TESTING EQUIPMENT OVER KNOWN PH

14th December, 1967

ORROROO AND BURRA

by

- CONTENTS
ABSTRACT
INTRODUCTION
GEOLOGY
PKEVIQBE WORK
CONCLUSIONS AND RECOMMENDATIONS
REFERENCES

PLANS

67-791 Tarcowie~Orroroo Area,
Secintillometer Traverses and
Positions of Events,

E7-792 Tarcowie-Orroroo Area,
Positions and Intensities of

) Radioactivity.

'8 6226 Yongala Avea.

Secintillometer Traverses and
Positions of Evangs,

8 6227 Yongala Area, ’ ;
‘Positions and Intensities of
Raﬁioaeti‘viisy.

67-789 Gladetone Area,
Seintillometer Troverses
Positions of Bvents,

67~790 Gladstone Area,

Positions and In%&ns&t&.w of
Radioactivity.

PIRSA

65/00116

'y
L
e

WNRW WL » e

s

Secale

i#

i»

i#

in

i9

reps,

reps,

reps, -1

reps,

reps,

reps,

Rept, Bk,
¢.8. 3854

LTI i

1 mile

i mile

-mile

i mile

1 mile

1 mile

No.65/11¢



DEPARTMENT OF MINES

Rept, Bk, No, 635/11¢
. ; G.S. 3854
_— ' D.M, 796/67

ABSTRACT

In connection with the search for phosphate
deposits a survey was carried out over portions of
ORROROO and BURRA, Areas were selected for two pur-
poses, firstly it was desired to test the equipment
over known phosphate deposits, and Becondly to ine
vestigate areas of anomalous radioactivity detected
by airborne scintillometer, After consideration of
the results some modifications have been carried on
to the instruments, and more detailed surveys recome
mended in some arecas,

INTRODUCTION

It is known that some phosphate deposits contain sig~
nifieant amounts of uranium which can be detected by means of a

scintillation counter, ing June, 1967, a survey was carried

out in three separate areas using a vebicle mounted seintillometer,
The purpose of this survey was to check the reliability and sensie
tivity of the instrument, establish an efficient method of recomn-
aissance prospecting, examine the radioactive intensity of some
known phosphate deposits, and fix more accurately the position of
anomalies loecated by the airborne scintillometer, The areas selecte
- ed were betwesn Orrorco and Tarcowie; immediately south of Yongala;

- and Gladstone-Georgetown-Crystal Brook, (Plan Nes, 67-791, &67-792,



86226 &456227; 67-789 and 67-790.

This ares contains a number of phosphate deposits and

there exists a good network of roads and tracks crossing the
relevant geological formations, A report by the Bureau of

Mineral Resources on the Orroroo~Parachilna Airborne Magnetic

and Radiometric survey indicates that the intensity of the airborne
radiometric measurement is generally of low relief over the known :
deposits, This survey was flown at a height of 500ft, and from
these results it would seem only weak anomalies should be dei_meéed

on the greund,

In this location a fairly inense radicactive high was
obvious from the airborne scintillometer results, It was anti-

cipated that a ground survey would indicate whether this anomaly

wag real or am instrument fault, and if reml accurately locate

the anomaly on the ground, |

The airborne radiometric profiles across this area are
highly active, Tere are numerous highs of varying intensity on
several flight lines, A4gain it was hoped to locate the anomalies
more accurately, relate them to geclogical features, and obiain
some measure of comparisen between the intensity as recorded at
500£t,, the intensity at ground level, and the phosphate content,

The three areas were covered in five days with 240

traverse miles of recording.



GBOLOGY

The areas worked in have been mapped by officers of
the Depariment of Mines and The zzm Corporation, In particular

BURRA has been published and ORRORO

has been mpéad and is in
course of yragaﬂt&ﬁn. The Zinc Qamwﬁ%ﬁn mapping was in
connectionwith the phosphorite depositsin the Orrorco district
and was reported upon by W.A. M m 196%.

The area covered consisted of rocks of the Adelaide
system which were mainly covered by soil, The main outerop
encountered was revealed in road cuttings or excavations, Bome
miner deposits of phosphate h@-m been mapped and these have -

been worked from time to time,
PREVIOUS GEOPHYSICAL WORK

The area has been covered by the airborne group of de

JRROROO and BURRA

were flown at & height of 500f%, with flight 1ine spacing of omne

Bureau of Mineral Resources, The two sheets

mile, Continuous profiles were obtained of magnetic and radio-
active inmensity. The magnetic data were reduced by the female
computers of the South .&mt«mm Department of Mines, who also

replotted the radiometric profiles,

The scintillometer consisted of a 4 inch diameter

sodium iodide erystal with a phote~muliplier, commected through

-




amplifiers and noise filters to a ratemeter, The E.H,T. supply
to the photo-multiplier was derived from a D,C, converter
operating on dry batteries, Apart from the photo-multiplier
and glow tube regulator in the E.H,T. supply the whole unit

was transistorized, The output from the ratemeter was fed to
the input of the Both recorder amplifiers which amplified the
signal to operate two pen recorders, at differing sensitivities,
The paper drive was cperated direetly from the vehicle gearbox,
thus relating the record dirsctly to distance, A gearbox on the
recorder provided final drive ratios from 0,25 igehgs of paper

