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SUMMARY

From May to August 1973 the Bureau of Mineral Resources (BMR)
carried out an aeromagnetic and radiometric survey of the CLONCURRY
1:250 000 Sheet area on east-west lines 1500 m apart and at an altitude
of 150 m above ground level. A detailed survey of thevProspector 1:100 000
Sheet area was also made on east-west lines 500 m apart and at an altitude
of 80 m above ground level. The surveys were carried out as an aid to
geological mapping and mineral exploration in the area.

The magnetic data in CLONCURRY showed that the putcropping
Precambrian rocks commonly have strong magnetic response, typical of
Precambrian metamorphic belts. Anomalies of amplitude 500~2000 gammas
(mnanoteslas) attributed to linear sources dominate the magnetic pattern.
These anomalies are typical of those produced by steeply dipping tabular
bodies and appear to be caused by metavolcanics and other magnetic units
parallel to the sedimentary layering, cross—cutting basic dykes, and
ﬁoseibly magnetic material in faults., It is believed that the main mag-
netic mineral is magnetite.

There appears to be an association betweeh the amplitude of
magnetic anomalies and the metamorphic grade of the Precambrian rocks.
The amplitudes of linear anomalies over the Corella Formation are gener-
ally high close to the contact with younger granites; these anomalies
are approximately parallel to the contacts.

The pattern of magnetic anomalies over the Cainozoic sediments
in the east of CLONCURRY is similar to that over the adjacent Precambrian
outcrop. It is likely that much of this area is underlain by steeply
dipping Precambrian rocks, possibly Corella Formation, at a depth of

100=500 metres.



The radiometric data recorded over Precambrian rocks revealed
strong anomalies associated with granites and the Corella Formation,
Marimo Slate, Argylla Formation, and Leichhardt Metamorphics. Anomalies
were recorded over various known uranium mines and prospects., The radio-
metric anomalies have been classified to indicate principal scurce elements
(potassium, uranium, and thorium). Most sources fall in the 'high~potassium'
classification, particularly those in the Corella Formation, Argylla Form-
ation, and Leichhardt Metamorphics. Broadly speaking, sources in the
Corella Formation fall into the high~potassium classification, but indica~
tions of potassium decrease and indications of thorium increase progressively
northwards. High uranium/thorium ratios are associated with anomalies over
the Marimo Slate in addition to a high=potassium classification.

Uranium anomalies were recorded over the Toolebuc Limestone, a
known radiometric marker bed in the Great Artesian Basin.

It is considered that the results of the detailed survey of
Prospector were not sufficiently detailed to be of mucl help in the
1:100 000 scale geological mapping in progress in the area. Accordingly

the interpretation given in this report concentrates on the CLONCURRY

regional survey.
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1. INTRODUC:ION

The Bureau of Mineral Kesources (BMR) in co-operation with the
Geological Survey of Queensland is continuing an integrated program of
detailed geological mapping, geophysics, age determination, and geochemistry
in" the Precambrian belt of northwestern Queensland. Since the initial
discovery of uranium at Skal near Mount Isa and subsequenily at lary Kathleen,
almost all of CLONCURRY* has been flown in detail with either scintillometers
or gamma~ray spectrometers, partly by BiR but mainly by ekploration companies,
Only small parts of thé Sheet area have previously been flown with magneto-
meters. The presence of the Mount Isa orebodies and the very numerous
smaller orebodies and mineral occurrences in the surrounding region provides
a continuing stiﬁulus for exploration.

From May to August 1973, BMR made an airborne magnetic and
radiometric survey over the whole of CLONCURRY (Fige 1). In addition a
more detailed aeromagnetic and radiometric survey was flown over the
Prospector 1:100 000 Sheet area. These surveys were undertaken to assist
with the geological mapping and to provide-new regional geophysical data
for minerél exploration in the area. A proton-preceséion magnetometer
was used to record variations in the Earth's magnetic field, and radio-
metric coverage was obtained with a four=channel gamma~ray spectrometer,

All data were recorded on analogue charts. Survey details are given in
Appendix 1.

The CLONCURRY area contains two main physiographic units: an
upland area of which about 90 percent is outcropping Precambrian metamorphic
rocks, and a lowland area covered by flat—lying Mesozoic and Cainozoic
sediments,

This Record summarizes the geology of CLONCURRY, shows the results
of the airborne survey, and discusses the interpretations of the magnetic

and radimetric data.

*Throughout this Record the names of 1:250 CCO Sheet areas are written
in capital letters to distinguish them from ordinary place names.



2., GBOLOGY

The Precambrian geolozy of the area which includes CLONCURRY
has been discussed by Carter, Brooks & Walker (1961) and more recently
by Plumb & Derrick (1973).. These are the main references for the regional
geology and details of mineral occurrences, As 1:100 000 sgale mapping of
CLONCURRY proceeds, more detailed infofmation is becoming available (Glikson
& Derrick, 1970; Derrick, Wilson, Hill & Mitchell, 1971; Glikson, 1972;
Derrick, Wilson, Hill, Glikson & Mitchell, in prep.)..
Stratigraphy

The CLONCURRY sheet area lies in the Precambrian mineral province
‘of northwestern Queensland and embraces three fundamental stratigraphic
divisions: a central cnyétalline basement 'welt' (the Kalkadoon=Leichhardt
Block), and eastern and western sedimentary-volcanic successions.. The

northeastern part of the area is covered by Mesozoic and Cainozoic sediments.

Precambrian Sediments. Even a simplified map (P1.11) shows that

the geology is 2xtremely complex; the sediments are strongly folded and
faulted, and intruded by granites and swarms of dolérite dykes. Kocks in
the eastern and western geosynclines have éimilarities, but as there is

not a continuous section across the basement wel!, correlations have not
yet been established. A stratigraphic cérrelation chart (Fﬁg.v2) summarizes
"the names and positions of formations, and Table 1 summarizes the rock
types. For further details of the stratigraphy refer to Carter, Brooks &
dalker (1961) and Plumb & Derrick (1973).

Mesozoic and Cainozoic sediments. Grimes (1972) has discussed the

Mesozoic and Cainozoicvgeology of CLONéURRY. Rocks of these ages underlie
the eastern one-third 6f the sheet. Water bores and BIR stfatigraphic
wells indicaté that the section is thin§ . the basement generally lies
100-300 m below the surface, although in the extreme northeast it is

probably deeper.

Two units of interest in the radiometric interpretation presented
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TABLE 1: SUMMARY OF LOVER PROTEROZOIC(?) TO ADELAIDEAN (?) STRATIGRAPHY, WORTHMEST QUEENSLAND PROVINCE

rm----------

Unit

Thickness
n

Matn Rock nges

Remarks

HOUNT ISA OROGENIC DOMALK
WESTERN 'GEOSYNCLINE®

Basic instrusives

(Magazine Shale
(Kennedy S11tstone
(Spear SY1tstone

s (Urquhart Shale

&(

= (Native Bas Si1tstone

— (Breakauay Shale

= (Hoondarra St1tstone
(Warrina Park Quartzite

Mingera Bsds

Surprise Creek Beds

Szbslla Granite

20
306
107
900

180
1000

1200,
100»

up to 1400

up to 6000

Dolerite, metadoler!te,

Calcareous shale, some pyr!te,
Stitstone, dolomitic quartzite,
Doloaitic siltstone, shale,
Ferruginous pyritic shale, tuff.

Dolonitic siltstone, atnor tuff,
Grey shale, minor siltstone
Dalonitic siltstone, shale
Quartzite, ferruginous siltstone

Conglomsrate, quartzite, shale, siltstone,

Sandstone, doloalte, siltstane, shale,
conglomerate,

Biotite granite, gnelssose granite, micro-
granite, quartz diorite, pegmatite,

Rare dykes in Nt Isa Gp. DOyke swarms in lower
Haslingdsn Gp in northetrending fractures.

Some pyrite and carbonaceous material

Some slusp (?) breccla,

Contains albite=rich marker bed,

Cu=PbeZn (Mount 1sa, Hilton, Mount Novit).
Soda & potash=rich marker beds comson.
Tuff foras thin marker beds.

Some pyritic tronerich bands
Formerly part of Myally Bsds; good marker
bed, locally unconformable on Myelly Beds.

Unconformable over Sybella Gr; possible equivalent
of Mt Isa Gp.

Anomalous PbwZn zones In rocks similar to Mt lsa

GP at Crystal Cr. Cu Yn quartzites tn lower part

of sequence, Stromatolites also present. Possibly
equivalent to lower Mary Kathleen Gp.

Four separate phases in complex, intrudes
Haslingdsn Gp west of Mt lsa Fault; overlain
unconforeably by Mingera Beds, Inferred to be
older than Mt lsa Gp. Pegmatites contain beryl,
rare earths, § muscovite. Diorites relatsd to
contamination of granite by basic rock.

Y



(Carters Bore Rhyolite 2 150 Rhyolite, granite porphyry. Alge present at tep of Nyally Beds; pessibly

N | _ cozagnatic with Sybella Gr.

& (Judenan Beds 1500+ * Quartzite, schist, ssphibolite. v ,

_ (Myally Beds 400 te 10 000 Quartzite, silitctone, shale, cenglomerate Essentially ummineralized; unconforasble under
§ ( . o : At 1s2 Gp; very feldspathic, :

= (Eastern Cresk Yolcenlics 3600 te 7200 Netabasalt, quartzite, Cu & U sineralization related te basic dykes.
2 {lmd-r Quartzite : 1500 Quartzite, netabasalt. Essentially umaineralized.

Meunt Gulds Quartzite 6000. Quartzite, greyvacke, conglemerate Unconferasble on Kalkadoon Gr § Argylle Fe;
. Ney Dovns Grelss Nbr 1s metamorphesed
squivalent adjacent te Sybella Gr, Extensively
intruded by dolerite,

EASTERN 'GEOSYNCLINE®

Quarby Conglomsrate ' 300 Cenglomerate, arkese, quartzite, sandstens Overlies Corella Fa unconfermably; prebsbly
Tecally ferrugimeus. posteastamerphic, but faslt-bounded ia grabea
structure, Seme veln and related alluvial Au,
Basic dykes , Dolerite Posteaotamerphisa and granite intrusion,
Pessibly final tectenic event, at 1380 a.y.
" BurstalV@ramite T~ — - -Granite, aplite, -peguatite, porphyry dykes, . . . Rimer fluerite, possible source of U ;
(Mary Kathleen) T T-
Naraku Granite Sranite, eplite, Intrudes Corella Fa; sems skarn 1n ceatact zene;
pessibly twe ages of intrusion present.
Teany Creek Microgranite - Nicregrant te, porphyritic rhyolite. $ills in Corella Fa; some U-bearing pagsatites,
¥isberu Grani te Granite, aplite. Intrudes Tewinga & Malbon Bps § Answer Slate.
e ——————— ’ s“. ..th,.to
W1liams Granite Granite, microgranite, soda aplite, Intrudes Soldiers Gap & Mary Kathleen Gps.
Basic intrusives Dolerite and metadolerite. : - Dykes and sills of pre- to postesstamerphic
age.
Lunch Creek Gabbro 1500+ 8abbro, diorite, Foras layered si1l 1n Corella Fa, but Vntruded

by Burstall 8r.
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; " (Vhite Blow Formation 915-1000 St1tstens, phyllite, shale, 1imestone, ) Coenfernable and unconformable ever Mary
& = (Deighton Quartzite 190--4700 Quartzite, siltstone, ) Kathleen 6p. Essentially unalineralized, but
& S (Roxmere Quartzite 1000-2300» Quartzite, calcarssus siltstone. ) possibly equivalent to upper Mt Isa Gp.

(Meunt Ph111p Agglomerate 200» Tuff, agglemerate, calcaresus granofels. Possibly highly altered & fractured Corella Fa.

(Corella Fornation 1500+ Calcareous granefels, limestons, schist, Cu 1a 1imestons, pelite, & phyllite; some

quartzite, setabasalt, ; sulphide-bearing shale, MNumerous radiesetric

( . anosalies or U depesits (e.g. Mary Kathleen).

( ‘ Pb-Zn (Dugald River). Scapolite-rich.

