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SUMMARY

A low-level radiometric survey using a Cessna aircraft,
was made by the Bureau of Mineral Resources in the Mount Isa area,
Queensland, from May to August 1962.

»
' The survey covered 2600 square miles of mainly Lower
Proterozoic rock formations.

Six anomalies are recommended for further investigation on
the ground.



1. IETRODUCTION

The survey described in this Record was made by the
Bureau of Mineral Resources between May and August 1962,

The purpose of the survey was to investigate the Lower
Protsrozoic rocks, in particular the Eastern Creek Volecanics, from
the air for likely deposits of uranium minerals. Similar surveys in
the district have been made in 1958 (Gardener, 1961), 1959 (Mulder,
1961a), 1960 (Mulder, 1961b), and 1961 (Gardener, 1962). The present
survey completes this investigation.

A Cessne 180-B aircraft equipped with a scintillograph and a
radio~altimeter was used. Operations were based on Gregory Downs
Homestead where the airstrip was conveniently situated near the area.

Burcau officers who took part were J.M. Mulder (party leader)s
P. Zerial (drafting officer), and C.I. Parkinson (field assistant).
The aircraft was flown by PFirst Officer N.J. Barton of Trans-Australia
Airlines. P.E. Goodeve, senior geophysicist, relieved J.M. Mulder
during the last two weeks of the survey.

Following the established policy of the previous surveys,
the results of this investigation were relcased to the public through
the Mining Warden's Office at Mount Isa.

The map showing the results, which appears as Flate 1 of this
Record; is also being issued scparately.

2. GEOCLOGY

‘ The foilowing notes on the\géoibgy have been mainly based on
the works of Carter, Broocks, and Walker (1961), Opik, Carter, and
Noakes (1961), Brooks (1960), and Carter and Brooks (1960).

The surveyed area comprised the northern section of the Mount
Isa highlends. BSurface clevations ranged from 1500 ft above sea level
in the southern part to practically sea level in the north. The rock
types ranged from Precambrian to Cainozoicjyalthough the most common rocks
werce those of Lower Proteroczoic age.

Two granites crop out in the survey area. They are the
Weberra Granite (in the Camooweal 1:250,000 area) and the Ewen Granite
(in the Dobbyn 1:250,000 aresa). Carter and Brooks (1960, p.37) describe
the Weberra Granite as a red, medium-grained granite, the north-western
body of which is muscovite-rich. They describe tho Ewen Granite (p.45) as
massive and medium to coarse-grained, consisting of red feldspar,
quartz, and chlorite (after biotite).

Brooks (1960, p.9) states that uranium minerals have been found
associated with derivatives of Precambrian granite intrusions. These are
the refractory minerals devidite; branneritec, and absite, and none is
of economic importance.

The Lower Proterozoic rocks have been divided into thrce
divisions3 viz. the lower; the middle, and the upper division (Brooks,

1960, p.8



The .Leichhardt: Metamorphics are a development of .acid lavas
at the base of tho lower-divigion. They arc conformably overlain by
the Mount Guide Quartzites (Opik et al., 1961 p.8). The latter
formations crop - out in ‘the Mount Isa aresz as very rough hills with
streng relief. They are strongly folded along a north-south fold axis
and are faulted and jointed. The transition to the Eastern Creeck
Volceznics, which conformably overlie ‘thes. quartzites is remarkably
abrupt.- Meta-basalt. flows and meta-sediments are thinly interbedded
and are generally fine-grained. The Eastern Creek Volcanics are strongly
folded and faulted and crop out as very rough hills with strong relief.
Important deposits of uranium minerals occur in this formation.

The formations of the lower division cf the Lower Proterozoic
are overlain by a sequence of calcareous and arenaceocus sediments with
minor basic volcanics. The principal formations in the surveyed area are
the Myally Beds and the Judenan Beds. These formations are strongly
folded on a meridional axis and extensively faulted. The Myally EBeds
crop out as very rough hills with stronig relief: the Judenan Beds crop
out as gentle hills with a more moderate relief, Uraniim mineralisation
in both formation is very poor.

