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SUM.!illIT 

As a result of the field activities of the Bureau dur~hg 
1953 regional geological maps have been prepared for the Rum 
Jungle district, the Katherine-Edith River district and the 
Coronation Hill-Goodparla district, which cover the Katherine, 
Lewin Springs and Mt. Todd 1 mile military sheets and portions 
of the Marrakai, Mt. Telmer, Batchelor, Tumbling ~'raters, Goodparls 
North, Goodparla South and Ht. Evelyn sheets. Detailed geological 
and geophysical reports and plans have also been prepared for all 
known radioactive mineral prospects, costeaning and diamond drill­
ing has been undertaken to test some of the prospects and 
inspectional reports have been made on practically all airborne 
scintillometer anomalies located during surveys in 1952, and on 
some of those found during 1953. Prospecting operations have 
also been undertaken. 

A total of 3071 feet of diamond drilling was completed 
during the season, 1587 feet 4 inches at the Brodribb prospect, 
1006 feet 7 inches at the Coronation Hill prospect, and 477 
feet at the Ella Creek prospect. 

The Bureau was directly responsible during the year for 
the discovery of four new uranium prospects, namely:-

ABC Prospect, Katherine area 
Coronation Hill ~rospect9 South Alligator River 
Mt. Shoobridge Prospect, near Mt. Shoobridge 
vTaterhouse No.2 Prospect, 5 miles south of Batchelor 

Some testing of these prospects has already been undertaken but 
is not yet completed. 

other new radioactive mineral discoveries were made by 
private enterprise during the year in the Edith River area, 
at Yenberrie, in the Brock's Creek area and near Bynoe Harbour. 
The latter discovery proved to be due to the presence of thorium 
however. 

As a result of the airborne investigations regional 
scintillometer and magnetometer surveys were completed over about 
1700 square miles in'the northern part of the region, ,giving 
coverage of the Burnside sheet and portions of the Reynolds River, 
Ban Ban and Tipperary sheets; and about 1200 square miles were 
flown in the Katherine area giving part coverage of the Lewin 
Springs, Mt. Todd, Florina and Katherine sheets. The anomalies 
located will be inspected on the ground during the 1,954 field 
season. 

The work done during the year has provided valuable 
regional information, and also detailed information concerning 
the radioactive prospects and anomalies, to help in a proper 
understanding of uranium mineralization in the region. There 
has been a strong demand for this information by mining companies 
and prospectors, whose interest in the search for uranium 
deposits in the region is no'w greatly stimulated. 

Prior to 1953 the search for uranium minerals in the region 
was practically confined to belts of rocks of Lower Proterozoic 
age, but during 1953 uranium mineralization was discovered by the 
Bureau in association with recks of Upper Proterozoic age, This 
discovery has greatly advanced our knowledge of uranium 
mineralization in the region and increased the scope for 
prospecting at least three fold. 

A, considerabl~mount of the Katherine-Darwin region is 
yet to be investigat~, and it is expected that activities by 
the Bureau during 1954 will be on at least an equal scale to those 
'ca rried out during 1953 .. 
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INTRODUCTION. ------
At the end of 1952 the Commonwealth Government arranged 

for Territory Enterprises ~ty. Ltd (a subsidiary of Consolidated­
Zinc nty. Ltd) to take ove r from t he Bureau of lane ral Resources 
the further testing and development of the uranium deposits in 
the Rum Jungle area, and the general search for other uranium 
deposits in the Hundred of Goyder. To facilitate the changeover 
some geologists and geophysicists of the Bureau were seconded 
to Territory Enterprises Pty~ Ltd. jor a period of six months, 
and a few months were spent by the headquarters staff of the 
radioactive minerals group of the Bureau in finalising the results 
of their activities at Rum Jungle during the period 1950 to 1952, 
for the benefit of the company. 

As a result of the new arr8ngements concerning further work 
at Rum Jungle, the activities of the Bureau during 1953 were 
conEiucted outside the Hundred of Goyder, and were generally of an 
explorator:JT character and on a much larger scale than in previous 
years. The work carried out was in accordance with a programme 
laid down at the beginning of 1953, which called for the 
establishment of a Darwin office, equipment store and laboratory; 
ground geological, geophysical and geochemical investigations 
in the Brodribb, "iaterhouse, Edith River and Arnhem Land areas; 
airborne scintillometer and magnetometer surveys; an-d, where 
warranted diamond drilling and prospect mining operations. The 
mining public were also to receive general advice and assistance 
from the Bureau staff, and arrangements were to be made to house 
the Bureau staff resident in Darwin. 

A summary of the activities of the Bureau during 1953 and 
the results achieved is given in the following pages, and furth0r 
details can be obtained from the reports mentioned in the list of 
refe rences. 

, 
The Darwin office was established for supervision of the 

Bureau's local activities in connection with radioactive mineral 
investigations and for general services to the regional parties 
operating in the northern part of the Territory. 

A temporary office in the Larrakeyah r,hlitary area was 
occupied on the 25th May and remained the office of the Bureau of 
Mineral Resources throughout the year. This office is a very poor 
building, it is badly situated and conditions and space for staff 
are generally poor. F,fforts are being made to obtain a house 
centrally situated in Darwin to improve conditions and facilities, 
and serve as a better temporary office until the permanent office 
is establ ished. 

Tenders are bAing called for the erection of a permanent 
Bureau office in Darwin, but it is not expected to be ready for 
occupation before the end of 1954. 

Alterations were carried out during the year in a large 
shed situated at 'Jinnellie, about 7 miles east of Darwin, to 
establish an equipment store and laboratory. 

Delays have occurred in getting the equipment store and 
laboratory properly set up, as building alterations were not 
completed until December. The building should be properly set 
up and functioning by the beginning of the 1954 field season 
however • 
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During 1953 it was necessary for the Bureau to forward 
samples for instrumental uranium assay to T.T;.P., Rum Jungle, as 
the Bureau l s own laboratory was not operating. 

Another building has been taken over on a temporary basis 
during the 1953-1954 "wet" season as an inter-field season 
vehicle store. Similar arrangements could probably be made 
during future "wet" seasons. 

A cont~act was let early in the year for the erection of 
eight houses (four 3 bedroom and four 2 bedroom) for the Bureau 
staff resident in Darwin. At the 31st December 1953 only one house 
(a 3 bedroom) had been completed and occupied. The Department 
of ',;Vorks, Darwin estimated at that time that an additional 2 
bedroom house would be completed on the 8th January, 1954, and 
that the other houses would be completed at intervals of 2 and 
3 weeks thereafter. 

Tenders have been called for an additional twelve houses 
for the Bureau to be erected in ~arwin during 1954. 

A total of 30 geologists and geophysicists of the Bureau 
staff, out of a total compl~ment of 100 men, were connected with 
the radioactive mineral investigations during the year. 

The Darwin office staff consisted initially of R.S. 
Matheson (Geologist in charge of investigations), a clerk and a 
shorthand typiste. Geophysicist~ J.B. Misz joined the staff in 
August, and Geologist J.R. Lord replaced R.S. Matheson as officer 
in charge Darwin in November, the latter then returning to 
Canberra to take over ·the duties of Supervising Geologist 
Radioact i ve !I'li ne ral Invest igat ions. 

The DarWin office when finally set up allows for an 
establishment of seven persons, but experience during 1953 
indicates that additional clerical and typing assistance will 
be needed for the ~ffice to function efficiently. 

Senior Radio Technician H. Burns and two storemen were 
based at Winnellie during the year, and additions to this staff 
are to be made when the laboratory is ready for operation. 

The staff of the Brodribb party consisted originally of 
Geologists D.E. Catley (party leader), D.N. Smith, K.G. S8ith 
and K. Crank, and GeophYSicist LA. Mumme. Geologist B.D. l:Jalpole 
replaced D.T. Catley as party leader towards the end of June, and 
was himself replaced, following on accident, by Geologist ~.B. 
TJ_osenhain at the beginning of September. Geologist J. 1'Jyatt 
was transferred to this party in December. Geologist K. Crank 
resigned in August. 

The staff of the l'aterhouse party consisted originally 
of Geologists ·)eB. Rosenhain (party leader), F. Joklik, J.B. 
Firman and J. \,'iyatt, and Geophysicist A. AIle. P. Zoklik 
ceased work with the party at the end of June in order to take 
up a sbholarship overseas, and was replaced by F.J. Frankovich, 
who had previously been seconded to Territory Enterprises ~ty. 
Ltd. F.J. Frankovich became party leader in September when 
n.B. -:;~osenhain was transferred to the Brodribb party. 

The st aff of the Edi t h Rive r -)a rty . cons isted of Geolog ists 
D.~. Gardner (party leader), J.R. TIattigan, A.B. Clark and 
N.D. Jones and Geophysicist R. De Groote, and it remained 
unchanged throughout the field season. 
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The staff of the Arnhem Land part~ consisted originally 
of Geolog ists B. '-, n 1,-;alpole (pa rty leade r), S. J. Drew and R.A~ 
Britteno Following the discovery of the Coronation Hill 
prospect the ophysical work was handled partly by R. de Groote 
and partly by J. Barlow and L. wleins. Following B.-r". li'lalpole's 
transfer to the Brodribb party towards the end of June, B.J~ 
Drew beca~e party leader in this area. Geologist R.B. Allen, 
who is on loan to the Bureau as Consulting Geologist from the 
Eldorado r,Iining and Refining Company of Canada, took over the duties 
of party leader from September" From the time of his arrival in 
the area in June until September R.B. Allen assisted in the 
general supervision of the field work in the various camps. 

Of the two American geologists, on loan to the Bureau from 
the American J~tornic :r::nergy Commission, it has already been pointed 
out that F~J. :;';'rankovich was attached to the uaterhouse party 
from the beginning of cTuly, but -l.H. Dodd remained seconded to 
Territory Enterprises Pty. Ltd" throughout t year$ 

TJ:1e geochemical team compr ised .flo Debnam and D. White. 