200 inches of paper per one mile of

per one mile of traverse to

traverse,

The sensing head was placed behind the passengerx
seats in the rear of the Land Rover. It was approzimately four
feet above the ground, An attempt was made to select tracks
which crossed the strike of the beds and these traverses were
marked on photo-mosaics, Outstanding landmarks were marked on
the mosaic and a fiducial marked on the record, These fiducials

were labelled according to traverse number and event number,

Generally the events were marked at intervals of approximately
one mile and where possible were related to such permanent

features as bends in the voad,

Wherever possible the vehicle was kept at a constant
speed of 15-20 m,p.h, The crew consisted of two men, one who
drove and marked mosalcs, whilst the other marked the record

and observed operation of the secintillometer,




Profiles along traverses are not included in this
report, but are held in the Geophysies Exploration Bection,
Whilst examining these profiles it was necessary to adopt some
criterion to separate significant anommlies from background
eézmt. This background was relatively high and tended to
obscure weak anomalies, Over the course of a day a broad
regional and instrumental drift could be recogniszed and
removed, but in addition there remained a noisy random effect,
An average of this background was then estimated as was the
standard deviation from this value, The anomalies were then
graded by relating their amplitude teo this standard deviation,

A grade I anomaly was ~ean:ié¢rea to have an amplitude three

times the standard deviation, or grade I1I anomaly te be twiece
the amplitude of a grade I ete,

The width of an anomaly was defined as being the width
at one half of the peak amplitude,

To present the results the traverses and event

marks were transferred to Aeromagnetic maps and the anomalies

were marked,

A total of 89 miles were fraversed in this area

(Plan No, 67-791 and 67-792). All were along roads and tracks
except for a short traverse across a phosphate deposit
immediately southwest of Orroroco (Traverse No. 2A Event No, 2-3).
Across this deposit there is a broad anomaly of grade l<2 whereas
about one mile to the west there is a grade 3-4 anomaly (Traverse

No., 2A Event No, %),



An awe of possible economic interest was located
three miles southwest of Tarcowie (Traverse 2F Events 21 to 23),
4 grade 3 anomaly appears to be associated with material which

assayed 26,6 percent P,0, and 110 p.p.m, uranium (AMDEL), It

5
may be possible to correlate this depesit with a series of
anomalies across the same formation some four miles to the
north,

A further series of amm&iu «s

des l=-11) are
located east of Pekina (Traverse lA, 2C and 2¢ Bvents 13, 11,
and 9 respectively), These ocour over the Tapley Hill Slates
near the comtact with the Tindelpina member, This again is in =
similar position to the known phosphate depesit near Orroroco,

All other anomalies are small in width and intensity,
It is probable that they are related to mil sources on or

near the roads,

Yongala

Twenty five miles were itraversed in this area and two
radicactive momes delineated (Plan Nos, 86226 and §6227), These
ﬁéhéé;:;eineide with anomalies detected asmng. ene flight line
during the airborme survey, but extend on the ground over the
path of two other flight liines on ﬁ#&ah no significant anomalies
are evident., Ome ef "Bhaae Sﬁémﬁ&iﬁﬂ tends to follow trends
in the Saddlieworth Formetion (Traverse Nos, "2'3; K3 and Y1
Events Nos, 5«-6; 7«8 and § wagw%iva&y); whilast the other ie
on the Tindelpina member of the Tapley am slates,

All other anomalies are small whiah again suggests
that they are related to discrete spurces, and are probably not

of interest in the seaych for phosphate,




In this area 122 miles were traversed (Plan Nos,

67-789 and §7-790), but no consistent relationship between
aiébame and ground radiometrics could be detected, 4 broad
and intense high located southeast of Crystal ﬁmak (Traverse
5¢ BEvents 1 to 3) probably originates from ballast used on

" the railway which was drawn from the Radium Hill crushings,
Two anomalies which do coincide with the airborne survey are
located near (rystal Brook, One lies in the town itself
(Traverse No, 4L Events No, 13-14) and the other is some twe
miles to the east (Traverse No, 40 Event Nos, 3 teo 5), beth
are of grade 2, Immediately east of Georgetown another anomaly
on the ground (Traverse No, 4G Events Nos, 13 to 13) eof grade
i-2 appears to coincide with an anomaly detected from the air.