(Martao Slate 2600+ Slate, siltstone, marl, sandstone. ) Facies squivalent of Corella Fa, Stratabound Cu.
= (Kuridala Formation 2400+ Qartzite, schist, slate, ) Seme Pb-ln anemalies and: prospects. S1ltstons member
W (Stavely Foraation 6002400+ Calcarsous granofels, siltstons, shale, ) contains some snaliow water structures.
= o (Ansver Slate 600? Slate, siltstone, chert, schist. )
- g(()nrhug Jasptlite 500« Jaspilite, limestone, shale marl, silicecws Contalas barite § Nn; transitional Ynto Mitakoodi Qzt.
E“( breccla. Unconfersable on basement cosplex; partly squivalent
= (Ballara Quartzite ‘ 500-2000 Quartzite, conglomerate, 1imestone. to Mitakoodi Qzt.
§, Aftakoodi Quartzite 2500+ Quartzite, s!ltstone, ainor basalt Kinor Cu; conforasble under Mary Kathleen Gp.
:{g Narraba Volcanics 1000-3000 _Retabasalt, stilitstons, limestone. Cu associated vith dolerite,
=

( Toole Cresk Netavolcanics ) Netabasalt, phylilte, chert, sandstone. Wi despread Cu, sose scheelite, Some deposits
g g Weatherly Creek Quartzite ) 5500« Quartzite, siltstore, sicacesus sandstone, stratabound others related to dolerite and n
=l ) astabasalt. : granite, Overlain unconforsably by Mary !
g a Saake Creek Metaturbidites ; Schist, metagreywacke, setabasalt. Kathleen Gp.

Wanga Granite (?) Gnetssic grani te. Surrounded by reglienal metamerphic aureoles

in Corella Fa, but only seen to Intrude
Argylla Fa. Nay fers basement ridge north
of Nary Kathleen, but may possibly be younger.

BASEMENT |NLIERS

KALKADOON-LEICHHAROT BLOCK

Basic intrusives Dolerite, netadolerite, Some dykes possibly antedate Eastern and
: Western 'Gessynclines',

Kalkadoon Graaite Granite, granodiorite. {ntrudes base of Tewinga Gp, & overlain by
Haslingden 8p and Surprise Cr Beds.

Ewer Granite Grant te,



TEVINGA GROUP

( Argylla Formation ' 1000«
(

(

(

( Magna Lynn Metabasalt up to 700
( |

( Letchhardt Metamorphics 4000

BIG TOBY=YARINGA BLOCK

‘Blg Tobz Grantte

Yaringa Metamorphics 1500

After Plemb 8 Derrick (1973)

* ab this name is informal

Rhyolite, dacite, quartzite, tuff.

Retabasalt, guartzite,
Rhyolite, rhyodacite, schist, gnelss.
Granite, biotite granite, granodiorite,

Schist, gneiss, aigmatite, prophyritic
rhyoll te.

Unconferaity with Ballara Qzt. Favoured

zons for Cu alneralization. Partly equivalent
to base of Soldiers Gap Gp.

Cu traces in flev tops.

Cu related to basic dykes and flovs.

Formerly part of Sybella Gr, but sotopic
age older. Intrudes Yaringa Metamorphics.

" Possibly equivalent to Murphy Netamorphics, -

or to parts of younger May Dovns Gneiss.
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later are designated Czr (bed und brown sand, silt, and clay) and Klo
(Toolebuc Limestone - limestone and black skale) on Grimes's map. The
Lower Cretaceous Toolebuc Limestone is present throughout most of the
Eromanga Basin and the southern part of the Carpentaria Basin and is of
interest for its hydrocarbon potential (Smart, 1972; Senior & Smart,
1973). Gamma~ray logs show an anomaly associated with Toolebuc Limestone
(Smart, 1972).

Granites. The most widespread granites are the Kalkadoon, Wonga,
and Naraku Granites. Brief descriptions are given in Table l. The Kalka~
doon Granite forms part of the basement 'welt' and the Wonga and Naraku
Granites were emplaced after deposition of the enclosing sediments. There
is some evidence (B. Duff, pers comm.) that parts of the Wonga and Naraku
Granites are of anatectic origin.

Basic Intrusives. The Precambrian rocks are intruded by swarms

of dolerite dykes, ranging “rom a few metres to 100 m or more in thickness.
Inspection of aerial photographs indicates that in some areas the dolerites
amount to about 15 percent of the rock volume. Basic plugs are also commone.
The presence of the basic rocks is of special importance because in many
cases, base metal mineralization is associated with them.

Metamorphism

All of the Proterozoic sediments have been metamorphosed. Figure 3,
compiled by Re. Hill, shows the distribution of various facies in the area.
About half the exposed rocks are metamorphosed to Lower Greenschist Facies,
one~quarter to Upper Greenschist, and the rest to higher grades. There is
little evidence of contact metamorphism associated with the younger granites.
Contact metamorphic aureoles are either not evident or only l=Z2 m across
(B. Duff, pers comm.). Metamorphism plays an important part in the devel-
opment of magnetic minerals in sediments, and hence cun be expected to have
relevance to the interpretation of the magnetic survey data (cf. McKirdy,

Sumartojo, Tucker, & Gostin, 1974).
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Structure

The present structure of the area is that of a north-trending
basement ridge ('welt') with onlapping metasediments from pre-existing
eastern and western geosynclines, The metasediments in the geosynclines
have been folded about essentially north-south exes, and dips are usually
near vertical. The rocks have also been extensively faulted and jointed.
Major fault trends are northeast and northwest. In the extreme west of
the area, the major faults trend east-west and have been referred to as
*spoon faults'., Faults have played an important part in localizing
mineralization.

Economic geology

| The area is of great. importance as a mineral field. Major mines

are the Mount Isa and Hilton mines (copper-lead-zinc) and the Mary Kathleen
(uranium). Hundreds of small deposits of base metals, gold, or other
minerals are known. Figure 6 shows copper and uranium occurrences in the
area. Economic mineralization is discussed fully by Carter, Brooks &
Walker (1961) and summarized in the ligit of recent knowledse by Plumb &
Derrick (1973). It is mainly from these sources that the following
information was derived.

| Copper. Copper mineralization is widespread but usually occurs
in very small, uneconomic deposits. Two main associations are recognized -
basic igneous rocks and sedimentary associations. Disseminated copper
sulphide is common in most of the tholeiitic basalts., However, economic
deposits are known only in structurally suitable situations; for example
black shales in éontact with faulted lavas, faults and shears within basic
igneous rocks, and breccia pipes. Copper can be associated with specific
sedimentary beds, but again economic concentrations depend on proximity
to favourable structures. Carbonate éssociations are common, Beds which

often have associated base metals are indicated in Table 1.
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Lead-Zinc. Control of lead-zinc mineralization appears to be
mainly stratigraphic. Two examples are the Mount Isa and Hilton orebodies,
which are located in the Urquhart Shale of the llount Isa Group. Ores are
finely laminated sulphides in carbonaceous and/or dolomitic shales.

Gold. Most of the gold deposits are small and were mined in the
late 19th and early 20th centuries. Much of the gold was won from alluvial
deposits, the primary éources of which are generally quartz reefs in
structurally favourable situations. Most occurreinces also show a strati-
graphic control. Sulphides are commonly associated wi:h the gold.

Uranium. The distribution of uranium occurrences in CLONCURRY
is shown in Figure 6. The best known occurrence is at Mary Kathleen (Hughes
& Munro, 1968). Brooks (1960), referring to the whole northwestern Queens—
land mineral province, stated, 'With few exceptions the uranium occurrences
are confined to seven formations in the lower and middle divisions of the
Lower Proterozoic. Over seventy percent of the deposits occur in two
formations, the Eastern Creek Volcanics (51 percent) and the Corella Forma~
tion (22 percent)'. The restriction of most of the uranium deposits to
two formations indicates the importance of stratigraphic control,. Minor
amounts of copper mineralization are commonly associated with the uranium,
but it is unusual to find even minor amounts of uranium in the copper or

other base metal deposits of the region (Brooks, 1960).
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3. PREVIOUS GEOPHYSICAL SURVEYS

Radiometric surveys

In 1954, following the discovery of the first uranium deposit,
the 'Skal' in the Eastern Creek Volcanics near Mount Isa, extensive
radiometric exploration for uranium in the Mount Isa/bloncurry/ﬁestmoreland
area was undertaken by various prospectors, companies, and BMR. The work
in the period 1954-60 led to the discoveyy of the important Mary Kathleen
deposit in 1956, and other smaller deposits. In the period 1960-66 there
was little activity,but in 1967 interest in uranium exploration revived and
is still maintained. The history and results of uranium explorat%on up to
1971 are discussed by Brooks (1960, 1972).

The main target rocks for airborne and ground radiometric surveys
have been the Eastern Creek Volcanics and the CorellaiFormatioﬁ. Brooks
(1972) indicates that nearly all the Lower Proterozoic rocks in a belt from
Cloncurry to Westmoreland have been covered with airborne surveys by
exploration companies. Most of the work in CLONCURRY has been with total-
—count instruments (Brooks, pers. comm.).' Early surveys were based on the
assumption that uranium was deposited in certain horizons in the Eastern
Creek Volcanics during sedimentation. Although the surveys led to:the
discovery of various deposits it is now considered that the goncept of
syngenetic deposition is not substantiated (Brooks, 1960; R.M. Hill
pers. comm.). |

Previous airborne radiometric surveys by BMR in parts of
CLONCURRY are described by Parkinson (1956), Mulder (196la, b) and
Lambourn & Shelley (1972). Company survey data are not available,

Aeromagnetic surveys

Regional airborne magnetic coverage by BMR is shown in Figure 4
as reductions of published 1:250 OO0 contour maps of total magnetic

intensity. The contour interval for these maps is 50 gammas (-nanoteslas).

For completeness a much simplified preliminary contour map of the latest

"/‘
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CLONCURRY survey is shown with contour intervals of about 400 gammas,
Strong shallow—source magnetic anoﬁalies are found over most of the exposed
Proterozoic rocks. These anomaliee extend for considerable distances away
from the outcrops, indicating the presence of magnetic rocks close to the
surface under thin surficial deposits,

Previous detailed airborne magnetic surveys by BMR in or near
CLONCURRY are described by Dockery & Tipper (1964, 1965) and Lambourn &
Shelley (1972). Parts of the ares have hesn £lown by exploration companies,
but their data are not available.

Ground metalliferous surveys

Mineral exploration companies have for many years been active
in the CLONCURRY area. Most of this information is probably not available.
Various sources are listed by Carter, Brooks & Walker (1961). BMR has
conducted ground surveys in the adjacent to CLONCURRY and these have been
listed by Gardener (1968) and Sampath (in prep.).

Regional;gravitx'surveys

Figure 5 is a contour map of Bouguer anomalies over CLONCURRY and
surrounding areas, acquired by helicopter gravity surveys on an ll-km grid
(Darby & Vale, 1969). It shows a broad Bouguer anomaly high over the
Proterozoic outcrop with highest culminations greater than (20 mGal) in a
north-trending belt to the east of the basement *'welt'. Within this belt,
the zones of highest amplitude appear to be predominantly due to a regional
density increase of thick younger units, brought about by intense metamorphism,
rather than to older rocks of the kind exposed in the basement welt, which
have been subjected to a lower degree of metamorphism. For support of this
hypothesis compare the geological map.(Pl. 11), the metamorphic facies map
(Fig.3), and the Bouguer anomaly map (Fig.6). Table 2 shows an estimation of
density of the extensive Corella Formation based on the approximate percentages
of minerals in the formations. It indicates that the Corella Formation has a
substantially higher density than the suggested world average for metasedi-
ments (Smithson, 1971); this density is probably also higher than the

average for rocks of the basement welt., In addition to the contribution to
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the Bouguer anomaly highs atiributed to regionally high density of such
formations as the Corella Formation, it is also likely that a significant
contribution is made by the basic intrusives, which constitute a few
percent of the total rock volume, and by thé considerable base metals
minerals in the area. It aprears that a mantle upwarp suggestea by
Glikson (1974) may not be necessary to explain the broad gravity high.

TABLE 2
Bulk density estimate of Corella Formation

Mineral Percentage ' Mineral specific gravity
Quartz 13 2.65
Feldspar 17 . 2.66
Calcite 15 2.71
Scapolite 10 2.70
Hornblende 20 3.20
Iron ores 3 5¢5
Sphene 1 3.5
Epidote 1 3.6
Biotite 10 3.2
Garnet 1 4.0
Carbon 3 2.2
Porosity 2 0
Total 96

Bulk Density Estimate (adjusted to 100%) = 2.89 g/cm3
% percentages from I.Wilson (pers. comm,

The Bouguer anomaly high gone associated with the Proterozoic
rocks extends for a considerable distance into the area of Cainozoic
cover, indicating the presence of dense rocks near the surface. This
;indicates the possible presence of rocks similar to those exposed in the
area of the north—south high. The importance of this hypothesis in terms
of exploration is made clear by reference to Figure 6, which shows numerous
mines and prospects associated with the gravity high in the area of outcrop.
Presumably a similar distribution of mineralization can be expected to be
assodiated with the rocks that cause the gravity high in the area of

Cainozoic cover.
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4. MAGNETIC RWSULTS Ali) INTEKPRETATION

Presentation of data

The magnetic data has been presented in three forms: stacked
profiles (Pl. 1), a preliminary contour map (Fig. 7), and an interpretation

map (Fige. 8,P1, 3).