The reconnaissance geophysical team, operating the vehicle 
mounted SCintillometer, consisted of Geophysicists J. Barlow and 
L~ Havvkins" 

Geophys 1c ist D. licCa rt hy was in c ha r of the a irbo rne 
party until about the end of September, when he returned to 
headquarters Melbourne, and was replaced by P. Go odette 0 

w. of the hlinihg Engineering Section of the Bureau 
was in the field for a few months during the year supervising the 
diamond drilling operations~ 

FIELD',ORK ------
'From t beginning of January until the end of March, four 

geol ists and one ophysicist of the staff of the Bureau of 
Mineral Resources were seconded to Territory Enterpr es ?ty. Ltd., 
and assisted in the investigations and development work at Rum 
Junsle. 

Field operations by the Bureau in 1953 were commenced about 
the inning of April, w n Geologist D.N. Smith and a party of 
Bureau drillers were re sed from Rum Jungle and commenced camp 
preparations and diamond drillin~ in the Brodribb area. 

pa rty, 
Land 
to the 

The four main ological parties, namely, the Brodribb 
the Waterhouse party, the }:',dith River party and the Arnhem 
rty arrived in the area at the end of April, their entry 
field peing governed by the closing of the Ifwett! seasono 

The airborne geophysical party arrived in the area about 
t middle of May~ and the ground geophysical personnel about the 
middle of June, 

Field work was disc'mtinued in three of the areas about 
the end of October 9 but the Brodribb Camp continued to act as a 
base for the personnel carrying out restricted activities over the 
11wet" season~ 

The geological parties were engaged in both regional and 
detailed investigations~ The regional work consisted of regional 
geological mapping and prospecting. The detailed work consisted of 
inspection of radioactive anomalies located by airborne survtys; 
examination of new radioactive discoveries; detailed geological 
mapping of encouraging radioactive prospects; laying out of 
costeans and diamond drill holes; and geological work and sam91ing 
in connection with drill operations and prospect mining 
operations e 
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The geophysicists attached to the four geological parties 
were engaGed in detailed radiometric, masnetometer and self­
potential surveys, and were also responsible for providing 
preliminary instrumehtal uranium assay results of samples 
collected and for the Geiger logging of the diamond drill holes. 

The airborne geophysical team carried out regional, 
Shoran-controlled, scintillometer and magnetometer surveys. 

A reconnaissance geophysical team was also in the area, 
and they operated a vehicle-mounted scintillometer, which assisted 
in regional prospecting and in the ground location of anomalies 
indicated from the airborne surveys. 

A geochemical team was in the field for a few months 
during the year and moved between camps carrying out surveys 
for lead, copper and cobalt around known radioactive prospects. 

Bureau drillers operated two Sullivan H.D.22 drills in 
the area during the year. 

BROD:2IB:r? AJE:!k. 

The work carried out in this area during the year 
consisted chiefly of detailed geological and geophysical 
investigations, and little attention was paid to regional 
geological mapp~~g until after the end of June. Such regional 
geologioal wor~as done has been incorporated with the 
regional ge olog ical work of t he ~7ate rhouse pa rty. 

No important deposits have so far been found in tho area, 
but three prospects, namely, the Brodribb, ~lla Creek and Fraser 
prospects, all of which represent airborne sointillometer 
anomalies located during surveys in 1952, were considered worthy 
of detailed mapping and testing. 

BRODRIBB PROSP1-~CT -----------
Detailed geological and geophysical work was carried out 

on this prospect towards the end of 1952 (Frankovich, 1953)9 
and some oosteans we re excavated by bulldoze r. 

The radioaotive anomaly in exoess of 150 counts per 
minute is 1800 feet long and averages about 250 feet wide,and 
within it localised areas range up to 500 counts per minute. 
Some fthotft spots of 1000 counts per minute are recorded. 
The background for the area is 50 counts per minute. The 
radioactive anomaly follows closely the remnants of a pr~viously 
much more extensive, flatly distributed capping of ferruginous 
laterite. The laterite overlies contorted, interbedded slates, 
carbonaceous slates and quartzites of the Brock's Creek Group 
of Lower "'roterozoic age, which are intruded by quartz veins. 

The mineral causing the radioactivity has not yet been 
identified, but it is intimately associated with iron minerals 
(particularly hematite). 

As a result of the costeaning done in 1952 it was noted 
that radiometric counts tended to drop off below the laterite ' 
capping, and persisted only in the roots of the laterite cap. 
fit seemed likely however that bElow the superficially enriched 
laterite, leaching and impoverishment of any underlying 
uranium deposit could occur in the oxidised zon~. Drilling 
was therefore recommended to test the belt of country below the 
anomaly in the primary zone., Further we ight was given to the 
drilling recommendations by the fact that the Brodribb anomaly 
was to be used as a test case to interpret the value of 
numerous anomalies of the same type distributed sporadically 
through this area, over a length of 6 miles • 
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During 1953, six diamond drill h-oles, with a total footage 
of 1587 feet 4 inches, were drilled at the Brodribb prospect, and 

'were arranged to make an exhaustive test for the occurrence of a 
primary uranium deposit of importance in the area (Smith, 1953). 
Althoug~ streaks of pyrite and disseminated pyrite were encountered 
in the Brock's Creek meta-sediments below the anonmly, the 
radiometric assay results were generally low, samples generally 
assaying less than 0.01% eU308x, and none exceeding 0.019% eU308. 
Mineralogical work indicated that pyrrhotite was associated with 
the pyrite in the sulphide zone. 

Sludge samples of sulphide-bearing material taken at 10 
feet intervals from between 230 feet and 403 feet bore depth in 
hole Nl, and sent to the jlines Department, Alice Springs for gold 
assay, geUG results ranging from less than 0.2 dwts to 0.6 dwts 
gold per ton. . 

The results of the diamond drilling have been disappointing 
and it now a9peaps fairly definite that the anomaly at Brodribb 
is the result of superficial enrichment in ferruginous laterite 
from a very low-grade original source in the underlying Brock's 
Creek meta-sediments. The higher values in the drill holes appear 
to be associated with zones of hematised vuggy quartz and quartzite. 

One rather remote chance which yet remains untested is 
that the mineralization occurs as a shallow basin shaped body, 
and the holes were drilled underneath it. There is some suggestion 
at Brodribb that the contorted slate beds are folded on an 
east-west axis into the form of a broader syncline, which would 
support this view if we assuroo mineralization is associated with 
a particular bed. Brodribb is on the northern flank of the Fum 
Jungle domal structure, and the local syncline could be part of a 
larger dragfold. Erosion could account for the absence of the 
anticlinal crest of the mineralized bed, and the northern limb of 
the anticlinal portion of the dragfold could be expeoted to reach 
the ground again some distance north of Brodribb. Airborne 
scintillometer surveys have failed to locate any radioactive 
anomalies in this direction however, so that there is little 
encouragement for furt her prospect ing. 

The superficially enriched ferruginous laterite at the 
Brodribb anomaly, and other similar anomalies in the area, 
represent small reserves of 'rad ioact ive mate rial, but furt her work 
is required to determine what mineral or minerals are causing the 
radioactivity, what is the grade of the laterite and whether or 
not this radioactive material would be aoceptable, particularly 
from the view point of metallurgical treatment. Recent 
mineralogical work and chemical assay has shown that· th8 
radioactivity et ~ad n's prospect, which is also associated 
with iron minerals, is due chiefly to the presence of thorium and 
not uranium. Radiation absorption and fluorimeter tests, which 
have recently been carried out, suggest that the radioactivity 
at Brodribb may also be due to thorium, and further investigations 
are now in progress. 

FJLL.A CnTV:T PrtOSPECT ~ -----------
Detailed geoloeical and geophysical work was carried out 

at this prospect during 1953 (Smith 1959 and Mumme 1953), and 
some bulldozed costeaning and diamond drilling has also been 
undertaken. 

At the 1,11a Creek prosp8ct, which is situated 2.5 miles 
west of the 41 mile peg on the Stuart Highway, three radiometric 

----------~----------------------------------- ,--------,. 
x Assays in this report are radiometric assays 8xDressed as 

equivalent U30S• 
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anomalies glvlng readings up to 300 counts per minute~ occur, 
over a length of 1200 feet, in anarea of slates and quartzites of 
the Brocks Creek Group into which quartz veins have been injected. 
A brecciated fault zone, which trends in a north-westerly directio~ 
is situated about 1 mile east of ' the prospect. 

The radioactive anomalies are practically confined to 
areas of hematised and silicified slates, and, of the three, 
the anomaly situated about 600 feet soutll-wcst of the 00 peg 
on the base line, shows the best promise within this anomaly 
which extends over a length of 700 feet in a north-south direction 
and averages 250 feet in width, there are three areas showing 
Geiger counts in excess of 150 per minute (background count 50 
per min-qte)9 with "hot" spots rising up to as high as 450 counts 
per minute. Two pits sunk to a depth of about 3 feet in this 
anomaly on spots showing 6 and 9 times background, showed an 
increase in Geige~ counts to 6000 and 10~000 p&r minute 
respectively. 

Pollowing this initial work 780 feet of bulldozed costeaning 
was done in the area, and dimnond drilling is at present in 
progress. To the end of December 4~7 feet of diamond drilli~~ 
had been completed, and the results so far obtained have been 
disappointing but inconclusive. 

In D.D.H. B1 a radioactive zone was encountered between 
bore depths of 85 and 150 feet, and Geiger probing results were 
very encouraging, showing a range from 180 to 3000 counts per 
minute. The sludge instrument assay results have been , 
disappointing however, the samples from between bore depths of 10n 

ond 145 feet showing a range of from pnly 0.012 to 0.027% eU308~ 
This intersection is in the oxidised zone and D.D.H. E3, now in 
progress, is being drilled to intersect the radioactive zone 
at D deeper levol in what it is hoped will be the primary zone. 
The occurrence of S.? anomalies to the north of the radioactive 
anomaly, down the dip of the radioactive zone, gives support to 
the decision to test it in the primary zone. It is possible thr 
the radioactive zone may be leached and impoverished near the 
surface, and that there will be an improvement in grade in the 
prima ry zo nc. 

