be associated with the
jaapilite, and only anomaly 4 can be correlated with the Wakeful Basalt
Member.

Zone C is highly magnetically disturbed; anomalies range up
to about 4000 gammas in amplitude. Anomaly 5 in the northeast of the
zone has been correlated with dolerite. Anomaly 7 was drilled to a depth
of 27 m in 1971 (Derrick, pers.comm.) and from 9 m to 27 m sheared
=chlorite schist and metadolerite were recovered. These were not markedly
magnetic in that they had no effect on a compass needle. However, the
sheared nature of the core indicated a major faulted boundary, and this
has been interpreted as a southwesterly extension of a shear zone
associated with the northern part of Chinaman Creek in Area 3 (Derrick,
pera, comm.). Within the shear zone in this region there are large iron
formation at the surface, and hence anomalies 6, 7, and 8 can be inter-
preted as similar iron formation bodies at depth.

The shear zone extends south into Area 5 but similar magnetic
anomalies are not apparent. A number of prospects are located along
or close to the shear zone in Areas 2, 3, and 5 and further examination
of this region may be warranted.

Zone D is magnetically 'quiet' and can be correlated With
Corella Formation. It iscontinnsdas Zone B in Area 3.

Area 3

Zone A is a continuation of Zone C in Area 2 and has been
interpreted as representing further basic rocks. The area covered by
Zone B is largely mapped as Corella Formation, although anomalies 1, 2,
and 3 are probably due to dolerite. Anomalies 4 and 5 may represent
further areas of metamorphosed gabbro and dolerite which have been
mapped in the east of Zone B.

Zone C is generally magnetically undisturbed and covers an area
of Weatherly Creek quartzite. Anomaly 6 is due to an elongate body of
gabbro, but further gabbros to the east in this zone do not give rise to
any anomalies.

Zone D can be correlated with Weatherly Creek quartzite and
Toole Creek metavolcanics. Anomalies 7,49,and 10 are due to metabasalt
within the quartzite formation.

Zone E has a generally undisturbed magnetic pattern and reflects
a deepening basement under the western edge of the Great Artesian Basin.
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Area 2 

Zone A is rather disturbed with anomalies ranging up to 2000 
gammas. Anomaly 1 appears to be correlated with the Kuta Gabbro. The 
rest of the zone is almost entirely Corella Formation and there are no 
apparent surface geological features which could be attributed to the 
other anomalies. Anomalies 2 and 3 have sources at approximate depths 
of 450 m and 700 m respectively. 

Zone B contains a series of broad anomalies trending northeast 
to east and with amplitudes up to 700 gammas. The zone is occupied by 
rocks of the Corella Formation, Chumvale Breccia, Overhang Jaspilite, and 
Mitakoodi Quartzite. No anomalies appear to be associated with the 
ja~pilite, and only anomaly 4 can be correlated with the Wakeful Basalt 
Member. 

Zone C is highly magnetically disturbed; anomalies range up 
to about 4000 gammas in amplitude. Anomaly 5 in the northeast of the 
zone has been correlated with dolerite. Anomaly 7 was drilled to a depth 
of 27 m in 1971 (Derrick, pers.comm.) and from 9 m to 27 m sheared 

:chlorite schist and metadolerite were recovered. These were not markedly 
magnetic in that they had no effect on a compass needle. However, the 
sheared nature ,of the core indicated a major faulted boundary, and this 
has been interpreted as a southwesterly extension of a shear zone 
associated with the northern part of Chinaman Creek in Area 3 (Derrick, 
per~ comm.). Within the shear zone in this region there are large iron 
formation at the surface, and hence anomalies 6, 7, and 8 can be inter
preted as similar iron formation bodies at depth. 

The shear zone extends south into Area 5 but similar magnetic 
anomalies are not apparent. A number of prospects are located along 
or close to the shear zone in Areas 2, 3, and 5 and further examination 
of this region may be warranted. 

Zone D is magnetically 'quiet' and can be correlated with 
Corella Formation. It iscont1nuedas Zone B in Area 3. 

Area 3 

Zone A is a continuation of Zone C in Area 2 and has been 
interpreted as representing further basic rocks. The area covered by 
Zone B is largely mapped as Corella Formation, although anomalies 1, 2, 
and 3 are probably due to dolerite. Anomalies '~and 5 may represent 
further areas of metamorphosed gabbro and dolerite which have been 
mapped in the east of Zone B. 