Stacked profiles. These were produced at a horizontal scale of

1:250 000 by manual reducticn of hand-smoothed original records onto ideal-
ized flight-lines. Because the horizontal reduction factor varied from line
to line, depending on aircraft ground speed, the vertical scale on the
profiles produce@ varies from line to line. On average the vertical scale

is 1400 gammas/cm. These profiles, together with the flight path map (Piate 2)
were released through the Australian Government Printer early in 1974.

Preliminary contour map. This was prepared from the stacked

profiles by obtaining contour levels at about 400-gamma intervals above and
be}ow a profile base of 51 000 gammas. The map is necessarily approximate
because of the method of preparation. It embodies amplitude and position
inaccuracies inherent in the profile stack. Nevertheless it is a useful
aid to interpretation and is presented at socales 132 500 000 (Fig. 4) and
13750 000 (Fige. 7) for convenience of cﬁmparison with other figures.

Interpretation of data. For the area of Precambrian outcrop in

CLONCURRY, where detailed geological maps are available, it must be
appreciated that aeromagnetic surveying could not be expected to allow as
detailed a geological subdivision of rock units as is already known.
However, detailed geological maps allow reliable correlation of magnetio
anomalies to be made with specific formations and thus provide good control
for the interpretation of the geology beneath areas of Cainozoic cover. The
approach adopted for interpretation of the magnetic data was tos

l. Identify and enumerate the main formations that cause

the most prominent magnetic anomzlies in the area of

Precambrian outcrop.
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" Yo Heck correlalluns of magnollo anvmalles and Buugues
anomalies,

3. Attempt to identify the kind of magnetic basement

beneath the areas of Caiﬁzoic cover,

Depth estimates of magnetic bodies were made from magnetic
anomalies amenable to reliable analysis. In the main, symmetriocal
anomalies over sources of considerable strike length were chosen. Two
main depth interpretation methods were used: the half-maximum slope
method of Peters (1949) and the curve-fitting method of Gay (1963). Gay's
method is suitable for interpreting anomalies which are due to long
tabular bodies. |

Resﬁlts

General features. Many of the Precambrian rocks have associéted

magnetic anomalies indicative of exposed or near-surface magnetic material.
The magnetic pattern is dominated by linear anomalies of amplitude 500-2000
gammas with north or northeast trends. Many anomalies can be traced along
strike of geological outcrop, or faults, for several tens of kiiometres,
and are indicative of lang dipping tabular magnetic bodies. Anomalies

are usually only partly resolved, which suggests multiplé layering and
sources close together.

The amplitude and slope of anomalies associated with various
formations encountered on the east-west traverse which passes through
Urquhart are illustrated in Figure G.

The anomalieé are of the kind expected over bodies that are
inductively magnetized. The main sources of magnetic anomalies fall .into
three groups:

1. Metasediments and metavolc.uiicse

2. Basic intrusives

3. Roocks associated with faults.

Most of the granites have no magnetic response. Linear anomalies

over granites may be caused by basic intrusives or in some cases remnants

of enclosed magnetic country rocks.

|
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The magnetic pattern and amplitude of anomalies over most of
the Cainozoic sediments in the east of CLONCURRY are similar to those over
the Precambrian outcrop.

Metasediments and metavolcanics. Many of the metasediments and

metavolcanios are magnetic and produce linear aﬁomalies which can be traced
for 20 km or more parallel to strike. The most prominent anomaly trends
are shown in Plate 3. Interpretation indicates that the souroces 6f these
anomalies are magnetic beds 100=500 m thick, interlayered with wider zones
of weakly magnetic material. The magnetic beds themselves may be multi-—
layered and consist of alternate layers of strongly magnetic and weakly
magnetic rock. |

Magnetic depth estimates lie in the range 0-160 m below surface
in regions of Precambrian rock outcrop, and indicate the depth to which
the magnetic minerals are destroyed by weathering. Thus it need not be
expected that the bodies causing the magnetic anomalies will necessarily be
magnetic at the surface. This is important in the areas of Cainozoic
cover,‘where magnetic depth estimates given indicate the maximum depth to
basement.

It can be expected that the magnetic beds contain from 1 to 5
percent magnetite, or perhaps more rargly pyrrhotite, which causes the
anomalies. The main formations which contain magnetic beds, and the

amplitude of anomalies recorded over them, are listed in Table 3.

TABLE 3

Magnetic Metasedimentary and Metavolcanic Formation
Formation Anomaly anplitude range (gammas)
Corella Formation 500 - 3000
Marimo Slate ' 500 = 1000
Overhang Jaspilite 200 = 500
Eastern Cre k Volcanics (basic) 200 - 500
Marraba Volcanicse (basic) : 200 - 500
Argylla Formation ‘500 = 2000
Magna Lynn Basalt 50C ~ 1500
Leichhardt Metamorphics 500 ~ 1000
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There appears to be an uassociation between the auplitude of
anomalies due to sediments and the grade of mtamorphism (compare Figs. 3 and
. Broadly speaking, high—amplitude anomalies yere recorded over zones
of highest metamorphic grade. For example, only weak anomalies were recorded
over the Lower Greenschist Facies rocks, whereas high—amblitude anomalies
were‘recorded over rocks of Upper Greenschist or higher facies. This is
strong evidence of metamorphic production (or concentration) or magnetic
minerals in metamorphic rocks, even allowing for an anomaly association -
enhanced to some degree by rock types. A similar association has been
observed in South Australia (McKirdy et al., 1974).

The amplitude of anomalies over the metasediments is generally
highest close to the boundary with the younger granites, e.g. Wonga
Granite and Naraku Granite, In places there are regions about 500 m to
1000 m wide in which anomalies indicative of dolerite and magnetic beds
appear to be well developed. Such regions genecrally lie well inside zones
of high~grade metamorphism. * The close proximity of strong magnetic anomalies
to the granites may indicate the existence of a zone of contact metamorphism.
The presence of extensive contact ﬁetamorphism around the granites has not
been observed fo date (B.Duff, pers. comm.). It is poésible, however, that

the development of magnetic minerals may be a more sensitive metamorphic
indicator than are other mineral assemblages. Field work near the northern
end of the Wonga Granite is planned to investigate this problem (D. Ellis,
pers. comm.).

Negative magnetic anomalies were recorded over the Marraba
Voloanics in the eastern limb of a synclinal fold siructure 20 km northwest
of Marraba. On thg ad jacent limb, where rocks dip southeast, the anomalies
are positive. It appears that the Marraba Volcanics may have a component
of remanent magnetization which was acquired before folding.

Basic intrusives. Swarms of dolerite dykes and plugs occur

throughout most of CLONCURRY, Some of the dykes are as thin as a few metres,

othersare up to 200 m across. Many of the magnetic anomalies recorded by
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the survey are aue to thess., Anomalies attributed to lhe uykes, Gr
suites of closely spaced dykes, generally have amplitudes in the range
100-1000 gammas. It is likely that most dolerites are magnetic, but the
amplitudes of anomalies reccrded over them vary from place to place along
strike, indicating changes in magnetic mineral content or in thickness of
the bodies. NMany mapped dykes did not produce a resolvable anomaly, possibly
because they are too thin or alternatively because anomalies due to adjacent
magnetic material mask their effect., A good example of the masking effect is
provided by the Lake View Dolerite Dyke, which is up to 50 m thick and strikes
northeast for 30 km to the east of Mary Kathleen. A susceptibility measure-~
ment of 4900 x 10—6cgs units was made on a single surface rock sample. iith
this susceptibility and the observed thickness, the dykes could be expected
to produce an aeromagnetic anomaly amplitude of about 10C gammas. Examin—
ation of the flight charts revealed that although anomalies of approximately
this amplitude lie over the dyke, they are in many places partly masked by
ad jacent anomalies of several hundred gammas. However, ground magnetic
work at one locality showed that the dyke produced a distinct anomaly (Sampath,
in prep.)e.

Aﬂomalies of up to 5000 gammas in amplitude were recorded around
a small area of granites 10 km southeast of Mount Maggie near the cenire of
CLONCURRY. These anomalies may be due to magnetic beds in the Corella
Formation, which encloses the granites, or they may be partly due to the
large dolerite bodies which crop out in the locality. For confirmation
compare Platé 1 with Plate 11. Dolerite plugs near Cloncurry also have

high-amplitude magnetic anomalies associated with them.

Rocks associated with faults. Prominent linear magnetic anomalies

500-2000 gammas in amplitude were recorded over or very near many of the
faults on CLONCURRY. The most easily traced features are those which trend
northeast or northwest and cut across strike. Good examples are the Mount
Remarkable Fault, Cameron Fault, and Corella Fault, all of which trend

north-east. Detailed analysis of selected anomalies indicated that a
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faultstep model wue usually inappropriate but that a dipping tubular
body model was acceptablé. It therefore appears likely that strongly
magnetic material lies in or close to the fault planes. This is not an
unexpected result, because hasic rocks intrude many of the faults in the
area. However,.geological field work has not shown that tﬁe major faults
contain long basic intrusions (R.M. Hill, pers. comme). Nevertheless, from
the magnetic data it is likely that many faults contain unrecognized magnetic
material, possibly basic rocks, or other concentrations of magnetic minerals.

Lineaments. The lineaments shown on Plate 3 and Figure 8 represent
an alignment of features evident in the overall pattern of magnetic anomalies.
These features include linear magnetic anomalies, linear zones of low magnetic
relief, and terminations and displacements of cross-cutting magnetic anomalies,
~ and are of the kind comrmonly associated with faults or elongate zones of
jointing. One lineament closely parallels the Cameron Fault (Pl. il). This
lineament extends for 70 km in a northeast direction across outcrops of
various Precambrian lithologies, and can be traced into the regibn of-Cainozoic
cover. This and the other lineaments shown on the map are interpreted as
cross-—cutting faults, which do not necessarily have large displacements.

Basement under cainozoic cover. The shapes, anplitudes (500-2000

gammas), and trend directions (mainly north-south) of anomalies in most of
the area of Cainozic cover in the east of CLONCURLY are similar to the
anomalies recorded over the Precambrian outicrop. Selected anomalies were
interpreted for maximum depth to magnetic sources. In much of the area these
depths are in the range 1l00=20C me It therefore appears that much of the
area is underlain by Precambrian rocks at shallow depth beneath ihe Cainozoic
cover (Pl. 3). This region is divided into areas 1 to 6 for discussion in

terms of geology.

Areas 1 and 2. These areas are probably underlain by Naraku

Granite. The extent of the granite established by geological mapping is
only a part of its probable near=surface extent.

The eastern boundary of Areas 1 and 2 and hence the granite, was
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established by the consideration of the Bouguer gravity low in addition
to the magnetic pattern. The lines of magnetic anomalies in the east are
probably due to magnetic beds in metasediments; the first of these was
used to define the limit of the granite. In Area 2 the magnetic pattern
over the granite is virtually flat, except for a few north-northeast
trending anomalies of low amplitude (100=200 garmas). These trends prob;bly
delineéte dolerite dykes. In Area 1, linear magnetic anomalies over out-
cropping granite trend north-northeast. These trends are attributed to
dolerite dykes or possibly remnants of metasedimentary beds in the granite.
The eastern boundary of this area is delineated by lines of stronger magnetic
anomalies which are probably due to magnetic beds in fringing metasediments,

On the basis of the Bouguer anomaly contours, the northern part
of the proposed granite is different from the south in that the north lies
in an area cf Bouguer anomaly high whereas the south is in a prominent low.
The significance of this difference is not fully understood. It may indicate
greater depth extent in the south than in the north, perhaps a higher content
of basic intrusives in the north, or different densities of granites in the

two arease.

Areas 3 and 4. The Bouguer anomaly low, yuiet magnetic response,

and drill-hole data provide evidence that the basement in the northeast of
CLONCURRY and in JULIA CRE:K (Vine, 1964) consists/of granite. The western
boundary of Area 3 is largely delineated by the lines of magnetic anomalies
attributed to metasedimentary sources. In the south the limit was taken
from Bouguer anomaly contours.

A linear anomaly in the far south of the granite is probably due
to a body deep below the basement surface. The body deepens from 800 m
near the edge of the Sheet to 2600 m in a southwesterly direction,
Drillholes indicate the Precambrian basement surface is between 100 and
300 m below the ground level in this locality. The extension of the
interpreted large mass of granite southwest of Mount lMargaret (Area 4)

was made on the basis of the gravity low in the area, and its enclosure
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of the granite at Mount liargaret. However, because Mount Margaret itself
lies in an area of magnetic disturbance, possibly due to metasediments,
it must not be overlooked that the granite outcrop might be an isolated
small intrusion, and that the Bouguer anomaly low is caused by a larger
body of granite at depth.

Area 5. The magnetic anamalies-in this area have similar charact-
eristics to those observed over the exposed Corella Formation to the west.
In addition the area has an associated Bouguer anomaly high, which extends
from the area of Precambrian outcrop (Fige. 6). It is considered that in
Area 5 the basement consists predominantly of metasediments, probably
Corella Formation and dolerite dykes.