One rather disturbing feature about the prosgect is that 
the mineral causing the radioactivity has not yet been identified, 
and radiation absorption and fluorimeter tests suggest that the 
radioactivity is due to thorium not uranium4 Further 
investigations into this aspect are at present in progresso 

Thd ?razer anomaly occurs in association with a belt of 
ferruginous laterite with slate fragments and a quartz vein, in 
[) low lying extensively soil covered area, about 3~1- miles eao't Di' 
the Brodribb Camp at 39t miles south of Darwin on the Stuart 
Highway. Detailed geo16gical and geophYSical work has been done 
at the prospect (Cra nk 1953 and Mumme 1953), and also some 
bulldozed costeaning. 

The lateritised area extends in a north north-westerly 
direction over a length of 800 feet and has an average width of 
about 300 feet. Geiger readings of from 125 counts per minute 
to 400 counts ne r mi nute oc cur in this a rea. j\ cos tean buIldo2cc. 
through the centre of the anomal~T, over a length of 120 fe8t and 
to a maximum depth of 6 feet, showed that the hi~;hest rad.i'Jactj .. "J_ .. 
was in the thin superficial layer of ferrugInous laterite, and 
that the undevlying bleached and weathered slates had low 
radioactiVity" The anomaly appears to be similar to the 
Brod~ibb anomaly, but sufficient work has not yet been done to 
prop~rly understand or test it~ 
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Magnetometer and S.P. surveys in the area gave no results 
of importance 9 and the mineral causing the radioactivity has 
not yet been iden~ified9 but as at the Brodribb and Ella Creek 
prospect it a~pears to be intimately associated with iron minerals 
(pa rt icula rly hema t i te ). . 

It is possible that the vertical section at the Frazer 
prospect could comp.rise, from the surface down, secondarily 
enriched laterite 9 then leached and impoverished slates, followed 
by uranium mineralization in the primary zone; but no further 
work is recommended r1ere until the testing and investigations in 
prog~ess on the Brodribb and Ella Creek prospects ere completed, 
and the nature of the prospects clarified. 

The work carried out in t~is area consisted of both 
regional and detailed geological and geophysical investigations. 

The regional geological mapping has now been extended from 
the immediate vicinity of ~-(um Jungle to cover an arE::a of 600 square 
miles, embracing portions of the Batchelor, Mt. TOlmer, .lla,t';:G ...... ni 
and Tumbling viaters 1 mile military sheets (rrankovich .ar.d F1.rman, 
1954). The most significant results of this work have J60l the 
recognition of the persistence away from the Rum Jungle a~Ea of 
important formations in the Lower Proterozoic sequence map-;:Je(;. 
there; the reCOGnition of what are being referred to as th~ 
"Stapleton Volcanics;l, consisting of tuffs, tuffaceous shaleb, 
quartz grits and lavas, ranging from acid to baSic in composithn} 
and the recognition of what may be an unconformity or overthrust 
in the upper part of the Lower vroterozoic sequence. The 
breociated rocks in the area are of considerable interest and 
there appears to be three types, namely, sedimentary breccias, 
fault breccias and breccias formed at formation junctions as a 
result of movement during regional folding. 

No im90rtant deposits have so far been found in the area, 
but four prospects, namely the 1Iaterhouse Nos. 1, 2, 3 and 4 
prospects, have been examined in detail, and may warrant some 
further attention~ 

!~1d22B() USI J-B.fL'._l-EBoSElf CT . 

Detailed geological and geophysical 'work has bd~~ carried 
out at this prospect (~osenhain and AIle, 1953), which il on a 
hill near the southern boundary of the Hundred of Goyde~, 1.7 
miles on a true bearing of 105 degrees from the south end ~f 
the Gould Airfield. The prospect is a second order anomaly 
located during airborne surveys in 1952. 

A silicified zone about 450 feet long and 100 feet wide 
occurs at the top of the hill, at tbe junct ion of a bed of' slate 
and a bed of Siltstone, which strike in a general north-south 
direction and dip steeply e~st. Radioactive anomalies occur on 
both sides of the silicified zon~. 

In the underlying siltstone radioactivity in excess of 100 
counts per minute (i.e. twice background) extends in a north-south 
direction over 8 length of 400 feet and a width of about 150 feet, 
and within it there are localised patches giving Geiger readings up 
to 600 counts per minute. 

In the slates overlying the silicified zone there are 
several small scattered areas of radioactivity giving betweenl00 
and 150 counts per minute. The radioactivity occurs in the slates 
in a nort h-sout h di rect ion ave r a Ie ngt h of 600 feet, and about 
350 feet beyond its northern limits there are silicified autcrops 
of slate with copper staining. Geochemical ilH'k has d.etected_ 
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traces of copper in the soil southwards from the copper showing 
to the area of anomalous radioactivity. 

The slates and siltstones in the areas of higher radio­
activity show pitting and limonite casts suggestive of the 
weathering out of sulphides, but self potential surveys have 
provided no results of importance. The mineral responstble for 
the radioactivity h~s not yet been identified~ 

f'Iagnetometer surveys in the area indicated two series of 
magnetic highs west of the radioactive prospect, which could be 
related to a large macnetic body at depth, but no close association 
of uranium mineralization with magnetic rocks is yet recognised 
in the district. 

The surface indications at the prospect are not particularly 
encouraging, but it must be borne in mind that this prospect is 
at a hi[';her elevation than prospects at Hum Jun...,leJ) and leaching 
and impoverishment of the deposit may hava occurr~d near the 
surface. Some drilling at the prospect to ~fst in the primary 
zone, the section from the slates, through tbf"l sil:bified zone to 
the Siltstone, is considered warranted. This wGrk would give 
factual information for interpretation of similar types of 
anomalies elsevvhere in the area. 

\.i\T:r:BHOlI.§1LB~_2 PRO.§:::J~C!. 

Detailed geolozic~l and geophysical mapping has been 
carried out at this prospect (Wyatt and AIle, 1953), which is 
situated about 5 miles south of the Batchelor railway siding, 
and was discovered by F. Joklik during the course of regional 
mapping and prospectin~. 

At this prospect there is a good copper showing in 
contorted carbonaceous slates, which dip about 45 degrees east 
and overlie successively a narrow belt of brecciated slate, then 
quartzite breCCia, and then siltstone. Radioactivity of from 
100 to 200 counts per minute (i.e. 2 to 4 times background) 
extends in a north-south direction in the carbonaceous slates 
over a length of about 700 feet and an average width of 200 feet. 
~ithin this area there are three smaller areas of higher 
radioactivity with counts up to 600 per minute, and isolated 
s'pots \I/ith radioactivity up to 1,200 counts per minute. 

I nd icat ions of sec onda ry c oppe r milJ.6ral izat ion occur 
over the whole of the anomalous radioactiv0 area, and the 
prospect bears certain similarities to the su~face exposure of 
"rh i te IS depos it, :Rum JunglE::. No ura n ium min ,H's.ls have so fa r 
been identified from this prospect however. 

The self-potential work, althouzh not conclusive, shows 
a continuous region of negative anomalies occurring roughly 
along the same shale beds in which the radioactive hiGhS occur. 
Magnetometer results do not appear to be directly connected with 
the radioactive anomaly. 

Costeaning has shown that the anomalous radioactivity, and 
also the secondary c~pper minerals, persist only a few feet into 
the carbonaceous slates. It would appear that the secondary 
copper and uranium minerals found at the surface have mi~rated 
from their original source, and are being transported down the 
eastern slope of a low rise to ground water level, which 

immed ia te ly follow i ng the 11 wet" seas 0 n is onl;1,7 5 to 10 feet below 
the surface. The most favourable channel of investigation for 
primary mineralization appears to be the brecciated slate belt 
immediately overlying the quartzite breccia, on which a small 
isolated radioactive area giving up to 300 counts per minute was 
located. Test drilling of the brecciated slate belt in the 
primary zone is considered warranted. 



~'iATFRH0USE NO. 3 QXOS8'KCT. ------ -I_--- 

D e t a i l e d  g e o p h y s i c a l  work has b e e n  c a r r i e d  ou t  a t  t h k s  
p r o s p e c t  ( ~ l l e  1 9 5 3 ) ~  which is s i t u a t e d  4.6 m i l e s  on a  t r u e  
b e a r i n g  of 174  d e g r e e s  f rom t h e  s o u t h e r n  end of t h e  Gould 
A i r f i e l d ,  I t  r e p r e s e n t s  a  second o r d e r  anomaly l o c a t e d  by 
a i r b o r n e  s u r v e y s  i n  1952. 

The p r o s p e c t  o c c u r s  i n  a n  a r e a  of f o l d e d  s l a t e s  and 
q u a r t z i t e s  i n t o  which q u a r t z  v e i n s  have been i n j e c t e d  and t h r e e  
anomalous r a d i o a c t i v e  a r e a s  a r e  i n d i c a t e d ,  

The f i r s t  a r e a  o c c u r s  i n  a  b e l t  of s l a t e  r u b b l e ,  and  shows 
G e i g e r  r e a d i n g s  i n  e x c e s s  of  1 1 0  c o u n t s  p e r  minute  ( L e e .  t w i c e  
background)  ove r  a  l e n g t h  of 340 f e e t  and a  widt-h of 1 4 0  f e e t .  
! J / i th in  t h i s  a r e a  i s  a  l o c a l i s e d  a r e a ,  40 f e e t  l o n g  by 3 0  f e e t  
wide,  g i v i n g  r e a d i n g s  of  f rom 3  t o  4 t i m e s  background. 

The second a r e a  is l o c a t e d  i n  a  b e l t  o f  hemat i sed  rocks  
and shows r e a d i n g s  o f  110 c o u n t s  p e r  m i n u t e ,  o v e r  a  l e n g t h  of 340 
f e e t  and a  width  of 1 5 0  f e e t .  ~ l ~ ~ i t h i n  t h i s  a r e a  is a l o c a l i s e d  
a r e a ,  30  f e e t  l o n g  by 20 f e e t  wide, g i v i n g  r e a d i n g s  of f rom 3 t o  4  
t i m e s  background.  

The t h i r d  a r e a  embraces a  group of r o c k s  i n  which much 
q u a r t z  has  been  i n j e c t e d .  An a r e a  of 2 t o  3 t i m e s  background 
e x t e n d s  o v e r  a  l e n g t h  of abou t  300 f e e t  and a n  a v e r a g e  wid th  of 
abou t  5'0 f e e t .  