The uppetr division of the Lowefr Proterczoic consists of shale
and dolomite with some siltstone; sandstone, =nd greywacke. The
sedimentation took place meinly along the nerth-western and western
margins of the depositional area. Only minor volecanics cccur in the
succession.

The Ploughed Mountein Beds which cverlie the Myally Beds with
local Unconformity are penecontemporancous with the Surprise Creeck Beds
and Jjointly with the Paradise Creek Formation and the Gunpowder Creek
Formation (Carter et al., 1961, p.102). The last three fcrmations are

strongly folded and faulted and they crop out as hills with moderate

to streng relief. The Surprise Creek Beds,which generally overlie the
Myally Beds conformably,; are in turn unconformzbly overlain by flat-lying
freshwater Mesozoic ssdiments. Such sediments occur- in the central
western secticn of the survey area. They consigt of conglonerate,

pebble beds, coarsec and feldspathic sandstcne, arkose, siltstone, and
shale. The sediments are almcst invariably poorly sorted and in places
extensively cross-bedded (Carter ct al., 1961, p. 126).

The Mount Isa Shale is cunfined to a narrcw meridional belt
abcut the longitudée of the town of Mount Isa. Its greatest width is
about eight miles and it is generally only three miles wide. It extends
from 20 miles =south of Mount Isa to 35 miles north of the town. The
Mount Isa Shale consists of thin-bedded clay shale, dolomitic shale,
silicecus shale, carbonaceous shale and 311t°tunc, clgyutonc, siltstone,
sandstene, quartzite, and conglomerate. Some 'greenstone' near Mount Isa

may alsc belong to this formation (Carter et et al., 1961, p. 108~ 109).

The Pilpah Sandstone of the Upper Proterozoic uncenformably
overlies the Judenan Beds, the Gunpowder Creek Formaticn, and the
Paradise Creck Formation. The sandstene is gently to moderately folded
and crops out as gentle hills with fdir relief (Cartor et al., 1961, p.122)



3., EQUIPMENT

An Austronic Engincering Laboratories scintillograph, type
AS-1 was used on the survey; it conssited of a detector head and
ratemeter.

The detecting element cof the scintillograph was a thallium-
activated socdium icdide crystal 4% in. in diametor and 2 in. thick,
The crystal was optically coupled to a Dumont phofomultiplier tube,
type 6364. The output of the photomultiplier was fed to a ratemeter
which produced an output current propcrticnal to the count rate. This
output current wos registered on an RD-474 dual-channel recording
milliammetsr to provide = continucus trace of the gamma-ray intensity
at the detecting crystal.

An AN/APN—1 radio-altinmeter was used tc indicate the height of
the aircraft above the grocund. The output of this instrument was fed to
the sccond chamnel of the recerding milliammeter. 4 sct of limit lights
was incorporated in this altimeter to previde the pilct with an
indication that he was within predetermined hoight limits, viz.

180 to 210 ft above grcund level.

The survey party comped at Gregory Downs and used the
station airstrip. Except for June, when on a number of occasions
high winds prcvented survey flighits being made,flying conditions were
generally very good.

The survey was commenced con 15th Moy and completed by
13th Lugust 1%62.

Tho ‘aircraft was flown at a nominal height of 200 ft above
ground level. i The lane width scanned at this height by the scintillo-
graph was about 500ft. The lane width and the response of the equipment
to sources on the ground varicd with the height of the detzctor above
the terrain. Therefore, for line-to-line correlation of the results it
was important that the aircraft height was maintained rcasonably
accurately. However, variations did occur, particularly in rugged
cocuntry. The direction of the flight-lines was chosen to suit the
geology, the topography,and the time of the flight.

