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SUMMARY

The No. 1 Conglomerate of the Crater Formation was tested by
two rotary percussion drill holes, both of which obtained core from the
conglomerate, One hole was continued and core recovered to the base of
the Crater Formation.

Fresh drill core and heavy mineral concentrates of weathered
surface material from the Crater Pormation were examined by R.N. England,
optically with the aid of autoradiographs and by electron proble. Heavy
mineral concentrates of both fresh drill core and weathered material were
examined microscopically, by x-ray diffraction, electron probe, and gamma-
ray spectrometry. After acid leaching their radioactivity was rechecked
by gamma-ray spectrometer. The only source of significant radioactivity
is an opaque or slightly translucent brown acid-soluble amorphous or
metamict phosphate containing about 20-30% Th but no detectable U. It
also contains an apprecisable amount of Ca and some Fe, Si Al, Ti and Ce.

PREVIOUS WORK

.Radioactive anomalies were digcovered--in-the- Crater-Formation
soon after the finding of wranium mineralization at Whites in 1949.
Surface work showed that the anomalous radiocactivity was strongest and
most persistent in what was called the No., 1 Conglomerate. Outcrop
samples and drill cores samples tested showed that most, if not all, of the
radioactivity was due to thorium, However, the drill core samples
available were somewhat leached. Rhodes (1960) reported the presence of
some uranium in addition to thorium,

Because of its similarities to the Blind River Uranium Province
it was decided that further testing of the Crater Formation should be
carried out. Accordingly, in 1969, D.J. French examined the Crater
Formation throughout the Rum Jungle District and selected the Shirley Area
which he mapped in detail (French, 1970). = He recommended two diamond
drill holes to test the No, 1 Conglomerate and the underlying "Crater
Grits".

1970 DRILLING

_ Rotary-percussion drills were available in 1970 and hence
French's inclined diamond drill sites were modified to vertical holes
which would test the No. 1 Conglomerate at about 400 foot depth.

. ro "

Hole No. TO/R53 was drilled by a truck mounted Fox rig working
one shift, It was drilled by hammer and rotary to 360 feet and cutting
samples collected every ten feet. At this depth the hole was cemented
to seal off water and control circulation logses., On redrilling the bit
was deflected slightly. Coring commenced at 328 feet and was continuous
to total depth of 358 feet, No. 1 Conglomerate zone was cored from 328
feet to 344 feet.

A Mayhew drill working two shifts drilled hole 70/R54. No
drilling problems were encountered. Cutting samples were collected over
ten foot lengths and short cores cut every hundred feet till continuous
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coring commenced at 320 feet and continued to total depth of 790 feet.
The No. 1 Conglomerate zone was cored from 335 feet to 375 feet and then
the "Crater Grits" to 765 feet when the Celia Dolomite was ygfrtered.

Both holes were logged by Widco Portalogger giving single
point resistance, self-potential and gamma logs.

Hole 70/RS4 was completed by placing 14" water pipe to total
depth as requested by ANU.

RESULTS

The lithological logs of the two holes show the same sequence
down to the No., 1 Conglomerate zone with but minor differences in thickness
e.g. the siltstone immediately above the zone has a true thickness of
about 71 feet in 70/RS53 and of 79 feet in 70/R54.

The No., 1 Conglomerate zone is better developed in the section
intersected by 70/R54 where thin beds of conglomerate occur below the
main conglomerate bed, which is the base of the zone in 70/R53.

. _Core -0f-70/R54-shows--that-the "Crater Grits"-consist-of
alternating fine to medium grained felspathic sandstone, arkosic grit and
fine conglomerate with minor pebble conglomerate beds.

The gamma log of 70/R54 shows good correlation between
radioactive highs and conglomerate. No. 1 Conglomerate zone extends
from 335 feet to 375 feet and the maximum radioactivity is in the main
conglomerate bed from 357 to 366 feet. Anomalous radiocactivity is also
associated with conglomerate zones at 410 to 455 feet and 725 to 765
feet - the base of the Crater Pormation. Radioactivity is very low and
uniform in the siltstone above the No. 1 Conglomerate zone and is also
low but not so uniform in the upper Celia Dolomite penetrated.

The gamma log of hole 70/R53 is very similar. Very low and
uniform radiocactivity from the siltstone confirms the identity of the
No. 1 .Conglomerate zone immediately below., Again the maximum radiation
is from the main conglomerate bed of the zone from 336 to 344 feet.

Hole 70/R53 was drilled only a few feet deeper than the No. 1
Conglomerate zone.

The approximate uranium: thorium rations of samples from each
of the radiocactive conglomerate zones were determined from gamma spect-
rometer counts at appropriate energy levels. The ratios which are shown
in Table 1 indicate the gamme radiation is essentially due to thorium,. -
The maximum thorium content indicated is 0.12% ThO2
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TABIE 1
U;05 & ThO, and % ThO

Sample U0, % Tho,
T70/R53 336! 0.01 0.06
338! 0.01 0.04

70/R54 359! 0.01 0.12
366" 0.01 0,05

427! 0.01 - 0,07

T48i: 0.15 0.04

764" 0,01 0.06

e e e

Gamma spectrogram obtgined by 256 channel spectrometer.
0.07% ThO, standard used.