No r a d i o a c t i v e  m i n e r a l s  have s o  f ~ r  b e e n  i d e n t i f i e d  i n  t h e  
a r e a s ,  b u t  f l u o r e s c e n t  m i n e r a l s  o c c u r  a s  v e i n s  and spohs  i n  t h e  
f a d i o a c t i v e  h i g h  zones ,  Hemat i te  is  a l s o  c l o s e l y  a s s o c i a t e d  wi th  
t h e  a r e a s  of h igh  r a d i o a c t i v i t y .  

B magnetometer s u r v e y  has been  u n d e r t a k e n  a t  t h e  p r o s p e c t ,  
b u t  t h e r e  does  not  a p p e a r  t o  be any c o r r e l a t i o n  of t h e  r e s u l t s  
w i t h  t h e  r a d i o a c t i v e  h i g h s .  

A s e l f  p o t e n t i a l  s u r v e y  has  not y e t  been  under t aken .  

The i n d i c a t i o n s  f o r  t h e  d i s c o v e r y  of a n  impor tan t  o r e  body 
a t  t h i s  p r o s p e c t  a r e  not  p a r t i c u l a r l y  e n c o u r a g i n g ,  b u t  some 
f u r t h e r  i n v e s t  i g a t  i o n s  a p p e a r  t o  be w a r r a n t e d  t o  p r o p e r l y  
u n d e r s t a n d  t h i s  t y p e  of anomaly, 

',Ir/lTERHOUSE NO, 4 PPOSPFCT. ------ 
D e t a i l e d  g e o l o  i c a l  and g e o p h y s i c a l  work has  b e e n  c a r r i e d  

ou t  a t  t h i s  p r o s p e c t  7 ?osenha in ,  1953  and A l l e ,  1 9 5 3 ) ,  which is 
s i t u a t e d  abou t  3 s  m i l e s  s o u t h  of t h e  B a t c h e l o r  r a i l w a y  s i d i n g .  
The p r o s p e c t  is on t h e  w e s t e r n  s i d e  of t h e  r a i l w a y  l i n e  n e a r  
t h e  n o r t h e r n  boundary of  t h e  Hundred of T:"a terhouse ,  and 
embraces a  group of anomal i e s  l o c a t e d  d u r i n g  a i r b o r n e  s u r v e y s  i n  
1952. 

The a r e a  i n  which t h e  anomal i e s  occur  is a  f l a t  e x t e n s i v e l y  
l a t e r i t e  cove red  a r e a ,  bu t  s c a t t e r e d  o u t c r o p s  of s l a t e s ,  q u a r t z i t e  
b r e c c i a  and q u a r t z  v e i n s  occur .  R a d i o a c t i v i t y  of t w i c e  back- 
ground ( i . e .  1 0 0  c o u n t s  p e r  m i n u t e )  c o v e r s  a  b r o a d  a r e a  of 1200 
f e e t  e a s t - w e s t  by 600 f e e t  n o r t h - s o u t h ,  w i t h i n  which o c c u r  some . s m a l l  l o c a l i s e d  a r e a s  abou t  1 0 0  by 5 0  f e e t  where t h e  r a d i o a c t i v i t y  
i n c r e a s e s  up t o  a  maximum of  f i v e  t i m e s  background. Three  of 
t h e s e  h i g h e r  r a d i o a c t i v e  a r e a s  a r e  a s s o c i a t e d  w i t h  q u a r t z  v e i n s  
and  w e l l  hemat i s e d  zones.  

The r e s u l t s  of a  magnetometer  s u r v e y  which has  been  c a r r i e d  
out  show a  l a r g e  number of i r r e g u l a r  h i g h s  and lows of v a r i a b l e  
e x t e n t ,  ' The m i n e r a l  r e s p o n s i b l e  f o r  t h e  r a d i o a c t i v i t y  has  no t  
y e t  been  i d e n t  i f  ied.  
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Two shallow costeans, one of which showed a slight increase 
in count rate with depthy have been bulldozed in the area, and a 
few pits have been sunk with hand labour. No conclusive results 
have been obtained from this work however. 

It seems likely that the anomalous radioactivity is the 
result of secondary enrichment in laterite from an original ~ 
in the underlying rocks of the Brocks Creek Group. 50me further 
testing below the localised higher radioactive areas in the 
laterite therefore appears to be warranted, but the prospects of 
encountering an important ore body are not regarded as particularly 
encouraging. 

lli12ITH P.IVJ)~1_i\T?I!:8. 

Both detailed and regional geological and geophysical 
investigations were carried out in this area. 

Regional geological mapping was completed during the year 
of the Katherine, Mt. Todd and Lewin Springs, 1 mile military 
sheets, the area covered being approximately 1560 square mileso 
(Rattigan and Clark, 1954). The most significant results of this 
work have been the recognitiou of three different types of 
granite in the Cullen Granite; the recoe;nition that the Edith 
River Volcanics are of Upper Proterozoic age not Cambrian age 
as was previously thought; and the recognition of other volcanics 
in the Upper Proterozoic both above and below the Edith River 
Volcanics" The study of the shear patterns and their relationships 
in the granHic areas has also aided the detailed investigations" 
The regional party was also responsible for the discovery of the 
ABC prospect associated with volcanics in the Upper Proterozoic 
sequence. 

Numerous prospects occur in the area, namely, the Edith 
River Find, Tennyson's Prospects Nose 1 to 6, Hore and O'Connor!s 
Prospect, the Yenberrie Prospect and the ABC Prospect, and they 
have all been the subject of detailed investigationc Inspections 
have also been made by the deta i led pa rty of a i rbo rne sci nt illorr:et ,:::: 
anomalies and they have been involved in prospecting activitieo o 

A complete list of reports on mnvestigations is given in the list 
of reft:: re nces ~ 

~;QITH-B1YI:;~ ?IBl2. 

This prospect which is held by the Y.Ivl.C~.Ao Syndicate was 
reported on in 1952 (Fisher, 1952). 

During 1953, the detailed party kept in touch with 
prospecting activities carried out by the syndicate. 

From work done in 1952, it was seen that several short 
lenses of reddish, hematitic lode material with meta-autunitb, 
occurred in a shear zone in granite at this prospect. 

It appeared that only small scattered shoots could be 
expected to exceed ~he cut off grade of 0.1% eU52~ in the 
oxidised section of the lenses of lode material, and that mining 
operations of any consequence would be dependent on the lode 
material being leached and impoverished near the surface and an 
improvement in grade at depth. Prospecting activities have not 
yet reached the primary zone, and the Bureau intends to drill a 
few holes during the 1953-1954 tlwet ll season to test this 
possibility, and also to determine the nature of the primary 
mineralization in this type of uranium deposit~ 
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TRN:t\TYSON'S PROWyc'CTS NOS.--LTO.....§. (GaL'dner, 1953 and Jones, 1953). 

Tennyson's original discovery was made in October 1952, 
about 300 yards south-west of the Florina track, and ~.7 miles 
west of the turn off from the stuart Highway. All his subsequent 
finds are embraced in a reserve of 10 square miles granted to him 
at t ha t time. 

The six prospects include fifteen separate lenses of lode 
material, all of which occur in shear zones in granite. The lode 
material is similar to that at the original Edith River Pind, 
and consists of fine grained, reddish, hematised material, 
which often occurs as lenticular bodies, but sOIn3times as the 
matrix to brecciated quartz or sheared granite. A yellowish 
uranium minera1 9 which fluoresces under ultra-violet light, and is 
presumably meta-autunite, occurs in the lode material at 
Tennyson's No.1 Prospect. Assay results from samples collected 
indicate that the lode material at the surface in general is 
likely to average less than 0.1% eU308, but small sections in the 
lodes at the Nos. 1 and 2 prospects may attain a grade of between 
0.1 and 0.2% eU30~. Leaching and impoverishment of the surface 
lode material could possibly have occurred however, and there may 
be an improvement in grade at depth. 

At Tennyson's No.1 Prospect, Which is the best of the 
discoveries, there are five lenses of lode material ranging from 
30 to 115 feet in length, which have an aggregate length of 328 
feet. The width of the lode material ranges from a stringer up to 
about 15 inches. 

The lenses of lode material at the other prospects are 
generally shorter or narrower, and are generally less encouraging 
for the production of any appreciable quantities of lode material e 

The results from the test drilling proposed at the Bdith 
River Find should be a guide as to what will occur in the deeper 
parts of the lodes at Tennyson's prospects. 

This prospect,which was discovered during the year, is 
situated about 3 miles north of Tennyson's prospects. Very small 
occurrences of radioactive lode material, of similar type to that 
at Tennyson's prospects, occur in a shear zone in granite at this 
locality. They are not. considered to be of much importance. 

Y;-,NBF.RRD~ P;:W.sE:F.C1 (C+a rdner, 1953) 

This prospect, which is situated about 5 miles north-east 
of the Rdith River railway siding, was discovered by prospectors 
in February, 1953. 

The lode formation at this prospect can be seen outcropping 
at inter-vsls over a length of about 400 feet, and it occurs in 
a shear zone, striking N300lN and dipping 800S. n., in medium to 
coarse grained "Cullen" ~ranite. 

Three pits have been sunk on the line of lode, at intervals 
over a length of 250 feet. 

In the northern pit, which was sunk to a depth of 15 feet 
from the original surface (now bulldozed away) bunches of 
torbernite, a little malachite and what appeared to be uranium 
ochres were encountered a few feet below the surface, and Geiger 
readings of 1500 counts per minute (i.e. 15 times background) vJc:re 
obtained over a width of 12 inches. There was a marked decrease 
in counts below this level however, and assay results were low, 
none exceeding 003% eU30S' 
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In the southern pit, 250 feet farther south and s.nk 
to a depth of 3 feet, Geiger readings of 3000 counts per minute 
were originally obtained over a width of 12 inches in ironstained 
gossanous lode material with seams of torbernite. Samples 
collected from a depth of 3 feet in this pit, after much of the 
torbernite had been removed as specimens, srlOwed an average value 
of 0.32% eU30S over a width of 17 inches. 