The basement probably contains large intrusive basic bodies, or
ironstone; five prominent bodies are indicated as localized magnetic bodies
in Figure 8 and Plate 3., These have anomalies of up to 8000 gammas amplitude,
considerably higher than the amplitude of anomalies due to metasedimentary
beds within the Precambrian outcrop area in CLQNCURRY.IronstoneB in the
Stavely Formation in DUCHESS are known.to be strongly magnetic (G.4. Young,
pers. comm.); possibly the strong anomalies indicate the local presence of
this formation,

Magnetic depth estimates made from selected magnefic anomalies
are generally in the range 50=300 m_below ground level. These depth
estimates are slightly larger than water-bore basement depths. Because
a full depth analysis has not been made, no attempt has been made to draw
depth~to=basement contours.

Azea‘6; The area in the southeastern corner of CLONCURRY is only
moderately disturbed. The anomaly pattern recorded is similar to that
-over the exposed Soldiers Cap Formation immediately to the west. Depth—
to-basement estimates range between 0-500m; basement depthe indicated by
drilling are mostly in the range 50-200 m.

Area 7. This area is blanketed by Cainozoic sediments and surrounded

by Corella Formation. The area is magnetically quiet, although on the
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flight charts low-amplitude anomalies (10-20 gammas) from the near-
surface sources, possibly laterites in the Cainozoic sediments, were
recorded. A Bouguer anomaly low of 5-milligals which lies over the
area is considered unlikely to be dve to the Cainozoic sediments.
Rather it is likely that Area 7 is underlain by granite at shallow

depth, probably less thaﬁ 200 me

Detailed surﬁey of Prospector 1:100- 00C Sheet area

Stacked profiles of total magnetic intensity are shown in Plate 7
at an approximate vertical scale of 1400 gammas/cm. The flight=lines are
shown in Plate 10,

The data have not been fully analysed, but it is considered
that the detailed survey did not produce information of Bignificantly
greater use than that obtained by the CLONCURRY regional survey. Never-
theless, becase of the more detailed coverage of the survey, it may be
possible to correlate more precisely anomalies with mapped formations
when the Prospector geological sheet becomes available. A preliminary
analysis of the data has not resulted in the identification of any

localized magnetic bodies which were not located by the mapping.
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5« RADIOMETRIC RZSULTS AND INTERPRETATION

Data acquisition

"Details of the spectrometer system are included in Appendix 1.
The aircraft's altitude above ground level was not.recorded because the
radio altimeter was out of order. This deficiency necessarily limits the
scope of the interpretation of the spectrometer data, but as will be seen
iater, useful information was produced by the survey.
Measureﬁents of non—geological background radioactivity were made

by recording the level of radioactivity at 600 m above ground level for

approximately 4 minutes. In the following text this value will be referred

to as "background'.,

Presentation

The radiometric data have been presented in three forms: total-
count stacked profiles (Pl. 4), a contour map of total count (P1l. 5),

and an interpretation map (Pl. 6).

Total=count radiometric prcfiles. These profiles were produced

at a horizontal scale of 1:250 000, by maﬁual reduction of hand-smoothed
original records. During this process background was removed. The
horizontal reduction factor varied from line to line in proportion to
the airoraft's ground speed. Accordingly the vertical scale on the
profiles varies from line to line. On. average it ie 330 counts/s/cm.
Contour map. This was prepared from the profile stack by obtaining
contour levels at approximately 65-counts/s intervals, The map includes
amplitude and position errors inherent in the profiles.

Interpretation mape Thies shows the positions of selected

anomalies and indicates their interpreted source of the radiocactivitye.
Each anomaly has a reference number derived from the fiducial number and
flight-line number; e.g. 862/1670 refers to fiducial 862 on line 1670,

Details of eaoh anomaly shown on the map are listed in Appendix 2.
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Interpretation

A study of the four=channel radiometric profiles, together with

BMR geological maps and topographic maps; enabled anomalies to be selected
for detailed analysis. The selection was made on the basis of local
increases in total=count rate and/or anomalous distribution of count rates
between channels 2, 3, and 4. In practice; a lower limit of about 100 counts/s
(in total-count) above background was used in anomaly selection.

The lask of a radio-altimeser calls for considerable discretion
in interpretation procedures to avoid placing undue emphasis on anomalies
caused by altitude variations over hills and valleys., In CLONCURRY, many
of the most prominent radiometric highs are associated with ridges. Such
anomalies coul&.not be corrected for topographic effects in the absence of
a record of ground clearance. Nevertheless, such anomalies were analysed and
included in the interpretation map, because they give information on the
composition of the underlying rocks. Support for this approach is given
in Appendix 3, which summarizes the results of ground follow=up studies

made during the survey.

The method of interpretation adopted was designed to give
information on:
l. Total=count anomalies greater than 200 counts/s
above background -~ the main anomalies evident in
the stacked profiles,
—
2. Radiometric response of particular rock units,
including those with total=count anomalies as low
as 100 oounts/s above background.
3. Anomalies of special interest because of their
indications of the presence of uranium or thorium.
The count rate above background in each channel was determined for all
anomalies selected for investigation. These were then analysed by means
of percentage sum diagrams (Figs. 10 to 15). Eaeh point on these diagrams

was calculated by summing the counts in channels 2, 3, and 4 and then

expressing the counts in each of these channels as a percentage of the sum.
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The source of each anomaly was then determined as one of the following:

(1) Predominantly due to potassium

(2) Predominantly due to uranium

(3) Predominantly due to thorium

(4) Mixed potassium and uranium

(5) Mixed, with no component particularly dominant.

The divisions within the triangular diagram (Fig. 10) are based
on airborne measurements over known sources and on theoretical consider-
ations. A full analysis of the radiometric data requires knowledge of the
terrain clearance and the Compton scattering coefficients. This procedure
will ﬁe discussed by Horsfall & Wilkes (in prep.).

On the interpretation map, channel 3/channe1 4 ratios are shown
alongside plotted anomalies where this ratio exceeds 3. Such ratios are
regarded as indicating that a source has a uranium contribufion which
warrants further investigation. It is not to be implied, however, that
a lower ratio indicates tiat an anomaly is not of interest.

RESULTS

Figure 11 presents the source distribution of all anomalies
analysed in the CLONCURRY area. It shows that most anomalies fall in the
*potassium' classification., Only two anomalies fall in thz 'thorium'
classification,

Known uranium occurrences.

Thirty-three uranium occurrences are known in CLONCURRY. During
routine survey flying, anomalies were recorded from 13 of them; details of
source responses are shown in Table 4 and Figure 12. The distance of the
nearest flight=line to each detailed uranium ocourrence is included in
Table 4.

If we assume that the anomalies presented in Figure 12 are
associated with the known mineralization, their characteristics should be

a useful guide in the recogmition of other important anomalies, In this
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TABLE 4 RADICHETRIC ANCHALIES NEAR WNOUN URANIUM OCCURRENCES

AMOMALY GIOLOGICAL BACKGROM'D
NAME Registered Nearest  Fiducial Distance  Anomaly Ch2. 7 1 1 Ch3, Cho. T 2 7 Y Corments
Number Line (Corrected) From Line Detected Ch3s Ch2 Ch3 Cht Chi Ch3s Ch2 Ch3 Chs C
(metres) Cht ' : Chi i
ix Kangaroos 420 1440 1396 - 600 S - 19 01 15 1 2 00N 12 17 1 1007 incresse in all channels. T.
fomfort 472 1450 1945 250 S -— . emeeeeece——e- 39 68 16 16 1 f.8.
Deep Bend 11 1450 1955 600 4 -- ' ceemmmemeeeee (827117 12 1 6.8,
Rosie B 12 1450 1955 250 N -- ( 5.8.
Huxy _ ik 1460 2342 200 M -— T cmmeeea ———— h4& 68 18 14 1 6.7,
Clear Waters Lhh 1460 2346 750 § -~ e T Y 68 18 14 1 G.B.
Dodgeleane (Group 432 (1480 2380 1005 . - ( 6.9,
of prospscts) (1460 2380 500 S —- e mo—eeee (56 62 27 M 2 G.B.
(1460 2319 1000 S - _ (- : » G.8.
: b2 1410 W7 100 N - S ———— < T [ [ U %G.B.
Mount Harold ER3 . 1470 40T koo § - - ‘ :
463 1480 1367 750 N K 70 64 - 20 16 1 n 61 25 15 2 50«100% increase all channels. T,
| unnumbered 1490 1358 250 S K 60 %15 10 2 40 62 23 15 2 1007 increase Ch?.
Menakoff 102 1490 1529 750 N - : cemecmraemeee 35 12 1T N 2 G.B.
| unnumbered 1500 1884 ~ on line K T 64 25 N ? 5 % 15 N 1 80% increase Ch3. Maybe G.8,
456 1500 1896 700 SW K, 68 B N 6 R 38 17 15 8 2 1007 increase Ch3. High Ch3/Chk
461 1500 1884 750 S B e L T | T R 1 6.8,
467 1510 2308 800 N K 92 65 20 15 1 5% 60 20 20 1 40-100% increase all channels, T.
unnumbered 1520 1336 250 S - eeeccessccwma- 23 6B 2 13 1 G.B.
k13 1530 1040 ‘ 508 @ -- crocmnm—————— 45 67 18 15 1 G.8B.
Mary Kathleen , » (Charts offscale. Test flights
';Tai'lyings Daﬁ} - 1560 2335 on line u? 520+ 70~ 16+ 14« 1e 52 58 23 19 1 (indicate high Ch3/Chb ratios = Uraniun
e & - 1570 40 on line u? 431« 68 20+ 12e 2 48 62 17 1 (anomalies
_ 489 1570 M4 250 S -- [ — ———— 48 62 N 17 1 6.8,
’&::‘{Ska"mee"} - 1580 1017 on Tine v 01 % 35 9 b 8 61 25 1% 2 Easily detected Uranium anomaly
4 1580 1015 300 N - T4 61 21 12 2 49 H 25 14 2 Masked by 1017/1580
Mary Kafhleen:} . Flight 078 123 on line. U 439 5 3 8 L 45 67 22 N ? Fasily detected Uranium anom2ly
Open Cut . . 493 1590 1382 L0 M - T | evemcemmae———- 7 Bh 7115 1. G.B)
MiTo. S 3100 1590 1R © 5008 K 155 68 20 11 2 53 86 0 23 11 2 (2907 increase a1l channels,
S . ' I . . SR B AR - ‘ © (Wigh potassium 0. f 6.3, T,
320 1602 1760 500 N K 120 63 21 16 1 47 64 21 15 1 é?OO% increase all channels
. ’ "~ {High potassium £ C.fG.R,, T,
332 1630 960 500 N - &1 64 21 15 1 G.B.
. . o . 3
fabla Ridge 160 1680 139 300 N W0 Tz 3 7w om g g g0 tneneeee O, 0% frease (K
ronfum Potassium mixed source
Conper Canyon 45 1m0 545 600 S 1 aA 52 3% 10 4 g% M 1712 1 Fas®lv detected llranivn anomaly
Helafels aki 1740 872 on line - K 1M1 7 1k 9 ? 7270 16 b 1 307 *ncrease sh?
CS G, B. means that geclogical background conditions orevail.

T. means that the ancmaly recorded may be due +n tepography,
Nistances from line *o accurrences « 200 n
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respect most weigni should be given to data for sources directly 6v¢rflown
and less to those where the flight—line was offset from the known mineral-
ization. On this basis, the five anomalies 4, B, F, G, and I are the most
sfgnificant. Two of these are for Mary Kathleen and, as expeoted, indicate
a uranium source. The other three indicate potassium sources, The reason
~ for this is not known, but it may be due to a oconoentration of potassium-
rich rocks and/or disequilibrium of uranium with its daughter products.
Granites

The main granites in the area are the Wonga Granite, the Naraku
Granite, and the Kalkadoon Granite. Anomalies recorded over fhese are
plotted on a percentage sum diagram shown in Figure 13."Few large anomalies
were recorded over the Kalkadoon Granite; therefore, £o'determine ite
radioactive source characteristics, geological baokgrouhd count ratés as
well as data from the obvious anomalies were plotted in Figure 13.

Broadly speaking, the Wonga and Naraku Graniteé are similar in
terms of the gamma radiation recorded; anomalies fall mainly in the
'mixed souroce' region but a few points from each granife_fall in the high= ‘
potassium region. The tighter grouping of points.for the‘Wonga Granite
poesibly indicates that this granite is slightly more homogeneous than
the Naraku in terms of radioactive mineral content, The generally low
count rates and the high-potassim characteristic of the Kaikadoon Granite
differentiates it from the Wonga and Naraku Granites.

In the area of Cainozoic sediments and soatteréd granite outorops
in eastern CLONCURRY, two thorium anomalies were recognized. If these
anomalies, 1788/1450 and 2515/1460, are caused by the granite then the -
granite differs from the Wﬁnga and Naraku Granites.