Zone C is generally magnetically undisturbed and covers an area 
of Weatherly Creek Quartzite. Anomaly 6 is due to an elongate body of 
gabbro, but further gabbros to the east in this zone do not give rise to 
fUly fUlomalies. 

Zone D can be correlated with Weatherly Creek Quartzite and 
Toole Creek metavolcanics. Anomalies 7,~9,and 10 are due to metabasalt 
within the quartzite formation. 

Zone E has a generally undisturbed magnetic pattern and reflects 
a deepening basement under the western edge of the Great Artesian Basin. 
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Area 4 

Zone A contains two elongate anomalies, 1 and 2, which can be 
correlated with the Magna Lynne Basalt. The rest of the area is generally 
'quiet' and corresponds to the Leichhardt Hetamorphics • . There is no 
magnetic effect from the dolerites, a situation similar to that in Area 1. 

In Zone B, anomaly 3, of 1500 gammas maximum amplitude, 
corresponds to the Magoa Lynne Basalt. In the rest of this zone anomalies 
range up to 1200 gammas in an trregular pattern and are correlated with 
various members oftha Argylla E'ormation. 

The boundaries of Zone C are marked by strong magnetic gradients, 
but the zone its0lf contains no pronounced features. Anomalies are 
broad, ranging in shape from linear to subcircular, and amplitudes range 
up to only 500 gaJiimas. Rock types are quite varied and no correlations 
are apparent. 

There are two main features in Zona D. Anomaly 4 has an 
amplitude of 1200 gammas and can be correlated oi th the Mount Philp 
Agglomerate • . Anomaly 5 along the eastern boundary corresponds to the Overhang 
Jaspilite and the basalt member of the Mitakoodi Quartzite. 

Zone E contains a series of loti-amplitude linear anomalies which 
parallel the geological strike and occur over regions of sedimentary 
rocks. Areas 'of basic intrusives and a small area of Marraba Volcanics 
are not reflected in the magnetic results. 

Area 5 

Zone A contains a series of linear parallel anomalies striking 
northwest and r,anging up to 1000 gammas in amplitude. Correlation with 
the Marraba Volcanics is very good. 

Zone B covers a region of Argylla Formation and is generally 
undisturbed except for two loti-amplitude anomalies, 1 and 2, which occur 
over dolerite intrusives. Numerous dolerites elsewhere in this zone, 
however, exhibit no magnetic effect·. 

In Zo~e C the rather weak anomaly trend 3 can be correlated with 
the Cone Creek Member of the Harraba Volcanics. Eastwards, the other 
members of the Harraba Volcanics and th0 Mitakoodi Quartzite have no 
reflection ill- the magnetic results. The anomaly trend 4-5-6is located 
over the ChumvaleBreccia but may be due to the Overhang Jaspilite\l/hich 
dips to the ~astunder the breccia. 

Area 6 

Zone A is magnetically smooth with a maximum anomaly amplitude 
of 300 gammas. . .The zone is almost entirely occupied by the t-iarimo Slate, 
and the results indicate that there is no difference in magnetic response 
between the various members of this formation. 

ZoneB trendlsnorth and contains one major anomaly trend of 
1200 . gammas maXimUm amplitude. There is no apparent relation with the 
mapped ge.ol~ . although several mines including Dodge, ' Bluebell, and 
Just ,F'ound"'occur along or close to the . trend. Interpretation of anomaly 
1 yields a depth estimate of 150 m below ground level. 
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Zone C is a similar magnetically smooth zone to Zone A and 
is occupied by various members of the Marimo Slate and Corella Formation. 

Zone D contains several linear anomalies of maximum amplitude 
1200 gammas. Anomaly 2 is quite broad and a depth calculation places 
the source 200 m below 8round level. A small outcrop of Williams Granite 
occurs near the anomaly, which may represent the extent of the granite at 
depth. Anomaly 3 occurs near the contact between the Corella Formation 
and the Soldiers Cap Formation. 

In Zone E, the numerous elongate anomalies can be correlated 
with basic rocks. Anomalies 4, 5, 7, and 8 are caused by basic sills, and 
anomaly 6 can be correlated with an outcrop of metabasalt. The central 
part of Zone E is generally flat and is occupied by the Soldiers Cap 
Formation. 