For reasons of geological interost, the preferred flight-line
directicn was at right engles to fault lines and strikes of formations.
However; in places the icpography madc cross-strike flying impessible and
necessitated the adoption of a method of centour flying alcng the cut-
CTops. Early mernings and late afternoons wzre often the only time
suitable for the low-level flying and where north-striking features
were being surveyed it was scmetimes necessary to depart frem creoss-
strike flying to aveid intorference ts the pilot's vision from the sun.



The line separation was determined by the geological \
formation being sampled. It ranged from five lines per mile over
the Bastern Creck Volcanics, and four lines per mile over other
Lower Proterozoic rocks, to two or thres lines per mile over the
Mesozoic and Cainozoic sediments. The speed of the aircraft was kept
as clesely as possible tc 120 m.p.h.

K-17 aerial photographs =t a scale of 1:50,000 were uscd
for navigation. Flight-lines and check-points were plotted on these
photographs by the cbserver during the flight. LAnomalies considered
to warrant a further check were re-flown at a separation of six
lines per mile.

The performance of the scintillograph equipment was
checked before and after sach survey flight by placing a stazndard
radiocactive scurce at a predstermined distance from the detector head.
The height at which these tests were done was 2000 ft abeve ground level
where the radiation from the Barth is effectively zero. The increase in
the ccunt rate was then attributed to the standard scurce cnly.

The radic-altimeter was checked periedically by flying at
an altitude of 200 ft above the airstrip and observing the amber limit
light and the pen position on the chart of the recorder together with
the indication on the barometric altimeter.

At the conelusicn of the survey 7300 line-miles had been
flown over an area of 2600 square miles.

5e METHOD OF INTERPRETATION

The recordswere first analysed to determine the background
intensity of the gamma radiation for each particular rock type or
formation. When these intensities became known during the course of
the survey, regional variations in the background count rate could be
correlated in some casocs with the local geology. The variations
were broad in character and easily cutlined.

The next inspection was concerned with those variations in
the count rate that could not be associated with the broad geological
features. Count rates or a2nomalies most interesting in the search for
uranium are those arising from localised and linear scurces, Aromalies
of this type can be recognised by their definita shape.

Impcrtant ancmalies are those whose amplitude or meximum
count rate are at least 1% times the background count rate and whose
half-rise width did nct exceed 9 secc when flown across the strike
(i.e. 2 flying time of 9 sec between points half way up and half way dowm
the anomaly curves; in this survey this would correspond tc about
1600 £t of distance travelled).

The amplitude cf an anomaly depends on the concentration of
radicactive minerals on (or very near) the surface, the distance botween
source and detectecry; the speed of the detector over the scurce (which
equals the groundspeed of the aircraft), and the time constant of the
scintillograph equipment.
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Variations in the source to detector distance have a definite
effect on the results. Anomaly amplitudes for point sources are
decreased by 324 percent and 52 gpercent respectively for heights of
50 ft and 100 ft above the survey altitude of 200 ft (Carter, 1960).

A close attention had therefore to be paid tc the records of the
radio-altimeter when anomelies were examined on the chart. Variations
in altitude have a much smaller effect on the width of anomaly than

on its amplitude.

An average groundspeed of 120 m.p.h. and a time constant of
0.5 sec for the egquipment were chosen as the most suitable;, considering
the altitude of the aircraft above ground level.

All anomalies which satisfied the amplitude/width criteria
were further examined. This was done by inspection of the relevant
portiocn of the radio-altimeter record and the aerial photographs. If
it could be established that they had been caused by changes in
altitude or by topographical features, the anomalies were discarded.

Anomalies due to outcrops of granite or other rocks known to
be radioactive were also discarded. These anomalies could usually be
identified because they occurrcd in large numbers and exhibited a
characteristic amplitude and shape.