Metasediments

The source characteristiocs of the anomalies over six main
geological units are shown in Pigure 14 and are discussed below, Nearly
all of the anomalies indicate that sources lie in the 'potassium’ classif-

ications This is in contrast to the response of granitea{ which, with the
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exception of the Kalkadoon Granite, fall in the 'potassium' and 'mixed

source' classification. This difference between.the granites and meta~
sediments can be described in terms of thorium/potassium content of the
rocks, the sediments having a lower ratio of thorium/potassium than the

granites,

Corella Formation. The anomalies over the Corella Formation

show different characteristics in different areas. South of about 20045',
points plotted on the percentage sum diagram lie high in the 'potassium'
classification. North of this latitude the points have considerable
scatter from 'potassium' to 'mixed sources'. On the bésis of this
information there is a clear difference between the rocks in the north
of CLONCURRY and those in the south., Most of the uranium occurrences
within the Corella Formation lie north of latitude 20°45'. While the
survey did not record obvious anomalies near most of these occurrences
it may be of importance that the anomalies recorded in the northern area
show a wide scatter on the percentage sum diagram.,

Anomaly 958/1580, about 3 km northwest of the Milo uranium
deposit, has characteristics similar to that over Mary Kathleen, and may
therefore be of special interest. Because of the proved prospective
nature of the Corella Formation, it is considered that all anomalies
recorded may be of interest,

Marimo Slate. This formation is mapped as a lateral equivalent

of the Corella Formation, but its gamma radiation shows a marked difference
from that over the Corella Formation (Fig. 14). The anomalies have a higher
channel 3/channel 4 ratio, thus reflecting a lower thorium content than
that of the Corella Formation, Most of the anomalies lie in the "mixed
potassium=uranium' classification. Eight of the 11 points plotted on the
percentage sum diagram have channel 3/channel 4 ravios of three or more.
The anomaly recorded adjacent to the Embla Ridge uranium deposit
(1394/1680) lies in the 'mixed potassium=uranium' classification and has a

high channel 3/channe1 4 ratio., Other anomélies with similar characteristics

are 1765/1690, 1738/1690, 1117/1734, 854/1740 and 1500/1750. Two anomalies
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recorded over the Marimo Slate lie in the turanium® classification

(1404/1680 and 545/1710) and should be investigated further.

Mitakoodi Quartzite. Two anomalies over this formation were
analysed, Both lie in the 'mixed potassium=~uranium' classification

(862/1670 and 1386/1680).

Argylla Formation. This formation also produced prominent

radiometric anomalies, all of which fall in the 'potassium' classifio-

ation,

Soldiers Cap Formation. With the exception of anomaly 1730/1760,

which falls in the 'mixed' classification, all of the selected anomalies
over this formation fall in the 'potassium' classification. In the main,
the anomalies were loocated cloée to dolérites in the southwest of the
area of Soldiers Cap Formation. Anomaly 1730/1760 was recorded near

a ﬁorth—south fault.

Leichhardt Metamorphics. The anomalies recorded over these

rooks fall in the 'potassium' classification on the percentage sum

diagram,

Cainozoic and Mesozoic sediments

Radiometric anomalies of low amplitude were recorded over
these sediments. Broadly speaking, relative highs in total=count are
generally located over streams, Good examples are those over the

| Cloncurry River and the Williams River. Total-count rates over the
streams are sometimes two or threc times as great as the geological
background over adjacent material. While the incréased counts are
recorded in all channels, channel 3 usually has a proportionally gréater
increase. Thus the channel 3/channel 4 ratio is usually higher than
that of the adjacent geological backgsround (Table 5).. It appears that

radioactive minerals, particularly uranium, are concentrated in or

near the streams.
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TABLE 5

Radiometric anomalies over streams

Fiducial Line . Counts %
ch+
chl c¢h2 ch3 ch4 ch3 ch2 ch3 ch4 ch3/
ch4 ch4
1633 1190 140 40 13 10 63 63 21 16 1.3
* 70 20 4 4 28 12 14 14 1.0%
702 1170 150 40 15 12 67 60 22 18 1.3
* 70 20 6 5 31 65 19 16 1.2 %
869 1180 160 50 14 12 16 66.. 18 16 1.2
* 50 25 3 4 32 78 9 13 0.8+

* ad jacent background

East of the Cloncurry River, count rates are lower. This
radiometrically quiet area largely corresponds with the surface extent
of recent sediments and an older unit designated Czs by Grimes (1972).
West of the Cloncurry River, and in the southeast corner of the sheet, the
higher background levels are associated mainly with a Cainozoic unit design-
ated Czr and described as 'red and brown sand, silt and clay' by Grimes
(op. cite)e

Data derived from anomalies over the unit Czr are shown on a
percentage sum diagram (Fig. 15). These have a wide scatter, and sources
range in classification from 'potassium' to 'mixed sources'.

Toolebuc Limestone. Four 'uranium' anomalies were recorded

over the Toolebuc Limestone in the southeast of CLONCURRY (1687/1540,
1674/1650, 649/1660, 685/1670). These are shown also in.Figure 15.

The formation has been studied in other areas, and its geology
is discuesed by Grimes (1972), and Senior & Smart (1973). These authors
noted the high gamma~log response and pointed out the consequent importance

of this thin bed (10-30 m) as a marker bed in various sedimentary basins.

Senior & Hughes (1972) reported that Springvale No. 6 drill-hole penetrated



the Toolebuc Limestone with the usual high gamma~log response. They
commented that the radioactivity probably originates in organic¢ phosphatic
matefial. Casey et al. (1960) observed a uranium mineral on fish scales
in the Toolebuc Limestone in BOULIA.

FPour radiocactive samples of black-shale from the Toolebuc Limestone
were selected from the Croydon No. 1 drill core and were analysed for uranium
and thorium content by X-ray fluorescence. The results (Table 6) show that
uranium and minor thorium were détected.

TABLE 6

Croydon No. 1 = Toolebuc Limestone XRF Results*

Lab, No. -Depth Uranium Th Comments

(feet) ppm ppm
14/42 166 2 8 background sample
14/43 331 55 nd Toolebuc (Black shale)
14/44 344 38 nd " " "
7 4 /45 348 188 s 5 " n n

14/46 34 18 6 o, " "

* XRF analysis by BMR; nd represents less than 3 ppm

Croydon No. 1 (Lat 18°18'S Long. 141°30'E) is approx. 350 km NNE of
the Toolebuc Limestone outcrop on CLOMNCURRY. :

Detailed survey of Prospector 1:100 000 Sheet area

Stacked profiles of total=count data are shown in Plate 8.
While the Gata have not been subjected to as exhaustive an analysis as were
the data for CLONCURRY, they-wére analysed by a similar method; but more
attention was given to detecting uranium anomalies rather than to providing
data for all anomalies of high totalecount rate, The results.are shown.in
Plate 9. Plate 10 is the flight—line map for the detailed survey.

It is considered that the survey did not produce significantly
more useful information than the CLONCURRY survey, Because the Prospector

survey was flown at a lower altitude, the influence of topography on the

profiles is stronger.
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6. CONCILUSICNS AliD 4..CCIMENDATIONS

Conclusions

The magnetic data in CLONCURRY showed that the outcropping
Precambrian rocks comronly have strong magnetic response, typical of
Precambrian metamorphic belts., Anomalies of amplitude 500-20C0 gammas,
attributed to linear sources, dominate the magnetic pattefn. These
anomalies are similar to those produced by steeply dipping tabular bodies,
and appear to be caused LY metavolcaniés and other magnetic units parallel
to the sedimentary layering, cross—cutting basic dykes, and possibly magnetic
material in faults. It is believed that the main magnetic mineral is
magnetite.

There appears to be an association between the amplitude of
magnetic anomalies and the metamorphic grade of the Precambrian rocks.

The amplitudes of linear anomalies over the Corella Formation are generally
high near the contact with younger granites; these anomalies are approx-—
imately parallel to the contacts.

The pattern of magnetic anomalies over the Cainozoic sediments
in the east of CLONCURRY is similar to that over the adjacent Precambrian
outcrope It is likely that much of this area is underlain by steeply
dipping Precambrian rocks, possibly Corella Formation, at a depth of
‘100-500 metres.

The radiometric data recorded over Precambrian rocks revealed
strong anomalies associated with granites and the Corella Formation, lMarimo
Slate, Argylla Formation, and Leichhardt Metamorphics. Anomalies were
recorded over various known uranium mines and prospects, The radiometric

anomalies have been classified to indicate principal source elements =

potassium, uranium, and thorium. Most sources fall in the 'high potassium'

classification, particularly those in the Corella Formation, Argylla

Formation, and Leichhardt Metamorphics. Broazdly speaking sources in the
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Corella Formation fall into the 'high potassium' classification; however,
irdications of potassium decrease and indications of thorium increase
progressively northwards. High channhel 3/channe1 4 ratios characterize
anomalies over the Marimo Slate in addition to a2 'high potassium'
classification.

Uranium anomalies were recorded over the Toolebuc Limestone,
a known radiometric marker bed in the Great Artesian Basin,

Recommendations

1. Further investigations shculd be made of the association
between the metamorphic grade of rocks and the magnetic mineral content
as indicated by the magnetic data. It is sug;ested that samples of
fresh rock for magnetite analysis should be collected along traverses
which cross the linear magnetic anomalies_bordering the granites,

2. The mineral potential of the basement underlying thé
Cainozoic sediments in the east of CLONCUEﬁY should be investigated further.

3« The CLONCURRY sheet area has already received cloée
attention by exploration companies and prospectors in the search for
uranium. This work has involved airborne surveys on closer line spacings
than the present survey, and ground scintillometer surveys and drilling.
In making recommendations for fpllow—up work, it is appreciatéd that many
of the anomalies selected and listed in earlier sections for further
investigation may have already been detected and followed up.by earlier
workers. However, the precise lcoalities of earlier follow-up work are
not known. Interested parties may be able to acquire details of earlier
surveys from the exploration companies involved.

The anomalies considered to be of =pecial interest for follow-up
work are listed in Table 7. lMost of these were selected because of their
high channel 3/channel 4 ratio. Two of them, 1780/1450 and 2515/1460, are
of interest, however, because they have very low channel 3/channel 4 ratios,

and are classified as 'thorium' anomalies,



so that samples can be tested for their uranium content,

4.
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The Toolebuc Limestone in CLOMCURIY should be drilled,

The association

of uranium with this hydrocarbon~rich bed could be of commercial interest,

Radiometric anomalies recommended for

TABLE 17

further investigation

Fiducial Line Formation Element of interest
1788 1450 ? Cainozoic Th
2515 1460 ? Cainozéic Th
1687 1540 Toolebuc Limestone U

958 1580 Corella Formation U
1674 1650 Toolebuc Limestone U
649 1660 Toolebuc Limestone U
685 1670 Toolebuc Limestone U
862 1670 Mitakoodi Quartzite U
1404 1680 Marimo Slate U
1386 1680 Mitakoodi Quartzite U
1765 1690 Marimo Slate U
1738 1690 " " U
545 1710 . i U
1117 1734 " L U
854 1740 . " U
1500 1750 n 1t U

While the anomalies listed above are considered the most

important, some of the others shown in the interpretation map may also

be of intereste.

are given in Appendices 2 and 4.