Area 7 

Zone A is largely covered by sedimentary units of the Soldiers 
Cap l'ormation with metabasalt and metadolerite intrusives. These latter 
give rise to anomalies 1, 2, 3, and 4. 

In Zone B the basic rocks are much more extensive than in Zone 
A but the magnetic anomalies are not very pronounced. Anomalies 5, 6, 7, 
8, and 9 are probably due to the basic rocks although their amplitude is 
considerably less than amplitudes recorded over similar rock types in 
Areas 3 and 6. 

Zone C is largely covered by alluvium. Anomalies 10 and 11 are 
probably due tOlbasic intrusives. The magnetic results indicate that 
the geological strike is northeast in the centre of this zone and north 
in the east and west. Analysis of anomalies 12, 13, 14, and 15 indicate 
sources at depths of 300 to 500 m. 

4. RADIOM~~RIC RBSULTS AND INTERPRETATION 

Introduction 

The radiometric data are shown in Plates 9 and 10 in stacked 
profile form for each of the 7 areas at a east-west scale of 1:100 000. 
The radiometric interpretation has been superimposed on a flight-line 
plan for each area also at a scale of 1:100 000 beneath each set of 
stacked profiles. Control points on a given profile correspond to the 
points on the relevant flight-line. 

Four channels of data were recorded along each line. The total 
gamma radiation count was recorded by Channel 1, which was set to accept 
all gamma-rays with energies between 1.0 and 3.0 MeV. Channels 2, 3, 
and 4 were centred on the 1.46, 1.76, and 2.62 MeV gamma-ray peaks of 
K40, Bi214, and T1208 respectively. The last two isot~pes are members 
of the U238 and Th232 decay series respectively. It must be assumed 
that these isotopes are in equilibrium with their parent elements. 
Details of channel widths and sensitivities are given i~ the Appendix. 
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The decay series of Th. and U include many radioactive daughter 
products, seyeral of which have different gamma-ray peaks of only slightly 
different energy. Because of this, the counts recorded in Channel 3 may 
include gamma-rays originating from a Th source9 and the counts recorded 
in Channel 2 may include gamma-rays originating from Th and U sources. 
Channel 4 counts lJill not be contaminated, as the T120B gamma-ray peak at 
2.62 MeV is well above the highest-energy gamma-ray peak produced by a U 
source. Potassium has only one radioactiVe isotope. Variations from the 
nominal survey height may be as high as 30% in low-altitude surveys, and 
this causes spurious anomalies to appear in all Channels. In consequence, 
the recorded count ·rates of Channels 2, 3, and 4 are not directly related 
to the abundance of K, U, and Th. Nevertheless, the terms 'K', 'U', and 
'Th' have been used for convenience when referring to the respective 
channels and to the count rates recorded by those channels. 

Total count (Channel 1) has hot been included in the stacked 
profile presentation. 

The spectrometer system is at present uncalibrated with respect 
to actual content of potassium, uraniulD, and thorium in surface materials. 
This is due to a lack of suitable broad sources, both natural and artificial. 
Hence the data have not been 'stripped' of unwanted components, and the 
profiles shown in Plates 9 and 10 are raw data reduced in scale from the 
original records. 

A digital acquisition system is essential for the efficient 
recording, processing and interpretation of spectrometer data. ~uch a 
system is currently being designed. 

Method of interpretation 

The data have been interpreted by the visual delineation of 
anomalies thought to be caused by Uranium and Thorium sources. It is a 
characteristic of almost all economic uraniUm deposits that U is prefer
entially concentrated relative to Th. (Darnley, 1971). For this reason. 
anomalous areas with a strong contrast betueen the au' and 'Th' profiles 
were considered to be U anomalies, and anomalous areas of little contrast 
were considered to be Thanomalies. K anomalies were not delineated, as 
in every case the large 'K' anomalies correlated closely with topographic 
features. 

Several .small anomalies occur on one profile alone, but only the 
most prominent of these have been plotted in Plates 9 and 10. They are 
nevertheless much less significant than those anomalies that extend across 
several flight-lines. 