The remaining anomalies were plotted on K-17 photos and
geological maps, and the area around such anomalies werzs re-flown
with closer line-spacing. These re~flown records were analysed in
a similar menrer to the original records, but an exception was made for
lines which were flown along the strikes of possible source beds.
The limit to the width of such anomalics was raised to 13 sec in order
not to overlook lincar type sources. These and other anomalies left
unexplained were plotted for investigation on the ground.

6. SURVEY RESULTS

Listed below are the anomalics that were considered to
warrant further investigation on the ground.

The numbors correspond to those shown on the accompanying
plates. Plate 1 shows the positions of the anomalies in the survey
area together with X-17 photo reproductions of their immediate
surroundingss Plate 2 shows reproductions of the anomaly profiles and
the relevant portions of the radio-altimeter recordss

No. 1 Anomaly occurs in the Myally Bods close to where thesc beds
are overlain by the Ploughed Hountain Beds. The radio-altimeter
profile recorded on reflying is fairly flat and shows that the
aircraft height over the anomaly was about 240 ft.

No. 2 Anomaly occurs in the Ploughed Mountain Beds, north-cast of
the Weberra Granite. Its position i1s near one of thec tributaries
of Fiery Creek. The anomaly along flight-line 764 is inténse and
sharp. Some granite might occur in the Ploughed Mountain Beds,
although there is no evidcnce that this anomaly is due to such
igneous intrusives. The record of the radio-altimetcr shews that
the anomaly rccorded on flight-linc 764 was flown at a correct
height, but that the re-flies were done at a greater height. The
shape of the radiometric proiilc sugzests a source restricted in
arcal extent.




No. 3 Anomaly occurs on a low ridge along a fault or dyke

in the Myally Beds. West of the fault or dyke these beds are
overlain by the Surprise Creek Beds. The profiles along

flight-line 408 as well as along the re-flown lines suggest a

source of small arcal extent. Thce radio-zltimeter record shows that
no topographical features could have coniributed to the increase

in count rate.

No. 4 Anomaly. This is a group of anomalies that occurs in out-
cropping Myazlly Beds. The original anomaly recorded along flight-
line 902 was sharp and registered over 500 counts per sec. It
beocame evident from.the:re-fly that the original anomaly was one of
a group of anomalies with high intensities. Only some of the
profiles are shown on Plate 2. The radio-altimeter traces show
that the country is hilly and that at some points the aircraft
height was less than 200 ft. However, the changes in source-to-
detector distances were small and they could not have been the
cause for these anomalies.

No. 5 Anomaly occurs in Myally Beds. The couniry is rugged, as
can be seen from the radio-altimeter chart. However, the anomaly
could not be attributed to a topographical feature., The intensity
of the original ancmaly recorded on flight-line 795 was over 500
counts per second and for the re-fly the full-scale count rate

was reset to 1000 counts per second. Although the re-flies were
made at a higher flight level, the recorded peak count-rates

were at least 1000 counts per sec. The anomaly prcfiles indicate
that they are associated with a source of restricted arcal extont.

No. 6 Ancmaly occurs in Myally Beds near where they arc ovérlain
by the Surprise Creeck Beds. The anomaly was recorded when flight-
line 66 was flown across a valley. The re-fly in an identical
direction showed a reasonably sharp ancmaly of moderste intensity.
Profiles along flighit-lines parallel to the valley worc wide and
suggested a socurce of linear extent. The record of the radio-
altimeter showed that none of these anomalies could have been
caused by topographical features.

7. CONCLUSIONS

The results of the survey show that there are six anomalies
that warrynt investigation. Five of these anomalies occur in the
Myally Beds, a sedimentary formation belonging to the middle division
of the Lower Proterozcic. No uranium cccurrences have so far been
found in these beds.

The remaining anomaly occurs in the Floughed Mountain Beds,
also a sedimentary formation but belonging to the upper division of the
Lower Proterczoic. No uranium occurrences are known to exist in this
formation.

As there is no definite proof that any of the anomalics are
associated with radioactive ore deposits, a ground investigation would
need to be made to evaluate the results.
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