For this reason, full data for all anomalies studied
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APPENDIX 1

Operational Details

Staff
Party Leader: B.Wyatt (part time)
D. Tucker (part time)
Geophysicist: R. Taylor
Draftsmen: T« Kimber
I. O'Donnell
Technical Staff: M. Johnson
S, Wilcox
Pilot First Officer L.Manning (TAA)
Aj;c;afﬁ

Aero Commander 500U (VH-BMR)

Airborne Magnetometer _

Type: Proton—precession MNS~2 of BlIiR design

with towed-bird detector

Cycling time: ls

Recorder: HMoseley 7100 B
Sensitivities: 40 and 400 gammaa/cm
Chart speed: 5 em/min CLCI:CUKRY

15 cm/min FProspector

Base—station magnetometer

Type: , Proton=precession liliS—~1of Bliit design
Cycling times 30 s

Recorder: Esterline Angus

Sensitivity: 10 gammas/cm

Chart speed: 15 cm/h
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Timer
Type: Solid state of BMR design

Gamma~ray spc<ctrometer

Detectors s+ Two Harshaw 15 cm x 10 cm Nal (T1) crystals
Electronics ¢ Hamner modules

Stabilization ¢ Caesium=137

Energy windows : Channel 1: 0,84 - 2.80 eV (Total count)

Channel 2: 1.30

1,60 MeV (Potassium)

Channel 3: 1,60 = 1,90 MeV (Uranium)

Channel 4: 2.40 - 2,80 leV (Thorium)

3 s (all channels)

Time constant

Recorders : Two Speedomax ¥k II, 3=channel
Sensitivities ¢ Channel 1: 100 counts/sec/cm
Channel 2¢ 50 " R o
Channel 3: 10 " v
Channel 4: 10 " L
Chart speed : 5 cm/min
Type ¢ Barometric

Tracking Camera

Type Vinten 35=-mm single~frame with fish=eye lens,

Surveying details

Line direction : FEast=west

Spacing ¢ 1500 m (CLOKCURRY)

500 m (Prospector)

150 m above ground level (CLONCURRY)
Altitude : 80 m above ground level (Prospector)
Speed : 200 lan/n
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DETAILS OF RADIOMETRIC ANOMALIES IN CLONCURRY