Discussion of results (Plates 9 and 10) 

There is no conclusive correlation betueen the radioactive 
anomalous areasdelinated and the mapped geology. However, several of 
the U anomalies do correlate1::7ith kno~n U deposits of minor economic 
interest, and several of the Th anomalies have an apparent correlation 
with drainage systems within the area. 
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Area 1. The U anomaly to the north of Mary Kathleen correlates with 
an open~cut uranium mine and the associated spoil heap. The three Th 
anomalies to the northeast of Mary Kathleen appear to be associated 
with the drainage systems of the region; in particular, vith the low 
relief areas of the drainage systems. The U anomaly in the east of the 
area does not correlate with any mapped geological feature although it 
msy be associated with three disused mines in the region. 

Area 2. The southernmost of the two central U anomalies within this 
area correlates closely with the disused Milo mine. This mine once 
produced U and is the probable source of this anomaly. The more northerly 
of the two anomalies is associated with a shear zone, but there is no 
evidence of mining. The three smaller U anomalies within the area have 
no evident sources, and the Th anomaly in the central north of the area 
again appears to be associated with a drainage system. 

Area 3. The two small U anomalies in the area do not correlate with any 
mapped features. 

Area 4. None of the anomalies within this area correlate with any mapped 
features. 
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Area 5. The anomalies within this area are also of doubtful or~g1n. The 
two small anomalies in ·the west of the area are possibly associated with I 
disused mines, while the larger U anomaly in the southeast of the area 
may be correlated with a shear zone. The large cantral Th anomaly has 
no evident source; unlike other Th anomalies it is located between two drainage I 
channels. 

Area 6. This area contains several prominent U anomalies, most of 
which are associated with the intensely mined regions in the centre and 
the west of the area. Those in the centre correlate with numerous 
disused copper mines and those in the west with two major shear zones. 
There are several mines associated with these shear zones, and the Heafels 
mine in the more easterly shear zone once produced uranium. There are 
no significant Th anomalies within this area. 

Area Z. The one · small U anomaly delineated in the area has no evident 
source, and in contrast to Area 6 the intensely mined region in the west 
of the area has no associated U anomalies. The large Ttl anomaly correlates 
well with the Williams River drainage system. 

5. CONCLUSIONS AND RECOMMENDATIONS 

There is generally good correlation of magnetically disturbed 
areas with the Magna Lynne Basalt and Argylla Formation. The Leichhardt 
Metamorphics, Corella Formation, Soldiers Cap Formation, Deighton Quartzite, 
and the granites can be correlated with magnetically undisturbed regions. 

Basic dykes occur in all areas, but their magnetic character is 
quite variable. In areas 1 and 4 no correlation with recorded anomalies 
was apparent, but eastwards, in areas 2, 3, 5, and 6, anomalies can be 
related wot these intrusives. This could be caused by an easterly increase 
in magnetic mineral content. In the west of area? there is come correlation, 
but farther east it becomes .vague. 
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The magnetic response of the Kuta Gabbro, Overhang Jaspilite, and 
Marraba Volcanics varies from outcrop to outcrop. No systematic response 
could be interpreted. 

Ground geophysical work is recommended in Zone C of area 2 and 
Zone A of area 3 along the line of the interpreted shear zone, and also in 
Zone B of area 6. I~ both these localities mines and prospects occur along 
or near the respective magnetic features. 

Uranium anomalies were recorded as anticipated over the Mary 
Kathleen and Milo mines. Anomalies were also recorded over other prospects, 
and some copper mines in area 6. Copper and uranium are known to be associated 
in this region (Brooks, 1960). Anomalies have also been located over shear 
zones, which are favourable locations for uranium mineralization. 

Thorium anomalies could not be correlated with any obvious 
geological feature. In most cases they appeared to be related to drainage 
systems; but there is no apparent reason for this. 

Because of the varied magnetic response of the basic rocks it is 
recommended that mineralogical and magnetic studies be carried out on 
samples from the survey area. Soil sampling at the locations of the uranium 
and thorium anomalies would be useful in determining their sources. 
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APPENDIX Operational Datails 

Personnel 

BMR R.D. Beatt.ie Party Laader 
J.E. Rees Geophysicist 
K.R~ Horsfall Geophysicist (Part time) 
A •. Parvey Draftsman 
H. Alexander Technical Officer 
C. Carling Technical Assistant 
J.W. Williams Technical Assistant 

TAA First Officer 
B.N. Joel Pilot 

EquipQient 

Aircraft: Aero Commander VB-BKR 

Magnetometers: Airborne and ground - Proton precession magnetometer 
MNS1 of BKR design, output to Moseley 7100B recorder 
(airborne) and Esterline-Angus recorder (ground) 

Gamma-ray spectrometer: Detector - Two Harsha~ 15 em x 10 cm thallium
activated NaI crystals optically coupled to 
photomultiplier. 

