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TO_THE DEPUTY DIRECTOR

GROUND SCINTILLOMETER SURVEY - RADIUM HILL.

Herewith a report entitled "Ground Scintillation Survey of
Portion of Section 334, Radium Hill, for the Location of Uranium
Mineralization", by I.A. Mumme. -

This report deals with part only §f the area which it is
intended to cover at Radium Hill, so should be considered as
progress report. : ‘

Three anomalies have been located, and testing of these

'is in progress. The results will be considered in the final
report,

SENIOR GEOPHYSICIST.

187/6/57
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Department of Mines
South Australia

GROUND SCINTILLATION SURVEY OF PORTICON OF SECTION 33k,

RADIUM HILL, FOR THE LOCATION OF URANIUM MINERALIZATION

SUMMARY

A ground scintillation survey was carried out by the writer
over an area of approximately one sguare mile immediately north-
east of the known Radium Hill lodes, in an attempt to locate
extensions to the known lode systems.

Three areas of uranium mineralization, called the Railway,
Intermediate, and Creek Bed Prospects, were located by the writer,
who carried out preliminary investigations of these areas by pit
sinking, costeaning and mapping.

INTRODUCTION:

A scintillation survey of approximately one square mile of
country was carried out by the writer in an area adjacent to the
knoﬁn Radium Hill lodes, in an attempt to locete extensions to the
known lode system,

Three anomalous radioactive areas were located by the writer

Preliminary investgations carried out in these areas by pit
sinking and costeaning located davidite mineralization at each
prospect, | _

| These areas have been called the "Railway Prospect", (8300N,
200 E), "Intermediate Prospect", (11300 N, 600 W), and "Creek Bed
Prospect", (11,100 N, 800 W), as shown in plan L 57-8

The railway Prospect appears to be the most significant area
of mineralization, and warrants exploration by pit sinking or
diamond drilling. '

Initially, a La Roe Scintillometer (type FV - 6S) was used,
and subsequently a Scintillometer (type FV - 58).

Apart from minor breakdowns, these instruments behaved
satisfactory in the field, and because of their short time constant
(one second) the radioactove areas wefe easily delineated,

A Survey plan of the area was.cbmpiled from aerial photo-

graphs and from field observations to form a framework for the



.scintillation\survey. |

Traverses were run at intervals of 50 feet in a landrover
at low speed with the instrument held outside the vehicle at about
two feet from the ground.

Readings were taken everv 50 feet along traverses, and
noted' and a continuous check was kept on. the 1nstrument during
the traver51ng so that no small significant anomaly would be
mlssed. I

Closer intervals were adopted when a significant anomaly
was located anddthe area around it pegged and gridded on foot, and .
and isorad plan and & geological map prepared to determine the
attltude of the surface expresgsion of the lode.

When warranted, bulldozing was carried out and sambling or
the exposed lodes completed. | |

Using this'technique,‘the area was effeetively explored for
shallow-seated uraniferous lodes to determine whether or not the

deposits deserve further prospecting at depth by diamond drilling.

PREVIOUS GEOPHYSICAL WORK

Aerialrradiation surveys, ground scintillation, and
prospecting work ﬁas been previoﬁsly carried dut in the area which
was remapped radiometrically by the writer,

Scintillation gridding was carried out by D. Pegum with an
aerial scintillometer installed on a boom in front of a jeep;
however,’due_to faulty equipment, the results were considered
unreliable.

Aerial sointillometer surveys were carried out by J. Harris, (with
pilot J. O'Hegen), in the area at low altifude, and the results
presented in report."Airborne Radiometric Survey of Portion of Olar:
Province" (Geophysieal Report No. 2/56).. A number of radioactive
"highs" were-located, some of whié¢h Were already known from
previous ground surveys. -

Ground magnetometer surveys were conducted in the area by
C. Kerr Grant and M. Bartlett with a Watt's verticel force magne to-
meter, and the results presented in Bulletin No. 30, "Uranium
Deposits of South Australia."