. i ®
Fiducial| Line counts/sec Percentages | Anomaly | Classificat
ch1| ch2| ch3| ch4) ch2 ch2| ch3| chd |ch3/ width ~ion
+ch3 ch4 |(Fiducials)
+chd
2136 1040 |[200 | 40| 18] 8] 66 | 61 271 12 2 1 K
458 1050 {290 | 90} 27| 16| 133 | 68 | 20| 12 2 1 K
1136 1060 {160 | 60| 14| 11 85 | 70} 17] 13 1 1 K
1124 1060 {200 | 80| 16 8} 104 | 77| 15| 8 2 g K
2065 1080 170 | 60} 15| 12| 85 | Tt 151 4 1 2 K
496 1090 | 270 701 20| 16| 106 66 191 15 1 2 K
529 1090 {270 | 80} 24| 17] 121 66 | 20{ 14 1 " K
1452 1100 |330 | 90| 26} 17| 133 | 68 | 20| 12 2 1 K
1148 1900 | 290 | 80] 28] 20| 128 | 63 | 22] 15 2 0.5 K
1147 1100 {280 | 80| 21 12| 113 | T 19| 10 2 0.5 K
879 1100 |150 | 80} 17] 12| 109 | 73| 16] 11 1 5 K
1465 1110 | 410 [125] 32f 22f 179 | 70 | 18f 12 2 2 K
1753 1110 |180 | 50| 12| 14] 76 | 66 | 16| 18 1 5 K
2137 1120 270 | 70} 22| 18] 110 | 64 | 20| 16 1 1 K
2106 1120 | 210 | 60| 20| 13} 93 | 64 | 22| 14 2 B K
530 1130 | 320 | 95| 22| 23| 140 | 68 | 16| 16 1 1.5 K
557 1130 [ 260 | 75{ 18| 18| 111 68| 16] 16 1 9 K
638 1130 (290 | 75| 27| 26} 128 | 59 | 21| 20 1 1 M
857 11%0 {180 | so| 18] 13] 81 62 | 22| 16 1 1 K
1228 1140 {270 | 75| 23| 16| 114 | 66 | 20| 14 1 1.5 K
1137 1140 {2%0 | s0| 20| 20} 90 | 56 | 22} 22 1 1 M
1070 1140 {110 | 25] 15] 6] 46 | 54| 33| 13 2 2 M
1463 1150 {250 | 75| 18| 16| 109 | 69 | 16] 15 1 2 K
1504 1150 {320 | 105] 26| 22} 153 | 69 | 17] 14 1 1 K
456 1170 | 300 | 90| 18] 17| 125 | 72| 14| 14 1 1 K
487 1170 | 240 | 65| 16] 16| 97 | 68| 16| 16 1 1 K
572 1170 | 240 | 75) 22| 18} 115 } 65| 19| 16 1 2 K
992 1180 | 240 | 65| 21| 21| 1071 | 60| 20| 20 1 2 K
980 1180 | 320 | 75| 3| 34| 140 | 54| 221 24 1 1.5 M
908 1980 {175 | 55| 14| 15 84 | 65| 17| 18 1| 5 K
869 1180 {160 | 50} 14| 12| 76 | 66| 18] 16 1 6 X
1517 1190 | 430 | 110} 47] 40} 197 | 56| 24| 20 1 2 M
1569 1190 | 140 | 40| 13| 11 64 | 63| 20| 17 1 30 . K
1633 1190 | 140 | 40] 13| 10} 63 | 63| 21] 16 1 10 K
1540 1190 | 160 | 40 12{ 11 63 | 641 19| 17 1 3 K
356 1190 | 220 | 60| 22| 12 94 | 64| 23] 13 2 2 K
1936 1200 {280 | 70| 28| 29] 128 | 54 ] 23} 23 1 1 M
391 1210 | 260 | 90| 24| 16] 130 | 69| 19} 12 2 1.5 K
487 1210 | 240 | 90| 14! 10} 114 | 79} 12} 9 1 1.5 K
1155 1220 {240 | 65{ 15| 8} 88| 74| 17| 9 2 1.5 K
1135 1220 | 240 | 80} 24} 10| 114 | 701 21 9 2 1.5 K
1117 1220 | %00 | 85| 24| 18] 127 | 67| 19| 14 1 2 K
1082 1220 | 280 | 65| 28] 23| 116 | 56| 24{ 20 1 1 M
1034 1220 { 240 | 75| 22} 10| 107 | 70| 21 9 2 2 K
990 1220 180 | 55| 20f 8} 83 ] 66| 24f 10 2 9 K
1440 1230 | 320 | 80| 35| 22| 437 | 58| 26] 16 2 1 M
1451 1230 | 240 | 70{ 26| 16| 112 | 63| 23] 14 2 2 K
1458 1230 | 240 | 60| 24{ 18} 102 | 59| 24| 17 1 o M
2100 1240 | 350 90} 37| 26y 153 59 241 17 1 1 M
1999 1240 | 260 | 65| 27 22 114 | 57}) 24} 19 1 2 M
436 1250 | 250 | 85{ 22| 20| 127 | 67] 17} 16 1 2 K
478 1250 | 350 | 951 37| 22| 154 | 62| 24] 14 2 1 K
491 1250 | 250 { 65| 22f 23 110 | 59| 20] 21 1 1 M
6o
H f
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“iducial] ILine counts/sec Percentages Anomaly Classificat .
chi| ch2| ch3| ch4| ch2 ch2| ch3| ch4 |ch3/ width ~ion
' +ch3 ch4 |(Piducials)
) +chd _
583 1250 | 290 | 75} 32} 22] 129 | 58 25| 17 2 1 M
1234 1260 | 300 | 80} 30| 191 129 62 23] 15 2 1 K
1231 1260 | 250 | 60| 26| 19| 105 57 25| 18 1. 1 M
1219 1260 | 270 | T0{ 33( 29{ 132 | 53 25| 22 1 1 M.
1143 1260 | 300 | 70| 33| 30| 133 | 53 251 22 1 3 M
1117 1260 | 240 | 55] 26} 20f 10t 54 26{ 20 1 1 M
1518 1270 { 280 | 80| 20] 20| 120 | 66 17| 17 1 1 K
1560 1270 | 340 | 85| 35| 28| 148 | ST | 24} 19 1 2 M
1563 1270 | 290 TO] 29§ 24§ 123 57 241 19 1 1 M
1634 1270 | 260 | 75] 251 22| 122 62 20| 18 1 K K
1653 1270 | 310 | 70| 27} 27] 124 | 56 | 22| 22 1 1 M
1659 1270 | 310 | 80| 33 26| 139 | 57 24| 19 1 E M
1697 1270 | 360 | 85| 33| 36| 154 | 55 21} 24 1 2 M
2198 1280 | 300 651 291 20] 114 | 57 251 18 2 1 M
2116 1280 {300 | 65| 32| 28] 125 | 52 26| 22 1 R M
2111 1280 | 310 | ‘85| 30 22| 137 | 62 22| 16 1 1 K
2077 1280 | 300 | 75| 24| 27} 126 | 60 19 ) 21 1 2 K
1089 1300 | 170 | 40| 18] 10} 68 | 59| 26| 15 | 2 2 M
985 1300 | 240 | 45| 24| 23] 92 | 49 26] 25 1. 4 M
1442 1310 | 250 | 65] 23| 22| 110 | 59 21| 20 1 1 M
1508 1310 | 310 | 70| 32] 23] 125 | %6 261{ 18 1 1 M
1715 1310 | 85 20f t2] 6 38 | 53 321 15 2 2 M
2089 1320 {230 | 55| 21| 17] 93 | %9 231 18 1 1 M
1959 1320 | 250 | 60) 25} 18} 103 | 58 | 24} 18 | 1 -2 M
442 1330 | 300 | 80} 34) 27| 141 57 24| 19 11 15 M
1075 1340 | 240 | 70| 271 17] 114 | 61 241 15 2 2 K
946 1340 | 280 | 70| 33| 28] 131 53 25 22 1 2 M
2048 1360 { 220 | 65| 24| 14] 103 | 63 2351 14 2 .3 K
2005 1360 | 270 | 75| 26] 20] 121 62 21§ 17 1 1 K
1990 1360 | 260 | 85| 171 9| 11 77 15 8 2 1 K
1979 1360 | 25 65] 26¢ 16) 107 61 24t 15 2 1 KX
1967 1360 | 320 { 75| 31| 26] 132 | 57 23] 20 1 1 M
1950 1360 | 300 | 65| 33| 27| 125 | 52| 26| 22 1 - M
1848 1360 | 230 | 60| 24] 21} 105 | 57 23{ 20 1 3 M
596 1370 | 400 { 100} 35| 34| 169 | 59 | 21| 20 1 3 M
561 1370 | 200 501 30} 17 97 51 31 18 2 1 M
872 1380 | 260 { 90| 24| 18] 132 | 68 18] 14 1 2 K
880 1380 { 240 | 70| 24| 16] 110 | 64 | 22] 14 2 2 K
1524 1390 | 280 | 70| 26| 20| 116 | 60| 22| 18 1 10 K
1881 1400 | 235 60l 22| 18] 100 | 60| 22| 18 1 2 K
1900 1400 | 290 | 80| 26| 20| 126 | 63 21| 16 1 -1 K
1906 1400 { 290 | 80] 25} 17| 122 | 66 | 20} 14 2 2 K
2517 1410 | 235 60}l 27} 17{ 104 | 58| 26} 16 2 1 M
2506 1440 | 240 | 60| 30] 23] 113 | 53 27| 20 1 1 ¥
2502 1490 | 240 | 65| 25| 23) 113 | 58 { 22 20 1 1 M
2474 1410 | 420 | 110 40| 35| 185 | 59 | 22| 19 1 2 M
2413 1410 | 240 | 60] 22f 14] 96 | 63| 25| 14 2 -9 K
432 1420 | 240 | 70| 22| 16} 108 | 65 20] 15 1 2 K
440 1420 | 340 | 85| 36{ 30| 154 56 | 24| 20 1 3 M
552 1420 | 350 | 85| 40| 36] 164 53 251 22 1 3 M
1050 1430 | 290 90 22% 16} 128 T0 17) 13 1 5 X
906 1430 | 210 55! 23] 16 94 59 | 24| 17 1 2 M
876 1430 | 270 | 70f 24) 26| 120 | 58 | 20} 22 1 2 M
871 1430 | 350 | 80| 43| 36| 159 | 50| 27| 23 1 2 M)
1
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iducial| Line counts/sec Percentages Anomaly Classification
chi| ch2| ch3| ch4| ch2 ch2| ch3| ch4 [ch3/ width
' +ch3 ' ch4 |(Fiducisls)
- +chd
1364 1440 | 310 80| 3 26| 137 58 231 19 1 2 M
1509 1440 | 370 85| 40| 40} 165 52 241 24 1 T M
1975 1450 | 320 90| 37| 28} 155 58 24| 18 1 - M
1829 1450 | 320 701 40| 19} 129 54 31 15 2 4 M
1788 1450 | 14 20| 20| 20 60 33 331 34 1 1 Th
2283 1460 | 300 801 26f 17| 123 65 21 14 2 2 K
2323 1460 | 420 951 53] 24} 172 55 31 14 2 1 M
2463 1460 | 380 95| 44| 42} 181 53 241 23 1 4 M
2469 1460 | 320 51 M 26| 142 53 291 18 2 1 M
2515 1460 | 220 40| 28| 35 103 39 271 34 1 1 Th
295 1470 | 200 60| 22| 13 95 63 251 14 2 1 K
378 1470 | 190 551 23| 14 92 60 251 15 2 1 K
527 1470 | 250 65| 24| 26} 115 57 21 22 1 1 M
547 1470 | 250 70y 27| 27} 124 56 22| 22 1 2 M
556 1470 | 260 651 28] 28] 121 54 231 23 1 3 M
848 1480 | 270 751 321 221 129 58 251 17 2 1 M
1311 1490 | 240 751 181 154 108 69 171 14 1 2 K
1358 1490 | 125 45 9 6 60 75 151 10 2 o5 K
1367 1490 | 160 | 45| 14| 11| 70 | 64 | 20| 16 1. 2 K
1481 1490 | 320 751 34] 34| 143 52 24| 24 1 2 M
1968 1500 | 240 60| 18| 10 88 68 20 12 2 1 K
1916 1500 | 240 751 251 23] 123 61 201 19 1 1 K
1896 1500 | 150 50| 14 4 68 7 21 6 4 15 K U
1884 1500 | 170 451 18 8 T 64 251 11 2 - K
2295 1510 | 260 80} 20} 20] 120 68 16| 16 1 3 K
2308 1510 | 210 60| 18] 14 92 65 20} 15 1 3 K
2388 1510 | 260 651 27{ 25| 117 56 231 21 1 1 M
2449 1510 | 260 T0] 30| 24] 124 57 24 19 1 2 M
442 1520 | 280 5 251 15 57 241 19 1 4 M
521 1520 | 240 85| 24} 19| 128 66 19| 15 1 3 K
1063 1530 | 300 75| 36| 27 138 54 26| 20 1 3 M
1056 1530 | 230 60] 24| 24| 108 56 221 22 1 2 M
1008 1530 | 240 | 851 19] 10 114 75 17 8 2 3 K
1180 1530 | 110 251 20 5 50 50 40} 10 4 1 U
1411 1540 | 300 701 29| 27| 126 56 231 21 1 1 M
1482 1540 | 300 90 24| 22| 136 66 18] 16 1 2 K
1687 1540 | 140 351 22 6 63 55 351 10 4 3 U
2080 1550 | 320 | 105 27| 16| 148 A 181 11 2 2 K
2067 1550 | 260 80f 27| 14] 121 66 2] 12 2 3 K
2040 1550 | 320 | 100} 22| 18} 140 Al 161 13 1 1 K
2027 1550 | 380 90| 40| 32| 162 56 25 19 1 1 M
2013 1550 | 470 | 115] 44| 38] 197 59 22| 19 1 3 M
1964 1550 | 260 90| 24) 231 137 66 171 17 1 7 K
1891 1550 | 240 701 241 17} 1111 63 221 15 1 1 K
1886 1550 | 250 65| 26] 15 106 61 25 14 2 1 K
2280 1560 | 300 95| 26| 17f 138 69 19| 12 2 1 K
2289 1560 | 220 65| 28| 15| 108 60 26| 14 2 1 K
2292 1560 | 260 851 24) 14| 123 69 191 12 2 3 K
2334 1560 | 500+ 335| 82+ 76 U
2343 1560 | 420 | 120} 35¢ 26 181 67 191 14 1 4 K
359 1570 | 300 751 251 17| 117 64 21 15 2 1 K
410 1570 | 530+| 300| 84+ 52| 436+ 2 u°
{ 422 1570 | 450 | 115 47} 32f 194 59 24| 17 2 3 M
49N 1570 | 270 701 271 14 111 63 241 13 2 2 K
- [
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Fiducial| Line counts/sec Percentages Anomaly Classification
ch1{ ch2| ch3| ch4| ch2 ch2| ch3| ch4 |ch3/ width
+ch3 ch4 |(Fiducials)
+ch4
574 1570 | 245 751 22 12| 109 | 69 20( 11 2 2 K
1087 1580 | 240 | 70| 26y 12| 108 | 65| 24| 11 2 1 K
1079 1580 | 285 80 28| 17| 135 | 66 21| 13 2 1 K
1065 1580 | 315 go{ 34| 22| 146 | 62| 23| 15 2 4 K-
1060 1580 | 280 | 75| 27} 15| 117 | 64| 23] 13 2 2 K
1034 1580 | 280 | 70| 271 21| 118 | 59| 23| 18 1 3 M
1028 1580 | 240 65| 24| 16| 105 | 62 23| 15 2 S 2 K
1023 1580 | 330 75y 33| 25| 133 56 25| 19 1 2 M
1017 1580 | 490 | 120] 73| 20| 213 | 57| 34} 9 4 2 U
1005 1580 | 300 | 60| 28] 24| 112 | 54| 25| 21 1 6 ¥
958 1580 | 240 6ol 28f 10| 98 | 61| 29| 10 3 4 K
1395 1590 | 330 | 90| 28] 24| 142 | 63| 20{ 17 1 1 K
1373 oo 1590 | 350 | 95| 40| 29| 164 | 58| 24| 18 1 2 M
123 078 | 990 | 265) 141 31| 437 | 61 32 7 5 1.5 U
1391 1590 | 470 | 135] 45{ 341 214 63 21 16 1 4 K
1396 1590 | 340 | 80| 29] 24| 133 | 60| 22] 18 1 1 K
1442 1590 | 350 | 105| 35| 17| 157 | 671 22| 11 2 3 K
1474 1590 | 310 | 110] 21 13] 144 | 76 15| 9 2 3 K
1575 1590 | 340 | 120| 18} 12| 150 | 80 12| 8 2. 1 K
2066 1600 | 260 | 75| 22| 15| 112 | 67| 20| 13 2 2 K
2021 1600 | 270 60] 30! 26| 116 | 52 26} 22 1 2 ¥
2004 1600 | 330 | 70| 34] 31| 135 | 52 25| 23 1 3 M
1995 1600 | 330 90| 34} 23| 147 61 231 16 1.5 1 K
1989 1600 | 340 90} 34f 29} 153 59 221 19 1 2 M
1983 1600 | 270 60f 271 221 109 | 55 25 20 1 2 M
2314 1610 | 270 | 80| 2t} 17| 118 | 68| 18| 14 1 1 K
2362 1610 | 300 | 70| 32| 28] 130 | s4| 25| 21 1 1 M
2366 1610 | 360 90| 34] 36| 160 56 21 23 1 2 M
2388 1610 | 460 | 130] 39| 33| 202 | 65 19] 16 1 4 K
2496 1610 | 280 | 85) 14] 9} 108 | 79 13| 8 2 1 K
2499 1610 | 290 | 105} 20 12| 137 T7 15 8 2 2 K
2507 1610 | 320 | 110] 20} 13| 143 | 77 141 9 2 4 K
2513 1610 | 300 | 100] 19| 14} 133 | 75 14] 1 1 1 K
274 1620 | 260 | 75| 21| 13| 109 | 69 191 12 2 1 K
314 1620 | 240 65| 23| 16| 104 | 63 22| 15 1 1 K
319 1620 | 250 90 20] 13] 123 T3 161 11 2 1 K
322 1620 | 230 | 70} 21} 10| 101 69 21| 10 2 1 K
367 1620 | 280 | 85| 271 25/ 137 | 62| 20| 18 1 4 K
382 1620 | 300 | 105| 23| 16f 144 | 73 16| 11 1 1 X
388 | 1620 | 490 | 145] 46| 35| 226 | 64 20| 16 1 1 K
410 1620 | 130 | 45| 18 5| 68| 67| 26| 7 4 1 K
499 1620 | 305 { 115 16f 11| 142 | & 11 8 2 3 K
538 1620 | 260 | 90| 19} 12| 121 74 16{ 10 2 1 K
1010 1630 |~280 | 75| 28| 19| 122 | 62 23| 15 2 6 K
970 1630 | 310 751 271 26| 128 59 21} 20 1 1 M
957 1630 | 310 701 33| 34 137 51 241 25 1 1 M
950 1630 | 345 95| 27{ 28| 150 | 63 18| 19 1 1 K
892 1630 { 280 | 85| 15| 12} 112 | 176 13 1 1 2 K
1222 1640 | 330 | 90| 30f 30f 150 | 60] 20{ 20 1 1 K
1225 1640 | 280 | 70| 20| 15( 105 { 67 19] 14 1 1 K
1268 1640 | 240 60 16| 18] 94 | 64 17 19 1 1 K
1273 1640 | 310 | 90| 21| 18| 129 | 70 16 14 1 2 K
1277 1640 | 320 | 95| 26} 16/ 137 | 69 19]- 12 2 2 K
l
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Fiducial| Line counts/sec Percentages Anomaly Classification
ch1| ch2| ch3| ch4}| ch2 ch2| ch3| ch4 |ch3/ width
+ch3 " |eh4a |(Fiducials)
. +ch4
1293 1640 | 240 | 75! 17| 8] 100 75 17] 8 2 1 K
l 1318 1640 | 400 | 105 39| 34| 178 | 59 | 22} 19 1 2 M
1326 1640 | 290 | 65| 28} 22 115 57 24| 19 1 1 M
1452 1640 | 310 | 100} 18] 13] 131 76 14| 10 1 3 K-
1978 1650 | 280 75| 21| 18] 114 66 181 16 1 1 K
l 1937 1650 | 300 | 70| 28] 28| 126 56 22| 22 1 2 M
1871 1650 | 180 55| 14 7 76 72 18} 10 2 1 K
1704 1650 | 210 | 85| 19| 8| 112 76 171 17 2 1 K
' 1700 1650 | 180 751 18] 8| 101 74 18] 8 2 4 K
1674 1650 | 140 301 20 5 55 55 36 9 4 1 U
362 1660 | 510 | 125| 52| 46} 223 56 { 23| 21 1 2 M
l 503 1660 | 320 | 105} 26} 12| 143 73 18 9 2 1 K
618 1660 | 180 35 21 15 71 49 30| 21 2 2 M
649 1660 | 200 45| 34| 7 86 52 40 8 5 2 U
1029 1670 | 240 | 75] 22§ 12] 109 69 20| 11 2 - K
l 1005 1670 | 320 | 85| 28] 25| 138 | 62 20| 18 1 2 K
966 1670 | 240 | 75| 20| 13| 108 | 67 19 14 2 2 K
920 1670 | 240 551 21| 17 93 59 23| 18 1 1 M
l 862 1670 | 200 | 65| 22| 5] 92 | 11| 24} 5 4- .5 K
893 1670 | 250 651 29| 10] 104 63 28| o9 3 1 K
846 1670 | 300 75| 32| 16| 123 61 261 13 2 2 K
685 1670 | 170 40| 27 5 72 55 38| 7 5 1 U
I 1251 1680 | 350 90| 27| 22| 139 65 191 16 1 2 K
1260 1680 | 240 70| 21| 14} 105 67 20 13 2 3 K
1267 1680 | 370 | 120} 27] 22] 169 71 16| 13 1 2 K
I 1386 | 1680 | 190 | 55| 21| 6| s | 67| 26| 7| 4 1 K
1394 1680 | 260 60} 34 5 99 61 32 5 7 1 K
1404 1680 | 245 40} 29 8 77 52 381 10 4 1 U
l 1426 1680 | 210 50| 22 8 80 63 271 10 3 1 K
1448 1680 | 260 | 80| 15] 11| 106 76 14 10 1 1.5 K
1464 1680 | 250 | 70| 19] 15} 104 67 18] 14 1 5 K
1486 1680 | 250 | 70| 19] 12} 101 69 19 12 2 2 K
I 1975 1690 | 230 | 70| 20| 15] 105 67 19 14 1 1.5 K
1937 1690 | 260 70| 24 14| 108 65 22| 13 2 1 K
1837 1690 | 210 55] 10| 8 73 75 141 11 1 1 )
l 1765 1690 {220 | 60| 25| 5| 90 | 67| 28| 5| 5 2 K
1724 1690 | 300 | 100} 20| 10} 130 | 77 15 8 2 1 K
1716 1690 | 250 751 21| 11} 107 | 70 201 10 & 5 K
l 1697 1690 {250 | 70| 25! 13, 108 65 231 12 2 1 K
1693 1690 | 240 60] 26] 14| 100 60 261 14 2 1 K .
1680 1690 | 240 651 21| 12 98 | 66 221 12 2 1 X
2100 1710 | 190 50| 16 9 75 67 21| 12 2 1 K
I 2108 1700 | 230 65| 221 14| 101 64 221 14 2 1 K
2134 1700 | 330 90| 25| 23| 138 65 181 17 1 1 K
2136 1700 | 290 | 80} 26| 15( 121 66 221 12 2 1 X
;‘ 2138 1700 {190 | 75| 18] 16| 109 | 69 | 16| 15 1 1 K
}; 2178 1700 | 290 751 24| 17{ 116 65 201 15 1 1 K
2360 1700 | 250 95| 14 8|l 117 | 81 12 7 2 1.5 K
2369 1700 | 330 80| 26| 26| 132 60 20| 20 1 1.5 K
l 2376 1700 | 300 95§ 17 9| 121 79 14 7 2 1.5 K
2397 1700 | 230 70| 171 12 99 71 171 12 1 3 X
290 1710 | 260 60! 231 171 100 60 23| 17 1 2 K
319 1710 | 270 751 27| 15| 117 64 231 13 2 1 K
355 1710 | 260 701 251 19| 114 61 22| 17 1 2 K
I 388 1710 | 240 751 17| 13| 105 T 16| 13 1 3 K
.
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Fiducial| Line counts/sec Percentages Anomaly Classification
chi| ch2| ch3| ch4} ch2 ch2| ch3| ch4 |ch3/ width
+ch3 ch4 [(Fiducials)

e

— +ch4

545 1710 | 260 60| 341 10 104 58 33 9
548 1710 | 220 60| 26| 10 96 62 27 | 11
554 1710 | 280 95| 21 10] 126 75 17 8
563 1710 | 260 85| 16| 10| 111 7 14 9
1080 1720 | 260 701 27} 20| 117 60 23 1 117
1031 1720 | 260 80)] 26| 20 126 63 21 16
828 1720 | 270 90} 16} 10 116 78 13 9
306 1730 | 260 65| 22| 16| 103 63 21} 16
343 - | 1730 | 260 701 20} 16| 106 66 191 15
510 1730 | 240 701 16| 10 9 | 73 171 10