Ancillary: 

Electronics - Hamner modules 

Stabilization - Cs137 

Recorders - DeVar, 3-channel 

Radar altimeter - Bonzer TRN70 

Camera - Vinten 35-mm fish-eye 

Equipment parameters 

Magnetometer: Airborne sensitivity 1000 gammas f .s.d. 
and 10 000 gammas f. 5 • d • 

Ground station sensitivity 100 gammas fosodo 

Spectrometer: 

Survey parameters 

flight altitude 
Aircraft speed 
Line orientation 
Line spacing 

Channel settings Ch01 .1.0-300 MeV . 
Ch.2 1.3-1.6 MeV 

. Ch.3 1.6-1.9 MeV 
ch.4 2.4-208 MeV 

Channel sensitivities Ch01 500 eounts/s fos.do 
Ch.2 200 counts/s f .s.d. 
Ch03 100 eounts/s fos.d. 
ch.4 100 counts/s f.s.d. 

Time constant 2 seconds (all channels) 

80 m above ground level 
200 km/h 

. east-~est 
300 m 
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TABLE 1 

SUMMARY OF STRATIGRAPHY 

ROCK UNIT SYMBOL THICKNESS DESCRIPTION RELATIONSHIPS 
(metres) 

Cz Soil, alluvium 

Czg Gravel, cobbles 

M Laterite 

Quamby Conglomerate Buq 300 Conglomerate, Unoonformably 
. sandstone Qverlies Corella 
greywacke Formation 

White Blow Illw ?200 Black slate, grey Overlies :BId 
Formation s 

slate disconformably 

Blwt 1100 Siltstone,stauro-
lite-garnet schist 

Deighton BId up to Feldspathic quartz- Disconformable or 
Quartzite 5000 ite,pebbly quartzite Corella Formatior 

Medium-grained Intrudes Blc, Bls 
Williams Granite BgI leucocratic granite, 

alkali granite 

Leucocratic medium- Intrudes Blc 
Burstall Granite Bgb coarse grained 

granite 

Coarse-grained " " Bgb graphic pegmatite p 
wi th tourmaline 

Very fine grained " " Bgbh microgranite 

Fine grained leu- Sills in Ille 
Tommy Creek Bguh cocratic porphy-
Microgranite ritic micro-

adamellite 

Naraku Granite Bgu Medium grained Intrudes Blc 
leucocratic 
massive granite 

Kuta Gabbro Bbk approx Gabbro, diorIte, Intruded by 
tonalite Burstall Granite 

Roxmere Quartzite Blr 11,000 Feldspathic quartz- Conformable and 
ite, minor siltst- dis conformabl e 
one, conglomerate over Corella 
and calc-sandstone Formation; fault 

against Marimo t( 
_ Slo.te 



___ ~...-.L _ 

AGE ROCK UNIT 

Undifferentiated 

Mick Creek Sand-
stone Member 

Q) 

..., 
I\i 

r-I 

til 

0 

e 
.... 
J.t 

III 

0 ::t: 

H 

Toby Barty Sand-
0 stone Member 
N 

0 

~ 

Mount Philp 
r.il Agglomerate 
8 

0 

~ 

~ .. 
~ 

0 Undifferentiated 
~ .... 
r.il ..., 

III s: e 
0 J.t 

0 
....:I 

~ 

III 
r-I 

r-I 

Q) 

J..t 

0 

0 

-2-

SUMMARY OF STRATIGRAPHY (contdL 

. 