The third pit is sunk centrally between the northern ancl 
southern pits to a depth of 15 feet. Smell outcrops of iron­
stained gossanous material with radioactivity of 500 counts per 
minute originally occurred at this locality. Assay results from 
samples taken from the pit were generally low, but samples taken 
from depths of 4 feet 6 inches and 6 feet 6 inches on north wall 
averaged 0~19% eU30S over 19 inches and 0056% eU30S over 6 inches 
res pe ct ive ly ~ 

The Yenberrie lode formation differs from other lodes in 
the ]-:;dith River area, in the presence of torbernite, copper 
staining and ironstained gossanous material, the latter obviously 
resulting from the weathering out of sulphides. The lode is 
narrow and values are erratic near the surface, but it is p0~sibl~ 
therc' could be leaching and impoverishment of the lode in the 
oxidised zone, with a better and more uniform grade prevailing 
in the primary zone. It is considered that the grade and 
nature of mineralization in the primary zone should be tested. 

The Yenberrie shear zone has been t raced in a south 
easterly direction for a distance of about 4 miles, and within 
it have been found sporadic occurrences of uranium an.d copper 
mineralization. 

:!l12..Q_R,~OSP:r:CT (Matheson, 1953 and Jones, 1954) 

This prospect was discovered by Geologist A.B. Clark 
of the Bureau of Mineral Resources on the 3rd September, 1953, at 
a point 11 miles distant and on a bearing of 33 degrees from the 
Katherine Post Office. 

The prospect occurs in a belt of basic to intermediate 
lavas interbedded with quartzites and grits of the "Vlt. Callat)~._ 
Group" (part of the sequence previously grouped under Buldiva 
Quartzite) of Upper Proterozoic age. These volcanics and 
sediments have a general strike of N30 0 W and a general dip of 
40 to 45 0 N.r.., but there is a local steepening in dip to about 
70 0 N.E. n~ar the prospect, due to faulting. This fault strikes 
in a north-easterly direction and appears to dip steeply. The 
horizontal displacement thereon is about 1 mile, the eastern 
side having moved south. 

Hematite occurs as coatings on the qua~tzite underlying 
-:he volcanics,' and a netvvork of steep and flatly dipping, reddish, 
hematite stained, silicified veins occurs in the volcanics at 
the fi nd. 

The nt::-arest exposed granite is approximately 20 miles 
distant. 

Autunite and phosphuranylite are present in the outcrops 
at the site of t m original discovery, where readings of 8000 
and 10:000 counts per minute were recordBd~ with an Austronic 
Geiger Counter. Two grab samples, of what appeared to be the 
richest mater~a19 taken from the outcrop, assayed 0.59 and 0045% 
eU3bS respectively. 

Radiometric contouring in the vicinity of the find with 
a scintillometer has shown that the anomalous radioactivity in 
excess of 40 counts per second extends in a north east direction 
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over a len~t11 of about 340 '::\:;et and a 'vvidth of 200 f~8t, and 
corr.esponds more or less with the area of volcanics outcropping 
through the sandy soil. Within the 40 counts per second contour 
is a restricted area extending north easterly over a length of 
200 feet and a widtr1 of 70 feet, which shows counts ranging from 
75 to 500 per second. The 500 counts per second contour is 80 
feet long and 20 feet wide. The background scintillo~~ter 
reading for the area is 15 counts p~r second. 

During the year 1400 feet of bulldozed costeanin~ and 540 . 
feet of hand costeaning were carried out at the find, but 
prosgecting to define the extent of mineralization on the surface 
is by no means completed •. 

The bulldozed costeaning, which has been carried out in 
soil covered areas, 118S not yet yielded any important results, but 
the hand costeaning, which was done on the outcroppinc; area, has 
provided valuable information. Six parallel hand costeans (A to 
F) on a north westerly bearing have been sunk to shallow depths 
across the outcrop of the lode at intervals over a length of 180 
feet. 

Sampling done in costeans 1\, C and :£11, gav.e the following 
results:-

Co.§te§.Q Hidth ~~.§£~Val~ --
A 12'6 tr 0.305% eU30S 
C 37' 0.75% eU30s 
F 15' 0.511% eU30s 

costeans B, D and P. have not yet been deepened or extended 
sufficiently to obtain representative samples and obtain a 
proper idea of the width of the lode material, but high radio­
activity already occurs in sections of them. 

No primary uranium minerals have yet been identified at 
the prospect, and no copper minerals are present, but secondary 
copper mine ·als have been noted in the volcanic belt elsewhere 
along its strike. 

The reason for the localisation of uranium mineralization 
in the volcanics at the find is not yet clear, and further work 
will have to be done to establish it. It is possible that the 
north east striking fault, which cuts through the area, may have 
a bearing on mineralization. 

Further work will also have to be undertaken to 
deter'mine tIle shape, size and attitude of the orebody, which is 
not yet well-defined. ~ith a view to determining this, il is 
proposed to drill a series of vertical holes over the deposit 
during the "wet" season. 

The deposit occurs in association witb a belt of volcanic 
rocks well above the base of the section of rocks belonging to 
the Upper "roterozoic sequence. 'Ihis in itself is an important 
discovery in opening up the Uppe~ Proterozoic sequence as a 
potentially favourable province for prospecting for uranium 
deposits. It is hoped that further geological work will lead to 
establishing structural controls for uranium mineralization 
with in it. 

~P.NllEl-l L!\N~Pi\..31X 

Both detailed and regional geolo~ical and geophysical 
investigations were carried out in tbis area. 

Reg'ional geological maphiing w~s completed during the year 
for portions of the Goodparla North, Goodparla South and Mt. 



r:velyn, 1 mile military sheets g the area covered being approximately 
730 square miles (~'alpole, 1954). The most significant results 
of this work are the reco~nition that the sequence of rocks 
Upper Proterozoic ,previously grouped under Buldiva Quartzite, 
can subdivided into three groups? namely, the nt. Callanan 
Group, the ~dith River Group and the Gerowie Group; the recognition 
of a possible subdivision in the Lower Proterozoic sequence; 
recognition of a major fault zone along t valley of the South 
Alligator river; and the recognition of mineralization in the 
Upper Protel"ozoic rocks.. The Mt .. Callanan and "dith River Groups 
are separated by an unconformity, and an unconformity is suspected 
between the Pdith River and Gerowie Groups, but the evidence as 
yet is inconclusive. }\ belt of high grade metamorphics in the 
Lower "')rote50zoic sequence, is suspected of be ing older than the 
Brocks Creek nroup, and the name Ba rramund i Group has been 
proposed for it. rther fieldwork is necessary to substantiate 
this subdivision. 

During the course of ional mapping, a uranium prospect, 
now being referred to as the Coronation Hill Pros ct, was 
d iscove rGd. by Ge olog ist B. T'. 1'ialpo of the Bureau of !Iii ine reI 

sources~ at a point about 24 miles distant on a bearing of 109 
degrees from Goodpa rla Homes tead. 

Following its discovery detailed geological and ophysical 
investigations were undertaken, as well as costeaning and dtaIT.')nd 
drilling" (.Allen, 1954). 

The radioactive anomaly occurs on the northern slope of 
Coron9tion 11 between quartzite cliffs of the Mt. Callanan GreTlJ 
to the south~ and a copptlr-bearing qua11 tz-f led shear 600 fe<:3"c 
farther north, whitf3h stl"ikes in a westerly direction. Se::l.i;::::'[!.ts 
of the Mt. Callanan Group a 0 occur to the north of t ccppe:­
bearing shear, and j in the light of present information, appear 
to be down-faulted. 

Geophysical work s shown that the raa.ioact 8noI~aly 
at the surface ~ s Ge r readings of from 125 to 175 counts 
per minute over an area of about 50,000 square feet, withtn YlhicL1 
are some local high spots witt) r'eadings up to a maximum 700 
counts per minute. The background readi for the area is 50 
counts per minute • 

. Chloritic schists and s tes, which strike in a north­
westerly direction and dip about 65 degrees southwest, occur as 
a discontinuously outcropping belt along the north-eastern side 
of the anomaly, and also outcrop sporadically on the hill slo 
farther to t sout ast. There are di erences in opinion 
regarding t hEl age of these rocks but, due to their scbistosi 
and steeper dip, the writer' rEl rds them as belong to t 
Brocks ere Group of Lower' Pro 8r'ozoic age. It is also consi~3~ ~ 
thct quartz injection in the shear is of Lower Proterozoic age, 
but later movements on it could have occurredn 

The south-western side of the anomaly occupies an area 
which is extensively covered by Boil and scree: but pit-s1 ~nZ 
and costeaning has shown that a kaolinised 8 lor cong1o~e~3te 
or brecc occurs as the underlying rock. S18te and quartzitEl 
frasments, typical of some of the rocks in the Brock's Creek Group; 
are present in the breccia, and it is considered to be rt of 
the acid volcanics occurring c.t ttl€; base of t !VIt. Ca lanan G"'01.:': 
in this a rea. These ac id voJcan ics a re cons ide red to have be-.:.' 11 
deposited on a very irregular eroded surface of Brooks Grs ro?~s. 

The costeaning and pit sinking which has n done and wh~ .. ,;h 
has so far been concentrated chiefly along the western side of ~hc 
anomaly indicated an increase in radioactivity with depth. In ~~8 
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pit G and at the western end of Costeans Nos. 2, 3 and 4, the 
secondary uranium minerals autunite and torbernite occur in the 
kaolinized brecciated material. Assay results of samples taken 
from the south wall of the pit ranged from 0.022% E U30S to 
0. S8~~ e U3089 wh ile is rab samples f rom If hot II a reas in some of the 
costeans assayed 0. 97~b9 3.92;;; and· 0.15>~ e U308-

Secondary uranium minerals also occur in the sections of 
costeans sunk in tha chloritic schists, and is present chiefly 
as torbernite. 

The occurrence of secondary uranium minerals near the 
surface has already been shown to extend in a southerly direction 
up the hill slope over a length of 200 feet. 

Following the initial investigations arrangements were 
made for drilling t~-~o ho18s in the area. These diamond drill 
holes are now completed and a summary of results is given belowe 

0' - 48' 

48' -305' 

305'-436' 

Co-ordl.nBtes 
Bea ring 
Depress ion 
Bo re length 

240'8, 185'1,'V 
230 degrees 

35 degrees 
503 feet 4 inches 

Chloritic Schists belonging to Brock's Creek Group. 