SOURCE OF RADIOCACTIVITY IN THE CRATER FORMATION

by
R.N. England

FRESH CORE MATERIAL

(a) Petrography and Electron Probe Examination

Four Polished thin sections of fresh drill core material were
examined., The most radioactive part of the core is a pebble conglomerate
containing about 50% of large subangular to rounded fragments (up to
2 cm across) of vein quartz in various stages of recrystallization. The
matrix is a fairly fine-grained aggregate of deep green moderately
birefringent chlorite with gome fine-grained quartz and carbonate.
Euhedral and fragmentary grains of zircon are common. Small grains of -
opaque minerals make up about 1% of the rock. Autoradiographs show
that opaque graing are the gole source of significant radioactivity and
over half the opaques blacked x-ray film. Electron probe examination
revealed the presence of the following elements in the radiocactive
mineral:

P, Th, Fe, Ca, Si, Al, Ti, Ce (in approximate order of
abundance). It is not clear whether it is of clastic or concretionary
origin,.



(b) X-Ray Diffraction

Four unsuccessful attempts were made to obtain an x-ray
diffraction pattern from the radioactive material. Only the lines of
rutile, hematite ilmenite and zircon were present in power photographs
of a heavy mineral concentrate for the core material, It is concluded
that the radioactive phosphate is either metamict or too fine-grained
to give an x-ray pattern.

(¢) Gamma-ray Spectrographic Examination

After measuring the total intensity of gamma radiation from a
heavy mineral concentrate, the material was boiled for 2 hours in 5M
hydrochloric acid. The intensity was measured and the following results

were obtained.

Total Gamma-Ray Intensity less Background. g

Unleached Concentrate Leached Concentrate Solution
' (evaporated to dryness)

28.0¢/s— - Odbcfe.___ . . 17.2 ¢c/s

The §amma-ray spectrum obtained from the acid soluble fraction
is that of Th232 and its daughter-products. No U peaks were detected.
The solution obtained was tested for phosphate with ammonium molybdate

and gave strong positive results.

HEAVY MINERAL CONCENTRATES OF WEATHERED SURFACE MATERTAL

(a) Petrography and Electron Probe Examination.

The concentrates consist mainly of angular opaque or dark brown
grains (mostly iron oxides with some zircon grains which may be euhedral,
fragmentary or rounded. Quartz may be present in composite grains with

iron oxide.

Autoradiographs indicate that sources of radiation are rare in
most samples but moderately common in others (especially 69070115 and
69070135). They are generally opaque but may be translucent reddish
brown with high refractive index and patchy, moderately high birefringence.
Qualitative electron microprobe analysis showed the mineral to be similar
in composition to the fresh material described above, 69070110 and
69070115 contained a few grains of galena, sphalerite and chalcopyrite.
Some Th was detected in veins within two zircon grains in 69070135, As
the grain is traversed the production of Th radiation is accompanied by
a sharp drop in the intensity of Zr and Si radiation without increase in
radiation from any other element. For this reason the Th-bearing phase
is thought to be thorianite. In any case, the quantity of Th occurring
in this manner is insignificant compared with that in the phosphate

mineral.
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(b) X-ray Diffraction

After separation of most of the magnetic material, powder
photographs were made of the heavy fraction of three samples and lines

of the following phases were noted.

69070110 69070115 69070135

Quartz Quartz Quartz

Zircon Zircon Zircon

Hematite Hematite Magnetite
Magnetite Rutile
Rutile

No lines attributable to the Th-bearing phosphate were found.

(¢) Gamma-ray Spectrographic Examination

Total gamma-ray intensity was measured in 20g each of 4 samples

The follow1ng results were obtained:-

Sample Total gamma-ray intensity less background Percentage of

Initial concentrate Leached material sample dissolved
69070101 16.7 c/s 7.7 ¢/s 13
69070129 15.0 ¢/s 4.2 ¢/s 15
69070135 14.4 c¢/s 3,0 ¢/s 24
69070136 18.3 ¢/s 5.7 ¢/s ’ 25

The gamma-ray spectrographic and acid leaching Tests were
carried out by A.D. Haldane.

The source of radiocactivity in the Crater Formation is an opaque
or, more rarely, translucent brown acid-soluble amorphous or metamict
phogphate of Th, Ca and Fe containing small amounts of Si, Al, Ti and Ce.
It could be related to the mineral cheralite or to the synthetic phase
Ca, Th (P04)2 but its structure is unknown. The mineral occurs in small
opaque grains in the matrix of the conglomerate but it is not clear
whether it is of clastic or concretionary origin.

CONCLUSIONS
The drilling of the Crater Formation has confirmed the sequence

established by French (1970). It has shown that higher radioactivity is
associated with zones of conglomerate which occur within a stratigraphic

4
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interval of over 300 feet extending from the No. 1 Conglomerate zone
through the "Crater Grits" to the base of the formation. The main
conglomerate bed in the No, 1 Conglomerate zone is the thickest and
most radioactive unit. This bed has a true thickness of about 4 feet

in hole 70/R53 and 7 feet in hole 70/R54.

Tests carried out on unleached speciments of core confirm
results of previous investigations: the anomalous radioactivity of
conglomerates in the Crater Formation is essentially due to thorium and
that this mineralization is well below possible ore grade.
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