SYMBOL THICKNESS DESCIUP1~ION 

(metres) 
"--ruuL:i"o.!-~~ 

Blm Siltstone, slate, 
marl, 1tmeeton~, 
oaloareous sand-
stone 

Blm2 To 400 Undifferentiated 
siltstone, marl, 
oaloareous s&nd-
stone 

BI~ . q. 50-380 Quartzite 

. Blm
1s 400 Blaok and grey 

slate 

Blm1a 280 'AttenUAted' silt-
stone 

BlmU 0-60 Limestone, marl, 
Il81'ly siltstone 

Blm1t 380 Phyllite, silt-
stone 

Blm1q 820 Feldspathl0 quart-
zite 

Blp min 300 Crystal tuff, 
magnetite bearing 
lithio tuft, 
agglomerate, 
breociated oa1c-
silicate rooks, 
altered basio rockl 

Limestone, sand-
Blc stone eto 

Blc. 
Breocia 

Blc'
3p 

Pyrrhotitio shale 

Calosllioate 
Blc

3 
. 300-500 granotels, lime-

stone, marl 

Blc3q 0-50 
Quartzite 

Sandstone, shale, 
Blc2 800 eto. 

Slate, with anda1-
Blc2s usite, kyanite, 

I 
RELATIONSHIPS 

Marimo Slate probably" 
correlates with B10 

~ 

Conformably overlies 
13lml 

Conformably overlies 
lIlml 

(?) Conformably over-
1 ies :B~a' lIlal t and 
Elmlq 

I~ 

rlL 
~ 

ill-
[[ 

rL 
rIC 
m: 

Overlies or is gradat- mL= 
ional to Blm1t i 

Lenses in Blm1 

m= 
Conformably overlies 
EJ.mlQ 1= 
Base of sequence 
exposed east of Over- m-
hang mille. May inol.ude 
Elml t ad Blm1a 

Origin not definitely l[ 
knOWl1, may be voloanio 
or breooiated and I~ altered calo-silioate 
rooks 

;[ 
. 

l[ 
otten restricted to Blol -

l[ 
Conformably overlies 
El02 r 
Lenses in Bl0

3 tr Conformably" overlies 
1I101 [ 
Cross~folded belt in 

Ib Bl02 
~"..@:t:_. _____________ - ---. 



SUMMARY OF STRATIGRAPHY (contd) 

AGE ROCK UNIT SYMBOL THICKNESS DESCRIPTION RELATIONSHIPS 
(metres) 

-
Blc2q -380 Quartzite, reld8- Discontinuous lenses if 

pathio in part Bl02 
Blc2g Conglemerate Boulder beds near Mary 

s:I lKathleen mine 
0 

'M 

i Blc2r Gametite ~eins in 13102 
~ Blc1 -1200 Ca10-silioate (?) Conformably over-1%4 

~ 
granore1s, lime- lies 131j, orten assoc-
atene, llarl iated with breccia. r-I 

(I) 
.... Blc1q Quartzite ~inor lenaea in 131C1 
0 

0 

0 

Chumvale Breccia Blv Quartzite brecoia ~lteration or 131j 
H 

(ailicified) 
0 

Overhang Jaspi1ite B1j 450 Interbedded 11me- Conformably overlies 
t>:I stene, aha1e tmd 1B1t3 
0 ja8pl1ite 

n:< Feldspathio quart- (?) Conformably over- , B1j 20-300 
r:iI q zite &Jld pebble ~ies 131j 
E-t 

quartzite 

0 
Undifferentiated Blt .Quartzite, silt- ~erlying 13ln and 131a 

Il:I stone eto. ~t contaot faulted 
Il4 

(I) 

~. 
Blt3 -190 8il t and slate Conformably overlies t:I 

~ !B1t1 
~ Il:I 

Wakeful Basalt 0-340 ~evera1 conformable cY Blt2 Massive and ~-
r:iI Member gda1oida1 meta- lenses in :81 tl 'M 

'0 basalt with minor 3: 0 
0 aediments 

0 ~ Blt1 1300 Fe1dapathio Conformably overlies ..., 
'M Quartzite ~1&3 H X 

Ballara Quartzite Pb21 200 Limestone, oalo. ~verlies Argylla Fmm 
quartZite tnn°onrormab1y 

Blb2 1000 Quartzite, pebble ~nder1ies Corella 
quartZite lFormat. oonformab1y. I 

BIb 1 up to 700 Conglomerate, 
arkose 

~b, dl Metabasalt, meta ~il1s and dykes 
dolerite, ortho-
amphibolite, gabb~ 

"-- - -- . .. -

(7-



AGE ROCK UNIT 

Toole Creek 
Metavolcanios 

A 
0 .... 
! Weatherly' Creek 
l. 
: 
Co) 

r: 
I» .... 
'0 ' ...t . 
0 Snake Creek til 

Metaturbiditea 

T1mberoo Member 

::> 
H 

0 • Mount Start Member t'I 0 .... 
0 5 
~ 0 

...t 
IZ1 : 
E-t 

~ 0 Cone Creek 
~ j 

Volcanic Member 
P4 

~ 

~ Kalkadoon Granite 
::. 
0 

M 

Wonga Granite 

" Undifferentiated 0 .... 
~ 

e 
0 pr,. 