UNC . ,N}1"jRMITY 

ilngular conglomerate with fragments Brock's Creek 
sa nds t ones and slates. I,·lat r ix is sa ndy and may be 
tuffaceous. Reddish J\mygdaloidal acid volcanics 
between 278' and 288' •• Pyrite present in section 
between 239' Bnd 278'. 

Chloritic shales with serpentine and talc and 
sandstones. Red earthy hematite and some specular 
hematite veinlt;ts in this zone. Core crumbly and 
regarded as transitional stage into overlying 
Ht. Callanan sediments. 

436'-503'4" ::?ceddish brown sandstone showing fine bedding and 
pebbles in places. Obvious Mt. Callanan sediments~ 

This hole passes from lower to upper beds in the Nt. 
Callanan Group as the hole progresses. No precise break between 
the volcanics and the sandstones of the Mt. Callanan Group has 
been recognised but the section between 305' and 436' is rega::-ded 
as a transitional stage from one to the other. 

The following assay results giving values of 0,,01% e U308 
or greater have been obtained from core and sludge samples. 
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C 0 £Q.J?~n.:.:; le s § 1 uQ.B5L.§.§.!l1J2le s 

De2.tb Valu~ DeJ2.!1! 'yalue 

68'6" to 70'6" 0.014% eU308 75 ' to 80' 0.015% eU308 !l> 
~ 70' 6" to 72 i 6" 0.011 85" to 90' 0,,011 c+ 

72'6" to 74'6 11 00019 90' to 95 ' 0.013 ~ 
~ 

90' to 95' 0.011 100' to 105' 0.030 r" 
c+ 

95' to 87' 0.013 (!J 

97' to 100' 0.017 N 
102' to 105' 0.017 0 

~ 
(!J 

248' to 250' 0.0*5' 245' to 250' 0.058 
250' to 252' 0.103 250' to 255' 0.014 
252' to 254' 0.025 255' to 260' 0.090 
254' to 256' 0.028 260' to 265' 0.086 I-d 

~ .... -, 
256' to 258' 0.126 265' to 270' OG063 '"':l 

r" 
260' to 262' 0.033 270' to 275' 0.017 Tl c+ 

262' to 264' 0.117 275' to 280' 0.021 
~ I CD 
j, 

264' to 266' 0.073 280' to 285' Oft 014 \: N 
I 0 

266' to 268' 0,.068 285' to 290' . 0.058 \' 
~ /, 

268' to 270' 290' 295' 
(, CD 

0.071 to 0.014 

1 
272' to 274' 0.013 
274' to 276' 0.014 
276 ' to 277'6 11 0,046 

No primary uranium minerals were recognised in the pyri tic 
zone. Mi ne ragraph ic invest igat ions of the small quantities of 
sulphide mine rals present in coros from a depth of 257' 6" in NOG 
hole, revealed the presence of pyr ite, ma rcas i te, chalcopy" ~ ts, 
bravoite, galena and possibly sphalerite. 

Co-ordinates 
Bearing 
Depression 
Bore le ngt h 

GE.Q1.Q,QI C.61_LOQ. 

Jh12 :.1i:..-B_o2..~ 

360 ' S, 9 ° ' \'1. 
224 d.egrees 

35 degrees 
503 feet 3 inches. 

1 

0' 163' Chloritic Schist with some fine siltstone. Brock's 
Creek rocks ~ 

163'- 247' 

247'- 282' 

282'- 453' 

453'- 503'3" 

Tuffaceous sandstone, 

Sandstones and shales - partly tuffaceous and 
frequent angular fragments. 

Similar to absve but core crumbly with earthy 
he~atite and specular hematite veinlA~s in shaleo 
Transitional zone into Ht. Call8n8n sandstonE:. .:. --. 
428' to 453'. 

Reddish brown Uti Callanan sandstone - locally 
finely bedded and contains some pebbles. 

This hole passes from lower to upper beds in the Mt. 
Callanan Group as the hole f~c2rc~2es- Again it is dif.ficult to 
fix a precise break between volcanics and overlying sandstones 
in the I'/It. Callanan ~pct ion. It is thought that the sect ion in 
this hole from 163' to 453' represents stratigraphically the 
section from 48' to 436 feet in hole No.1, even though it may 
not be very similar lithologically" 
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Core and sludge samples from the hole giving values of 
0.01% e U308 or greater are as follows:-

CO!~_§..§m12le.§ .9.1 ud .B.!L§~illle s 

De.12ib :ValE~ 12~th .Yll:.1ue 

49' to 50' 0.015% e U308 65' to 70' 0.028>'; e U308 
64'6", to 65'6" 0.071 70' to 75' 0.012 
65 ' 6" to 66' 6" 0 ~ 060 95 ' to 100' 0.043 
67'6" to 68'6" 0.117 100' to 105' 0.036 
70'6 11 to 71'6" 0.050 105' to 110' 0.07 
95 ' 6" t 0 96' 6 " 0.013 110' to 115' 0.016 
96'6" to 97'6" 0.232 115' to 120' 0.01 
97' 6" to 98' 6" O. 019 130' to 135' 0.01 

1,00 i 6" to 101' 6" 0.025 170' to 175' 0.022 
101'5" to 102'6" 0 .. 032 175' to 180' 0.01 
102'6" to 103'6 11 0.013 185' to 19O' 0.011 
103'6" to 104'6" 0.287 200' to 205' 0,019 

~ 
~ 
c-i~ 

~ 
p 
1-" 
". 
:D 

N 
0 

1 

!) 

('J 

104'6" to 105'6 11 0.127 295' to 300' 0.01 
CD:;::<=: 495' to 500' 0.01 QJ 1-" n J 

105'6" to 106'6" 0.085 >-;let-I-' 

106 '6" to 107'6" 0.020 
c+::y~ 
::Y I 

107,'6" to 108'6" 0.119 
l'..;-""' M' I 
~ -

CD 

108' 6" to 109' 6" 0.075 ::y p., r' 

109'6" to 110'6" 0.023 
CD p, r.J 
S I-' lJ) 

110'6" to 111'6':' 0.094 
co (I) C' 
c:-I- ~ 

111'6" to 112'6" 0.065 1-" 

)~ 444'6" to 446'6" 0.055 

The drilling has tended to confirm the existence of a 
belt of acid volcanics of variable character at the base of w~· 

[,." 

p', 
':1" 
( , 

is at present known as the Mt. Callanan Group. The acid VOICSll. 
have been deposited on an irregularly eroded surface of Brockls 
Creek rocks. 

The drilling has not disclosed any important uranium 
ofe bodies, but is as yet inconclusive. Some uranium mineralizat­
ion is undoubtedly associated with the acid volcanics and s;,ppearo 
to be closely connected with areas where black slate fragments 
are abundant. Drilling so far undertaken has not tested the 
possibility of uranium mineralization occurring in the underlying 
Brock's Creek (troup. It appears that testing of the black slate 
bed in the Brock's Creek Group, which has shed the fragments 
contained in the acid volcanics, should be undertakeno 

Much further drilling is required,to test the Coronation 
Hill area properly, and the following I[vorl( is recommended: 

(a) Vertical drilling to delineate properly the junction 
between the acid volcanics and the underlying rocks 
(tentatively referred herein to the BrOCk's Creek Grou~' 

(b) Angle-hole drilling in the "Brocks Creak Group" below the 
acid volcanics, in orden to test the whole of the sectio~ 
from the vertical cliff face northwards to the copper­
bearing quartz-filled fault (See plate 2). 

The Coronation Hill discovery is important in that it 
draws attention to the occurrence of uranium in the acid 
volcanics at the base of the Mt. Callanan Group, and indicates 
scope for widespread prospecting wherever these rocks cropout. 

'" 
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Mllill- 'J~LO( ICA~ND p; T~XLO(l-IGAL nrvr;STIU~TIONS. 

~here it was found necessary for the guidance of field 
work, samples were for~arded to the Bureau laboratory in 
Canberra for quick petrolo'~icBI and mineralogical 
determinations., Additional investigations are being carried out 
during the inter field season. 

Mess rs • Vi. Dallw it z and 1, '. Robe rts have ably supported 
the field parties in this 'work, 

Geochemical work was carried out durinJ the year in the 
vicinity of the known prospects in the four areas of 
investigation, and additional work was done at Rum Jungle at the 
request of Territory Enterprises Pty. Ltd. 

The work involved tests for the presence of copper, 
cobalt and lead y and the results are described in detail in a 
separate report (Debnam and ,/'Thite, 1954). 

The results obtained outside the Hundred of Goyder can be 
summarised as follows:-

Brodribb area - Negative results for Cu, Co and Pb. 
Some positive results for Pb at T:lla Creek 
but may be disintegfation product of uranium 
or thor ium. 

"-ate rhouse a rea- Pos it i ve results fo r Cu at the 'ate rhouse 
Nos. 1 and 2 Prospects. 

Ddith River area - Positive results for Cu in regional 
prDspecting south of Yenberrie. 
Some positive results for -Pb at Driffield. 

Arnhem Land area - Positive Cu 8nd ~b over part of Coronation 
Hill. 

rdiscellaneous - 7)ositive Pb at Madig8n's prospect, but low y 

widely dispersed and of little interest. 
May be due to distntegration of thorium 
minerals. 

Two Bureau Sullivan H.D.22 hydraulic feed machines were 
in operation during the yeary and an additional Sullivan HD22 
machine was obtained for the contract drilling of one hole in 
the Coronation Hill area. 

During the yeary surface diamond drilling in the area 
amounted to 3071 feet carried out in three different areas as 
indicated below; further details are given in a later table. 