The only relationship beiween incre

ised radicactivity and type of

formation seema to be associated with the Wirrabamna Formation,
Wherever traverses crossed this formation, there was an increase

of radicactivity, In pariticular there exists a broad intense
anomaly of grade 3 on Traverse ﬁgf.k 4% EBvents 2 to 4 ., The only
‘oher anomaly of interestis that located approximately two miles
southwest of Gladstone {Traverse No, 4M Events Nes, 2 to 4) of
grade l=2, This is over the Quaternary and Recent alluvium

plains,

CONCLUSIONS Aﬁﬁ RECOMMEN D

If the background noise level of the instrument could be




reduced then the significance of th weaker anomalies would become

more apparent, This prdiem can be a@m&ad in two ways, Firstly
in order to increase the signal to noise ratio sf‘ the outpui fronm
the photo-multiplier, it is proposed to decrease the time asast#nt
on this output, This will bave the effect of attenuditing any
photo~-multiplier noise which is of lower frequency, Secondly, the
time constant of the recorder amplifiers can be varied to vary the
sampling rate, At this point an inerease in time constant would
reduce the standard deviation of the background but would also
result in a reduction of overall sensitivity, This would be of
value in showing geneyal rvadisactive trends and defiming the larger
anomalies, A short itime comstanit on the other hand, would be use
ful in locating small relatively intense sources since the backe
ground neise and sensitivity would both be high, In order to obe
tain the best estimate of vadicectivity it is proposed to feed
the signal ints four pen recorders each with a differemt time
constant, Comparison of the records should then enable the operats
or to arrive at a betiter radiomeiric wmap than was possible pré-
viocusly,

The positioning of the detector head would scem to be
oo low, If this can be slevated,; a greater lateral area would
be sampled, It would slsoc lessen the effect of variations in
radioactivity assocliated with the xoad metal, Thus the measurement
ef radicactivity would relate more closely to the formmition which
is being traversed, It is propesed to mount the head om & boom
fixed teo a Land Rover, This will plae it approximately eight feet

above the ground,




The method used in which vehicle position was related to
photo-mosaics seems te be acceptable in the m&s covered by this
survey, Some difficulty could arise however where no tracks exist
and the ground is of iew. relief, In these areas it will probably

be necessary to work on geggéégriés or ts?' compass bearing,

It is apparent from the results obtained in the Tarcowiew

Orroroo area that there is an abnormal amount of radiocactivity
associated with the known phosphate, ‘i’ﬁze intensity recorded was
at least twice as great as that recorded s.:a the near vieinity,

Thus it would seem ﬂaaﬁ\ this method could form the basis of a
reconnaissance survey in the preliminary part of any ezpz.amt‘ian
programme, It should bé :s.a-&ea, however, that not all phosphate
deposits are radiocactive and that substantial deposits could be

overlooked if too much reliance is placed on this method,

In many instances the anomalies located by the airborne

scintillometer have not been detécted by the vehicle mounted instru-
ment, ‘I‘hié could pi;jabably be due to the #‘ehiele instrument not
being close enough te what must be a relat:&vei? localized source,
Some of this problem will be overcome by mounting the detector head
on & boom as éeaeriped eariier, In some ﬁaués it is possiie that
the road is not close enough to the source of the anomaly and that

some work will have to be done in the paddocks, It is likely that



such limited anomalies are of litile significance in the search

for phosphates,

Fuxr Expl don

It is recommended that additional detailed surveys
be carried out ever ishé favourable host beds in this area, This
should be done by hand held scintillometer probably in eenéuneti@a
with a geochemical sampling programme,

In view of the fact that the anomalies detected here
are of similar intensity to those associated with the known phoge=
phate deposits near Tarcowie, and also that the eastern anomalous
Zone is associated with the same Tapley Hill Formation, it is con=-
sidered that these anomalies merit further investigation. It is
reconmended that the area be examined by a geologist and that,
depending on his report, further detailed radiometric and geo-

chemical prospecting be carried out,

Crystal Brook-Gladat

Again a number of broad anomalies have been located

which could be associated with phosphate deposits. In particular
the anomaly over the Wirrabarra Formation (Traverse No, 4N, Event
No. 3) should be carefully examined, If any of these areas prove
to be significant with respect to phosphate content, further de-
tailed work should be carried out using the hand held secintille

ometer,




-1l =

General Conclusions
Most of the difficulties encountered in this preliminary

study can be overcome, The proposed modifications to the instrue
ment will rasuitlin better sampling of the count data and improved
presentation on the charts, Some problems are more fundamental and
must be considered when plamning future surveys, As mentioned
before, all phosphate deposits do net contain uranium so this
method does not provide an absolute test of the presence or absence
of phosphates, Also if the phosphate is covered by more than a
foot of overburden it is possible that even a significant deposit

could be undetected, It is apparent that the method is more

applicable to outecrop than soil covered areas, Care must be taken
to relate the radiometric data to the geological features, It is
feasible that a variation of %hieka»#; &nuaéii cover could produce
a broad anomaly similar to those produced by phosphate deposits,
Also some rock types are, in themselves, more likely to be radio-
active, and an apparent anomaly could be due to a change of rock
type, Thus it is evid§ﬁ£ that this #eintillama#ar should be used
with great care and results seudiedvéary carefully by a geologist,
Within certain limitations it is an extremely useful toel particu~

larly for rapid initial prospecting,

BJT:CM:18A
1h,12,1967
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