as 
r-t 
...t 

j 
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SUMMARY OF STRATIGRAPHY loontd) 

SYMBOL THICINESS DESCRIPTION 
(metree) 

B1S3 
1200-2800 Massive metabasalt 

& aetadolerite 
with 1oteroalat-
ions of pelUio 
metasediments 
ohert, sandstone 
ed jaspUi te 

Bls2 1100-2700 Cross-bedded 
quartzite, sllt-
atone, felspathic 
and micaoeous 
sedstone, pelit-
io sedlllents 

Blsl MiniBn:DD Arenaoeous and 
2200 pelitic schists, 

metagreywacke, 
garnet, andalUsite 
and Btauroli te 
schist 

Bla
3 50-750 Slate, siltstone, 

sandstone, lime-
stone, metabasalt, 
dolerite 

IDa2 0-120 Laminated e11ic-
ifiea fine grained 
calcareoue sand-
stoDe, limestone 

Bla" 900-2800 Massive and 8111:Yg-
daloidal Jleta-
basalt, pillow 
laTa, dolerite and 
alaar sediments 

:Bgk2 Coarle graiDed 
porp~itio 
gr811i te and 
biotite granite 
some granodiorite 

:Bgv Fine grained gran-
ite and aplite 
intrud.ing coarae 
grained porpbyr-
i tio gneissiC 
gruite 

Bln Acid volcanics anCl 
feldspathic 
quartzite 

B~ Porp~itic mioro~ 
granite 

Blnq Undifferentiated 
quartzite 

I 
RELATIONSHIPS 

Overlies BlS~ conformabl 
OverlaiD unc nformably 

I 
i by Corella FormatioB 

II 
Overlies Blsl I 

I 
Oldest unit in the 
east. Baae not 
exposed. I 

CoBformably overlies 
Bla2 

I 
Coaformably overlies 

I )31al 

Overlies Arg,ylla Form- I 
atioD - DO UBcoDformity 
observed 10 Marraba I Sheet 

Prebably older thaD 
&ad faulted against 
Corella Formation. 

I 
Intrudes BiD - affeotedll 
by Regional meta-
morphism 

II 
Poorly exposed sequencell 
low in formation 

S11ls and dykes in I Bln 

Lenaes in Bln 

I 
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AGE 
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H 
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t':I 

0 

,:tl 

PQ 
E-t 
o 
Il:I 
P-t 

Il:I 
rzl 

> 
0 

~ 

ROCK UNIT 

.Undifferentiated. 

~--

s:t 
iO 

·ri 
of,) 

~ 
~ 

& 
cd 
r-I 

~ 
~ « 

Magna Lynn Basalt 

Leiohhardt 
Metamorphios 

-5-
SUMMARY OF STRATIGRAPHY ~contdl 

" 

SYMBOL THICKNESS DESCRIPTION RELATIONSHIPS 
(metres) 

Bl.D5 l<>O-SOO CrGss-bedded medium- Upper part or form-
ooarse grained fe1d- ation overlain by 
spathic quartzite/ Blal sandstone 

Bln4 0-440 Quartz-rich por- Younger volcanio 
phyr,y, porphyritic sequence, restricted 
rhyolite and to east. At least 
rhyodacite partly intrusive. 

Eln3 600 Quartz-poor Dominant volcanic 
porphyry', porphy- unit. Overlies 
ritio daoite and Eln(?) oonformably 
andesite 

:Bln2 0-300+- Laminated feld- Large lenses in 
spathic quartzite, Eln

3 laminated 1111 t-
stone, chert, tufr-
aceoull and epidote 
sandstone 

:Blnl 550+- Serioite quartzite 

:B11' 600 Metabasalt amphib- OVerlies Leichhardt 
olite basa1t- Metamorphios, 
quartzite breccia possibly cGDfGrmably 

Bl1' Quartzite and q oa1careous quart-
zite interbeds 

pC1 Minimwa Media grained Oldest unit in area. 
dacite, rhyodacite, 
aphanitic rhyolite, 
basalt 

BASIC DYKES OF VARIOUS AGES 

dO dolerite, metado1- plugs, sills and 
erit. amphibolite, dykell 
basio schist 

d06 Dolerite Poat-tectonic 

d0
4 

Dolerite Ophitic textures 

do, Metadole:ri te Ophitio texture 
amphibolite obscurec1. Forms 

silill. 