Brodribb Prospect 
Ella Creek ::'rospect 
Coronat ion Hill 

Prospect 

1587 feet 4 inches 
477 feet 

1006 feet 7 inches ------------

Much better core recovery was obtained during the drilling 
operations than in provious years, and this is attributed mainly 
to the sOle use of Sullivan hydraulic feed machines' and the use 
of larger bit sizes namely NX, NM and BX. The experience of the 
operators and the more settled nature of the country than at 
Rum Jungle were also contributing fac~ors. 
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Details of the aVerage core recovery and rate of drilling 
per ~'l(_:,~~(~ in t11~ tLrc8 ,']['",0° 9 OPt.) as follows~-

Footage Rer week 

Brodr ibb 6 43 feet. 71.9% 
(one shift per day) 

Blla Creek 2 46% 50 feet. 
(one shift per day) 

Cor 0 no t ion Ii ill 2 87% 100 feet 
(2 shifts per day) 

The drilling completed during the year fell far short 
of the 18,000 feet orizinally planned~ and this was due partly 
to a chonge in policy restricting drilling in some areas, and 
partly to a shortage of machines and crews. 

Of the machines an order for the Bureau, only two of the 
four - deco portable drills wert:: delivered in Darwin by the end 
of the year, and the naydraulic machine was still undelivered. 

Drilling operations in the area are restricted over the 
"wet" season, but it is hoped that it will be possible to carry 
out soms addi t ional test drilling at the JiBC prospect and in 
the 1 dith River area, • 

• 
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DIAMON'D D1ULLING IJ\TliC.:INE_D1-\I/.WIN lUJA 1953. - _ ..... -----_... --~------.---

-------------'------~----~----.- ........... ~-------------.. ---... -----.-- -------------_.-----, 
DBPOSIT DHILL CO-01mS RED LEVEL ~ BR.flR.IHG DLPT?J;SSION BOIlE nmTHUMENT j~8G.i\Y RElvi.i~RK8 DRILL 

__ . _____ S ITIiL __ SITE _SI!!L-~U~GNETIG ___ . __ . ___ ..1?EP1li-_____ % e_.1!,3.9.a.-. _____ ~ ________ _ 

TJrodribb B1 50N 
726W 

403' 

196' 

30 i -35' - 0..,01% 
85'-90' - 0,,01% 
115'~120'- 0 0 01% 
135'-140'--00013% 

Sullivan HD~;::' 

----_._----------- . _____ ----'-____ ~ ________ J?erna l:E9-e.r--.9.!..Ol% . ___ . ____________ ..,--. __ _ 

" B2 SON 
:~.402W 

207' 45 0 118'10"40'-45' Oc015~b Hole obandoned " " 
Rema inde r 0.01% 

_ ... ------,----_._---,------_._---- -----------------------------------------------------------------------
B3.: 1508 

1400Vr 

- 205' 269' 60' -65 t 
Remainder 

" " 
\ 
I -_ ..... '" .... ~--... -----~---.----..,--- .... "'.-.--. -------- ---- ~.(------ ._ .. ' .... _._---. ..------...... _--_._-------------

" " B4 300f~ 
711W 

187' 3600 250' 45 1 -50! 
50! -55 t 

. Rema i nde r 

Oe013% 
0 .. 019% 

rrf 0,,0170 

II " 

-----_.-----------,---.....------ .-...-----~---.... ---.. -.-.-------......... ---------------------,------
B5 3708 

1412W 
198' 3600 

----~----------.---.----.----,---. 

" B6 2658 
1075W 

186' 3600 

246' 6" ... HI .samples 00 01;Y~ " " 
-------_._ .. _ .. _-..... -... _---_ .. ---------------------------------

300' " " 
,. ____________ .. _,_, ..... ____ .. __ ~ ___ , _________ .... ·9._ .. _________ " ____ .... _____ , __ . _______ . _,. ____ --.----_'_..--

(JOL'OI.1f:lt ion 1 
hill 

240S 
185W 

360' 

.--------~ .. ~-----.. --------------. 
" 2 3608 

90"V 
360' 2240 

503'~" Core samples showed 
250' to 252' 0~10% 
256' to 258' 0.12% 
262 t to 264' 0.11% 
ReDID i nde r 0.1% 

503' 3" Core samples showed 

1
67'6" to 68'6" 0.11% 
96' 6" to 97' 6 ~I 0.23% 
103'6" to 104'6"0.28% 
104'6" to 105'6"0.12% 
107'6" to 108'6"0.12% 

Remainder 0.1% 

" II 

------------------,-----------. 
D o D.Ili .. 2 drilled 
unde r co nt ract 
by Enterprise 
Explorstion Ltd. 

II II 

---.. ----------,------~-----,---,----,--- -- .. :~--.--.,..~ .. -.--------. ------------------------
Ellc Creek E1 3278 . 

367W 
567' 300' Sludgo .samp18s bo'cween 

1,00 and 145 feet 
showed ronge from 
0.012 to 0.027% 

II II 

----.---------~---.---.------.---.-'----.--.. ------
II E2 502S 

377W 
587' VL: rt­

tcol 
rr'ob ing showod 
J:'odiooct ivi ty 
throuehout with 
counts up to 
1800 PGJ:'.minute. 

Drilled wh ile 
testing machine Mindrill E100 

------'---------- -----,---_ .... ---.- .... _-------------..........-- .... _-_._----_-.:..,----- .---..-,..--... ,._--..... -----.--------
" E3 227S 

387W 
5'('ot 

-~ ..... -------.----.. ----------
149' 

---- ---,----_. 

ilSS3Y results 
unr:\8i.IDble 

Hole in progress Sullivan HJ)22 

~---,-,----.---,. ._--_.---------,-------
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Th8 nirbornc inv8stigntions involved regionnl, 
S.lOron-control18d~ scintillometer [md m8gn8tometer surveys, 
using 0 D.C,3 aircroft VH-BUR~ During 1953 th8 airborne 
s8ction operated in the nreo from May until October. 

Difficulties were 8xperienc8d during th8 year in 
est[;blishin8 Shor£m beocons south of ~_,delnide RivtJr, os too 
mojor hills have flot coppinss of rocks of the Lulloman or 
Buldivo Groups, which form cliff faces preventing occess to 
tho hill tops for the Shoran trucks\ ~s n result th~ best hills 
could not, in mnny instonces, be used for Shoron stations, ond 
this limited the range for survey flights from the stotions, 
and resulted in a reduction of the coveroge onticipated for 1953~ 

Some revision of the order of flyinG areos BS 
originnlly plonned was 81so found necessary, due to the 
prolonged II wo t ll season, the ro[;ds in the northern port of the 
orea leading to the old beacon sites were inaccessible until 
loter in the season thnn usual. 

The 8.ccompr1nying mop (Plate 1) shows the area covered 
b;sr airborne surveys to the 31st December 1953. The following 
oreos (based on the 1 milo military grid) were flown during 
1953, nnd the totol nrea covered amounts to approximotely 2,900 
square miles. 

Burnside Sh8et 

I -:eynolds River 
Sheet 

Ban Ban 11 

T ipP8r8ry 11 

~pprox. 1700 sq. miles 

Pnrts Lewin Springs 

1 
of Mt. Todd 

FlorinB 
Kathe rine 

~pprox. 1200 sq. mi18s. 

The oirborne scintillometer anomalies located in the 
Brocks Creek district (i.e. the eastern side of the Burnside 
sheet) were mode rvoiloble to the ground parties in the field, 
ond prelimin8ry inspections of thorn ~~re made towards the end 
of 1'953. 

Detoils of the anomolios located in other areas 
were not to hond until the end of 1953. and inspections of them 
will heve to be undertoken during 1954. 

?ractic811y all the oirborno scintillometer 
anomolies locnted during tho surveys in the Rum Jungle district 
in 1952 have now been investigoted on the ground, and 
inspectionol reports on them are ovnilable. ~plon showing the 
locntion of these al1omolies hos recently been published. 

From the follow up ground investigations to date, it 
appears thot, as used Bt present, the airborne scintillometer 
hos certain definite limitations. 

The investigation of anomalies has not yet led to the 
discovery of any important ur8nium deposits but it c8nnot be 
s8id thot thorough testing of th~m hos been undertaken. On the 
other hDnd, the nirborne scintillometer has foiled to detect 
some uranium depOSits located by prospecting on the ground (e.g. 
the ~BC prospect, ~atherine Bnd th8 Fleur de Lys prospect, 
Brock's Creek). This may be due to the back~round radioactivity 
in s')mc beds, giving a mass effoct which masks small local arcas 
of high rodioactivity. In any cDse, the conclusion arrived at 
i~ that, 8t present, exhaustive prospecting is only possible by 
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The airbornu scintillometer m8Y hOINcvtJr be 
lu8ding to likely 8t't)[18 fot' inves·tigD0loLl" 

h list of anomalies located during airborno surveys 
during 1953 by coordinates on their respective military sheets 
is given ~s ~ppend1x Ie 
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The investigations cerried out by the Bureau during 
1953 have led to the recognition of other types of radioactive 
depos its t hEln those oc curr i ng Bt Rum Jungle (lIat hos on, 1953). 
~lthough the deposits are not yet fully understood s it is 
considered it will be of advrmtoge to the MininG public to 
describe briefly the types and circumstance of occurrence of 
those already known in the KBtherine-DBrwin region. 

~lliIT~'S TypL_]T~-?O§l!. 

The '-hite's type of deposit is a mixed copper­
uranium deposit associated with cBrbonaccous slates ond graphitic 
schists of the =srock's Creek group of Lo~wr -:)roterozoic age. 
Lead minerols ore associoted Iivitl1 some deposits of this type, 
i.t rfhite's deposit, the primary ore consists chiefly of primory 
copper sulphides 9 pyrite ond uraninite occurring as selective 
rep18cements of bedding Gnd cleavage in the carbonaceous slates 
rmd grnphitic schist, but quartz veinlets with these minerals 
olso occur in the orc bodyo Torbernitc, phosphurBnylite, 
saleeitc, kasolite and uranium ochres occur in association w~th 
secondary copper minerals in the oxidised zone. Johonnite 
occurS as on eff~oftescence on the wall in the underground 
workings at the 100 ft. level. 

The deposit is considered to be of hydrothermal 
origin~ 

Other prospGcts y Ii/hlch are considered to fall in·~o 
this cntegory, Bre Brown's Prospect, 1!hite's South prospect, 
Intcrmedi[1te _'rospect, IJlt. Fitch prospect, Nt. Slloobridge 
Prospect, "Plaur de Lysll Prospect (Brock's Creek) [md liaterhous,a 
No" 2 "rospect. 