~

515 | 1730 240 | 70| 22| 10] 102 | 69 | 21| 10
540 1730 |180 | 60| 22| 9| o1 | 66 | 24} 10

584 | 1730 {240 | 65| 20| 12| 97 | 67| 21 | 12

1109|1738 |220 | 55| 25| 9| & | 62| 28] 10

1117 1734 |340 | 95| 34| 11| 140 | 68 | 24| 8 v
1100|1740 {200 | e5| 20| 12| 97 | 67 | 21| 12
1037 11740 |300 | e5| 26| 19| 130 | 65 | 20| 15

880 |1740 {250 | 80| 20| 12) 133 | 71| 19| 10

e72  |1780 |250 | 90| 17| 10| 117 | 77| 12| o 1 1

854 | 1740 |180 | 60| 22| 6| s | 68| 25| 7 U

830 1740 |250 | 90| 14| 8] 112 | &0 | 13| 7 |
826 | 1740 |250 | 90| 18] 12] 120 | 75 | 15 10 |
1214 17150 |3%0 | 90! 28| 16| 13¢ | 67 | 21| 12 I
1203 1750 | 200 | 90| 25| 18] 133 | 68 | 19| 13 ‘
1310|1750 [250 | 75| 19| 16| 170 | 68 | 17| 15

1372 | 1750 |220 | 60| 16| 10! 8 | 70| 18] 12

1500 |1750 |200 | 60| 28| 8| 96 | 63| 29| s U

1507 1750 {190 | 50| 19| 7] 76 | 66 | 25| 9
1561 1750 | 260 | 65| 26| 16| 107 | 61 | 24| 15
2088 1760 | 310 | 75| 29| 10] 114 | 66 | 25| 9
1904 1760 {240 | 70) 14| 13| 97 | 72| 15| 13
1825 1760 230 | 60| 28| 11| 99 | 61 | 28] 11
1809 1760 {290 | 95| 17| 12| 124 | 76 | 14| 10
1770 1760 {240 | 70] 22| 16] 108 | 65 | 20| 15
1730 1760 | 310 | 60| 30| 33| 123 | 49 | 24| 27
2206 1770 {300 | 85| 15| 14| 114 | 75 | 13| 12
2287 1770 | 240 | 60| 23| 15| 98 | 61 | 24| 15
2465 1770 | 260 | 90} 16| 9] 115 | 18 | 14] 8
2513 1770 1260 | 85| 21| 9| 115 | 74| 18| 8
2546 1770 | 240 | 70| 24| 19| 113 | 62 | 21| 17

815 1790 | 400 | 90| 51| 15 156 | 58 | 32| 10

ol
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N=Ne NN 2 N'=r = st N2 2 2 NNV~ DW= =22 RNt W=DV N o

W= TOMNNL=222 N2V NODVAEAN==PDNNNPLPONN=ODWVNVWNDNNONN= =N = =D WNWN
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Une fiducial ils apfroximately 350 m.

* Width lis meagured i:nhalf maxiimum plituhe of ChannPl 1.
el lcontributds to the sum,of copnts ch2 + cL3 + ch4.

*##* Percentage each ch
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APPENDIX 3

GROUED RADIOMETRIC SURVEY RWSULTS

During the survey, ground radiometric traverses were made
over four areas where airborne radiometric anomalies had been recorded.
The traverses were made with an Austral Exploration SG2b scintillometer,
and 12 samples of radioactive rock were collected for U and Th analysis,
Details of the traverses are presented in Table 8, and the results of the
analyses are shown in Table 9.

The traverses were made as an aid in determining suitable
criteria for discriminating against anomalies due to topography in the
airborne data. Traverses 1, 2, 3, and 4 were made across hills which
were about 50 to 100 m above the surrounding vlains. It was found that
the ratio of total count over the radioactive bodies to local background
was approximately 20 percent higher for the airborne than the ground

work.

Traverse 5 was made over flat plain countiry, where granite
outcréés from 1 to 50 m across are exposed through the surficial cover.
It was found that a 1lO-cm layer of =o0il was sufficient to drop count
rates by about 25 percent. In the gereral area underlain by the granite,
counts were about 3 times the local bwackecround. fTraverse & was largely
over exposed granite,

The main peaks of cround and airborne anomalies coincided,
verifying the accuracy of plotting of the 2irborne -data. DBecause ratios
of peak to adjacent background count rates for airborne work were found
to be only about 20 percent higher than for ground work it is considered

that topography had a siimificant but noi excessive influence on the

airborne survey data.



T4iBLE 8

Details of cround radiometric traverses

Station Source as
Locality Traverses Length spacing Rocks Count level interpreted from Samples collected
(m) (m) airborne data for analysis
21001'3, 139054'E CliT1 2750 40 Wonga Granite 10 x background* Mixed Cllal, C1l1A2, CllA3,
C1l1A4, C1l1AS5
Argylla Formation ,
20°03's, 139°56'E  P3T2 800 40 (Feldspar porphyry 2% x background ) ( Paal
" " P3T3 800 40 g " L 2 x background g K g P3A2
u " - P3T4 700 40 " " 3 x background -
20213'8, 140:20'E C10T5 1200 40 Naraku Granite 4 x background Mixed C10Al
21°02'S, 140 42'E C14T6 4000 40 Williams Granite T x background U Cl4al, Cl4A2, Cl44a3,
Cl4A5

¥Background was taken as a mean of low readings obtained away from the radioactive rocks

TABLE 9

Radioactive element analyses

Sample number Yook e Partg/million Percentage
Collectors Laboratory U1 Th2 K3
C11al 73/163 Granite 14 59 3¢54
Cl1a2 73/164 Gossan Yon east 87 21 .01
C11A3 73/165 Mudstone ) side of 5824 15 .12
C11A4 73/166 Chert g granite 17 nd .01
C11A5 73/167 Chert 41 nd .01
P3Al 73/173  Pink porphyry 6 33 4.27
P3A2 73/174 Black porphyry 6 24 5438
C10Al 73/168  Gneiss 19 163 3.53
C14A1 73/169  Granite 11 60 2.27
C14A3 73/171 Granite 37 17 .29

1. Delayed Neutron Analysis by Australian Atomic Energy Commission

2. X~-ray Fluorescence Analysis by BMR;

~3., Atomic Absorption Analysis by BiR

nd represents less than 3 ppm

9=



l APDENDIX 4 ~lg~
) DETAILS OF RADIOMSTRIC ANHOMALY:S. IN Prospector
_l, K23 X :
Fiducial| Line counts/sec Percentages Anomaly Classification
ch1} ch2| ch3| ch4| ch2 ch2f ch3| ch4 ch3/ width
I +ch3 ch4 |(Fiducials)
_ L+ch4
238 2120 | 220 551 29| 12 96 571 30 13 2 1 o1
. 379 2151 | 110 201 15 5 40 50} 38 12 3 1 U
356.5] 2151 | 150 401 16 5 61 66| 26 8 3 1 KU
308 2151 | 260 801 22| 10] 112 711 20 9 2 2 . K
501 2160 | 160 451 22 5 712 63] 30 7 4 1 KU
506 2160 | 180 45) 19 T 81 68| 24 8 2 1 K
906.,5]| 2180 | 150 80| 17 71 104 771 16 7 2 1 K
950 2180 | 130 30f 18 6 54 561 33 11 3 0.5 U
952 2180 | 280 90}f 23] 10] 123 731 19 8 2 1 K
1165 2190 | 130 401 15 4 59 68} 25 7 4 3 KU
1104 2190 | 220 60} 20 9 89 67 23 10 2 0.5 ¥
1079.5) 2190 | 230 651 23 9 97 671 24 9 2 0.5 K
1077 2190 | 190 60| 21 9 90 671 23 10 2 0.5 K
1255.5| 2200 | 230 60} 23} 10 93 64] 25 11 2 1 K
254 2250 ] 200 551 24| 12 91 601 26 13 2 1 K
874.5] 2270 90 251 14 2 41 611 34 > 7 1 KU
1068 2280 ] 180 60| 20 8 88 68f 23 9 2 1 K
1090,5] 2280 | 240 65| 29] 14] 108 60} 27 13 2 1 K
374,51 2371 | 130 351 13 5 53 661 241 10 2. 1 K
640 2391 | 220 60] 23 9 92 | 65} 25 10 2 1 K
1223,5] 2421 | 200 65f{ 21 9 95 68| 23 10 2 1 K
1741 2451 190 45) 23} 10 78 58{ 29 13 2 0.5 M
1926.,5] 2461 | 130 351 16 7 58 60f 28 12 2 1.5 K
302 2490 } 140 351 22 9 66 53] 33 14 2 1 M
766 2520 | 130 351 20 9 64 551 31 14 2 1 M
1469 2550 | 170 701 18 4 92 76} 20 4 4 1 K,U
1388 2550 | 200 501 19 9 78 64 24 12 2 0.5 X
644 2590 { 180 45| 20 9 74 611 27 12 2 1 K
1394 2630 | 210 60} 24| 10 24 64} 26 10 2 1 K
1377 2630 | 210 60 24} 10 94 641 26 10 2 1 4
1600 2640 | 180 45| 21 7 13 62f 29 9 3 0.5 K
694 2710 | 230 60l 23| 10 93 64| 25 1 2 | K
906 2720 | 140 251 20 8 53 471 38 15 2 1 M
1102 2730 | 220 60| 22 8. 90 671 24 9 2 1 K
1457 2750 | 330 90| 38| 19| 147 61} 26 13 2 1 X
1873 2770 | 190 55§ 16 6 77 T4 21 8 2 1 K
2153 2780 { 120 40| 15 6 61 66] 24 10 2 1 K
457.5] 2820 | 250 55 24| 27{ 106 521 23 25 1 1 ot
622 2830 | 240 701 20 8 98 T2 20 8 2 1.5 K
2008,5] 2900 | 210 65| 22| 10 97 671 23 10 2 1 K
1954 2900 | 130 501 16 3 69 3] 23 4 5 1 KU
460 2930 { 150 451 18 8 71 63| 26 11 2 1 K
580 2940 | 200 65| 24% 11 100 65| 24 11 2 1 K
“156.5] 2950 | 190 60 21 T 88 68| 24 8 3 0.5 KU
750,5] 2950 | 170 65 21 8 94 69 23 8 2 0.5 K
1182 2970 | 150 401 19 8 67 60| 28 12 2 1 K
1129 2970 80 251 12 4 41 61} 29 10 3 1 XU
2101 3020 | 170 501 17 5 72 701 23 T 3 1 YU
2202,5| 3020 | 130 45] 18 6 69 65! 26 9 3 1 U
2498,5] 3040 80 201 15 4 39 521 .38 10 4 1 U
2530,5( 3040 | 290 80] 31 14] 125 641 25 11 2 1 K
245 3050 | 230 701 25| 12} 107 66f 23 11 2 2 K
911.5| 3090 | 220 80| 18 81 106 76| 17 7 2 1 ¢
701.5| 3160 85 301 1" 4 45 67 24 2 2 1 K
I * width is miasuredl at Balf gaximm amplitude pf Channel 1|, Ong fiducial isﬁ
appfoximately 35¢ m.
x¥ perTentage each Thann1l cortribytes to fthe sTm of fcountyg ch2 H{ ch3 + ch4,
- : ]
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EXPLANATORY NOTE

This map was compiled from an airborne magnetic
survey made by the Bureau of Mineral Resources in [1973.
The magnetic profiles were recorded at a nominal
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east-west lines spaced approx. /[-5km apart.
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flight - line map No.F54/B/-9/
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The detector volume was 3550 cm?® and the
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. The time constant was 3s.
The profiles have been corrected for background
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The information contained jn this map has been obtained
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NOTE exploration and development of mineral resources.
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respect 1o the flight-lines. The actual location campfn?y prospectus or statement without the permission Record No. 1975/74 F54/BI-89
of an aaomaly /2 at ¢ point 23 fiducialslio in writing of the Director, Bureau of Mineral Resources,

approximately 750m) less than that indicated on this map. Geology and Geophysics.
This map must be used in conjunction with the
flight-line map No. F54/8B/-9/
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