(er 
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FIG I : RELATIONSHIPS OF LOWER PROTEROZOIC STRATIGRAPHIC UNITS 

LAWN HILL GUNPOWDER MAY DOWNS MT ISA MARY KATHLEEN CLONCURRY KURIDALA SOLDIERS CAP 

---------------------- GRANITE ----- --INTRUSION ---- --------------

Lawn Hill Fmn -. 

I Surprise Deighton ROJ.mere. Knopdole \ 
I 

Ploughed 

I 
Paradise Ck Fmn I Ote 1 Ote I 

Ck Mount 

r 
Kuridola Fmn Mountain 

lao Corella Fmn Morimo Stoveley Fmn 
Beds 

IIM,ngera Bd 
Beds 

<iunpofJde r Shol e I Slate Ainwer Slot e ') 

Ck Fmn i Overhang Ja!pllite < Judenon Beds 1 Myally Be ds I [ Bol loro Ote MITakoodi Ole Toole~ 
MI!!O-\ot) . 

7 Eastern C r e e k Volcanics 
-INTRUSIONS 1 

, Morrobo Volconics 
Weatherly 

i 
' --.. , Ck, Ote 

<Leander 1 I Mt GuidI:! Otl:! I Snoke Ck 
Qle L May I \ Argyllo Fmn 

Meta-TurblditQs 
Downs Gneiss ( Magna Lynne Basalt ) 

f--------- , ~. Yaringa Mmics 
., 

Leichhardt MetamorphiC! ) ,--- -----_ . ... _-_ .. . .... -. 
I Transitional or arbitrary boundar) oetween contemporaneous umts 

Modified from Corter et 01. (:961) 
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AREA I 

DETAILED AIRBORNE SURVEY, CLONCURRY, QLD 1970 

MAGNETIC INTENSITY CONTOURS, TOTAL 
MAGNETIC INTERPRETATION 

AND 

GEOLOGY 

SCALE I' 50 000 
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EXPLANATORY NOTES 

The survey was flown of a nom/nal altitude of 

80m above ground level along east-west lines 
spoced 300m apart. 

The moqnetic contours hove been constructed 
from the dolo of every Mird line . 

The dolo have not been corrected for the regional 

magnetic gradient. 
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DETAILED AIRBORNE SURVEY, CLONCURRY, OLD 1970 

TOTAL MAGNETIC INTENSITY CONTOURS, 
MAGNETIC INTERPRETATION 
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AND 

GEOLOGY 
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CONTOUR INTERVAL 100 GAMMAS 

EXPLANATORY NOTES 

The survey was flown at a nominal altitude of 

80 m above ground le;tel along east - west lines 

spaced 300m aport. 

Tile magnetic contours have been construcled 

from fhe data of every third line. 

The dala have not been corrected for the regional 

magnetic gradienl. 
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DETAILED AIRBORNE SURVEY, CLONCURRY, OLD 1970 

TOTAL MAGNETIC INTENSITY CONTOURS, 
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SCALE ·50 000 
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EXPLANATORY NOTES 

The survey wos flown 01 a nominal a/litflde of 

80 m above ground level along east - west Imes 
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Tile magnetic contours nave been constructed 
from the dolo of every third line 

Tile data hove not been corrected for Me regIonal 

moqfltllic gradlen!. 
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NOTES 
The survey wos flown IJI a nomiral altitude of 

80 m above ground level along east - west Jines 

spaced 300m apart. 

The magnetic CM/ours hove been constructed 

from the dala of every third fine 

The data have not been corrected for tile regional 

magnetic gradient. 
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magnetic gradient 
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EXPLANATORY NOTES 

The survey was flown at a nominal a/fitude of 

80 m above ground level along eosl - west lines 

spaced 300m aport. 

The magnetic contours havfJ been constructed 

from the dato of every third line. 

The dala hove not been corrected for the regional 

magnetic wadient. 
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