Aerial scintillometer and aerial magnetometer work was



carried out in the Radium Hill area by the Bureau of Mineral
_Resdurces in a DC'3, and the total magnetic force contours and
-scintillémeter anomalies were presented on plan No. (¢ 143-7)
Ballara area. |

As this aerial survey was carried out on a regional basis
(at a . height of 500 feet, with traverse lines half a mile apart),
thé‘scintillometer results are not accurate enough, and the small
radiometric anomalies due to the shallow-seated weathered lodes

are not recorded by thé aerial scintillometer.

GEQLOGICAL MAPPING

Regional mapping has been carried out in. the area by R,C.
Sprigg and the results incorporatéd in the regional plan entitled
"Ballara Geological Map" (one mile per inch).. R.C. Sprigg also
conducted detailed mapping in the mine area.>

Geological mapping was carried out by the writer in the
immediate vicinity of the uranium prospects discovered as an aid

to the interpretation of the scintillometer anomalies.

METHODS USED

Appriximately half the area was mapped with a FV-6S
scintillometer, and the rest with a modified type of La Roe (FV-58)
set on identical sensitivity, and bagkground count. -

Scintillation sﬁfvey was carried ouf by the writer and a
driver at low speed. The left-hand door of the landrover was
removed durihg the sﬁrvey,"and the instrument held outside the

»vehicle at approximately two feet from the ground.

Using such & technigue, a wide core of gamma rays was
received at the scintillation counter.' The instrument was kept on
a short time constant (= one secomd, so that the instrument rapidly
responded~to changes in the intensity of gamma radiation.

A surface'topgraphical plan wés prepared from ground survey-

ing and the aid of aerial photographs of the area.

INTERPRETATION OF RESULTS

The scintillometer results were corrected for drift and an

isorad plan was constructed showing variations in the radioactivity
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throughout the area,

Three levels were adopted for radiation contouring. Counts
in exéess of 30 per second are shown by subsequent prospecting to
be signifibant.

Generally the attitude of the isorad lines of lower intensity

do not show much relation to the surface geology due to the masking

effects of the soil mantle which generally covers this area. How-
ever, a generally higher gamma radiation level occurs over the
rounded hills due'to the thinner véneer of soil masking the rédia-
tions from the bedrock. |

The significant aﬁomalies are narrow, apparently conforming
to the configuration of the uraniferous lode material concealed
under the alluvium,

Davidite crystals, being resistant to weathering, tend to
remain in thé sbil immediately overlying the lode. During erosion
of uranium lodes, the radium disintegratiasn products tend to
accumulate in the soil, whereas the soluble uranium minerals are
dispersed. Tropical conditions and acid environments are favourable
for this, but it élso occurs to 'a smaller extent in dry climates.
Radiuﬁ C salts are hard gamma emitters, and are readily detected in
the soil. The absence of wide areas of radioactive zones containing
radium salts JEmound the significant anomalies suggest that in
previous geological time no large ore bodies of uranium existed
above the erosion 1eve1, and this suggests alsO'thét‘only small
bodies may exist at depth in the area.

The uranium mineralization in the lode shear is erratic, so

‘that "pattern drilling" may be necessary to test for extensions of

theblode shears beyond their surface expressions.

The most significant radioactivity occures at the Rai lway
Prospect (see plan 57-147 for relation of surface activity to lode
structure. )

Two to four narrow and ciosely spaced lodes occur over a
distance of 200 feet at the Creek Bed Prospect. Owing to the
transported soil inthe creek, only a small area of anomalous radio-
activity wasilocated in the bank, but subsequent bulldozing showed

that the mineralization continued beneath the creek.

Incivpient mineralization occurs at the Intermediate Prospect



but does not appear significant.,

CONCLUSIONS

Several small lodes were discovered by the writer, namely,
the_Railway, Intermediate, and Creek Bea Prospects.

A progremme of bulldozing carried out to determine the
significan¢e of the surface radioactive anomalies due to the
disseminations of davidite in the soil,.showed that the most
significant radio-activity was associated with the "Railway
Prospect."

Bulldozing has shoﬁn that the concentration of uranium
minerals in the Railway Prospect lode is erratic as in the main 1ode
systems, but they may improve at depth., This can be rapidly
proved by diamond drilling(h

Co-ordination of previous geophysical work carried §ut at

'Radium Hill mayv aid in the location of concealed uranium lodes.

I.A. MUMME
GEOPHYSICIST

30/5/57
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