The Uaterhouse No o 1 Prospect, which hos not yet 
beon tested however, could possibly be a more leached and 
impoverished equivalent of the same type of deposit8 

.. It Dys on's depos it the uran ium mine rol iza t ion occu l-~S 
in close association with thin beds of carbonaceous slate 
interbedded with quartzites ond some limestone, ond these rocks 
also belong to the Brock's Creek Group of Lower Proterozoic agee 
The secondary urBnium minerals autunite, soleeite§ sklodowskite, 
uronosphaerite (?) and probably uranium ochres occur at the 
deposit and are known to persist to 0 depth of 100 feet from the 
surface. :GTo primBry uranium mineral hf:'s yet been identifiodo 
Pyrite is abundont at deDth in some of thu beds of carbonaceous 
slate, but chalcopyrite is of rare occurrence. 

Quartz veins some of which contain pyrite are presen·~ 
in the 8reo s and the deposit is considered by the writer to be 
of hydrothermol origin. 

White's Extended Prospect is considered to Ibe a 
similar type of deposit. 

The Crater Jrospect is situated approximately 3t 
miles south-east of "ihite's Deposit, Emd is a type locality feL' 
10w-gr[1de radiooctive conglomerate beds~ occurring in The Crater 
Grit Formation of the Brock's Creek Group. Three separate 
radioactive conglomt3rate beds, witl1 lenticular habit9 occur i.n 
this formation rmd they extend 8roudd the southern end of thG Hl.~-:-_ 
Jungle domol structure for a distQnco of 6 milosn 
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Mineralogical work done to date has failed to 
identify the mineral responsible for the radioactivity~ but 
it appears to be intimately associated with iron minerals 
(particularly hematite). The quantities of zircon and monazite 
present in the conglomerate are quite insufficient to account 
for the radioactiVity. Radiation absorption tests and chemical 
assays hove suggested that the radioactivity is due to uranium~ 
not thoriumn 

The occurrence of these radioactive conglomerate 
beds in the some area 1 nnd in the same rock groups in which 
hydrothermal deposits are knoviJU$ suggests th[1t the mineralization 
is of hydrothermal r[lther thEm detrital origin" 

The beds are too low-grade at the surface to warrant 
mining, but they may possibly be leached ond impoverished in 
the oxidised zone~ and they might improve in gr8do at depth.; 

EDITH RIv:r:;R TYPr, DEPOSIT. _______ C7 __ r ______ _ 

Short lenses of fine-grained 1 reddish 1 hematised 
Jode material with m~ta-·autunite occur i~ steep, no·rth nortL­
westerly trending shecr zones in the Lower ?roterozoic Cullen 
Granite in the ~dith River area e Several prospects are 
known, and the lode materiol sometimes occurs Co the mntrtx 
to breccioted quartz or fragments of shcored granite. No 
gossanous lli8terial~ suggestive of the weathering out of 
sulphides~ is associated with the lode moterial J anQ p as the 
workings are still in the oxidised zones the noture of ~hc 
primory mineralization is unknown. It oppoors th[lt only smnll 
scattered shoots can be expected to excoed the cut off groQe 
of 0 0 1% e U30S in tho lode material at the surface, but 
it may be leDch~d and impoverished in the oxidised zonen 

There have been three major p0riods of shcartng, i~ 
different directions, in the Cullen Gr8nite~ and the entry of 
the radioactive lode mot(!rial appeors to h3ve followed the 
lost period of she3rins. Tho uranium mineralizotion ~.s 
regard.ed by the \7riter as of hydrotherm8l origin, nnd tentotly:::'­
as emanating fl"'om the Cullen granite, but it could posstbl;; 
be younger in age. 

The known deDosits of the ~dith River type are the 
J.: I • 

Bdith River Find, Tennyson's Prospects ond Hore ond 0 Con~or·G 
Pro spec"J ~ 

This deposit, which represents a variation fro~ ~h~ 
Edith River type of deposit, is situated about 5 miles ncr~h­
eost of Edith River 8idinga 

The lode mnterial at this p~ospect also occurs j_n 

[1 st eep no rt h-no rt h-we st0 rly t re ndi ng she [l r zone in t 11e Culle n 
Granite, but torbernite and secondary copper minerals are 
present in the oxidised zone. Ironstairied goesanous moter\ol, 
indicative of the weathering out of sulphides, is olso associated 
with the lode" 

The Perguson River prospect is a similar type of 
deposit" 

l~t the COl"onLltion Hill Prospect, secondary ur3D i1 1IT­

mineralization occurs neor the unconformoble junction of the 
Mt. Callonan Group of Upper Proterozoic age and the Brock's 
Creek Group of Lower Proterozoic ageo 
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In the vicinity of the Prospect the rocks of the 
Brock's Creek Group consist of steeply dipping chloritic schists, 
which are intruded by a cupriferous quartz vein [1 short distance 
north of the radioactive anomaly. The overlying rocks of the 
Mt. Callanan GrouP9 which rest flatly on the irregular surface 
of the Brock's Creek Group, show an angular conglomerate with a 
matrix of kaolinised rhyolitic ash at the base 9 cmd -pass upwards 
through aqueous tuffs and acid lava into sandstone and pebble 
beds. The sandstone and pebble beds ore part of whot has 
previously been referred to as the Buldiva Quartzite. 

The secondary uranium minerals autunite and torbernite 
hove been recognised at the deposit in the oxidised zone, chiefly 
in the angula r co ng lome rat e, but p8 rt ly in the u nderly i ng c hl0 ri t 1c 
schist. Sulphide mineralization, consisting of pyrite, marcasite, 
chalcopyrite, bravoite, galena and possibly sphalerite, occurs 
in 8ssoci8tion with r8dioactivity in the angular con2:10merate at 
depth. No primary uranium minei:'als have yet been identified 
however, Bnd tho radioactivity present is considered to be due 
to a finely divided secondary uranium mineral, apparently not 
intimately associated with the sulphides. The so-called secondary 
mineral could perhaps represent a primary occurrence of a uranium 
mineral usually found in secondary deposits (e.g. autunite). 

Based on cVDiloble drill hole information, pyrite 
mineralization appears to have a selective preference for fragments 
of black shale in the tngu18r conglomerate, which are tll0Ught to 
have been derived from the Brock's Creek Group. It is ~onsidered 
that good concentration of uranium mineralization may occur where 
obundont frngments or lenses of black sl101e occur in the 
c [) nglome ra te 0 r in bIG ck shales in Bro cks C r8ek ('i-roup adjace nt 
to the unconformi ty. 

The nature and circumstance of occurrence pf primary 
minGralizotion at this prospect is as yet not clear, but available 
evidence Eupports a hydrothermal or~gin. The alternative modes 
of occurrence are that the volcanics at the base of the Mt. 
C811anan Group 8re responsible for the prin18ry mineralization, 
or that primary mineralization occurred in the underlying 
Brock's Creek Group ond that fragments of lode material ore 
included in the volcanics. 

This deposit occurs in a belt of basic to intermediate 
lavas interbedded with quartzites and 2rits of the Mt. Callon6n 
Group of Upper -"roterozoic age. This volcanic formation is higher 
in the sequence than that at Coronation Hill • 

. uutunite nnd phosphuran3Tlite are present in the 
outcrops at the site of the original discovery, and are also 
present in a numb8r of costeans. No secondary copper minerals 
~re present at the find, but they have been noted in the volcanic 
formation elsewhere along its strike. ' 

Only superficial prospecting operations h8ve so far 
been undertaken at the deposit, and the nature and manner of 
occurrence of the primary uranium mineralization is still unknowno 
It is thought that the primary urEmium mineNl1ization moy 
eventually be found to be closely connected wtth a network of 
steep and flntly dipping, reddish, hematite stained, silicified 
veins, intersecting the volcanics at the deposit. 

It is ~t present not cleor whether or not the primary 
ura n i urn mine ['al iza t ion is as soc ioted \IV it h the volcsnics themse Ives 9 

or has been injected into them along a northeasterly trending 
faul t, wh ic h st r ike s through the [1 res. It is hoped t ha t t he source 
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of tbo min(;calizing solutions vvill be estflblisrwd during futut'e 
work in the area, but 1n either case mineralization is regarded by 
the writer as hydrothermal. 

It is possible that the Coronation Hill and .,mc 
deposits may event~ally prove to be of the same type, but at this 
juncture the ~BC deposit is the only one which can be definitely 
said to be due to primary deposition within the Upper Proterozoic 
rocks themselves. 

b.f1f::~TIIC_.I!ET)OS IT.§.. 

~reas of anomalous radioactivity in ferruginous 
laterite are fairly widespread in the Rum Jungle district, and 
the Brodribb, Ella Creek, Fraser and \~terhouse Nos. 3 and 4 
deposits can be regarded as falling into this category. 

Fairly extensive costeaning and diamond drilling 
has been done at the Brodribb and Ella Creek deposits, which has 
provided information on which to base a reasonable interpretation 
of this type of deposit. 

The ferruginous laterite occurs as a superficial 
capping ever rocks of the Brocks Creek Group and in places high 
radioactivity hes been recorded over extensive areas. Prospecting 
activities have shown that the radioactivity generally falls 
off below the laterite cap, and it was originally thought that 
this could be due to leaching and impoveris11ment of the 
underlying country rocks in the oxidised zone. Test drilling 
in the primo ry zone has shown that this is not the case however j 

Gnd it now appears that there is superficial enrichment of 
radioactive minerals in the laterite from an original low grade 
source. 

The mineral causing the radioactivity in the 
ferruginous laterite has not yet beon identified, but it is 
intimately associated with the iron minerals (particularly 
hematite). It has already been described (Rankama and Sahama, 
1949) that soluble uranium and thorium compounds are readily 
absorbed on the hydroxide gels of iron, aluminium or manganese, 
and this process would account for the concentration of 
radioactive minerals in the laterite. 

Radiation absorption and fluorimeter tests recently 
carried out suggest that the radioactivity at the Blla Creek 
and Brodribb deposits is due chiefly to the presence of thorium, 
not uranium, and further investigations are now in progress. 

k~.I!IG:£\~2-TYnLDEE..QSIT . 

This deposit, which is situated on a ridge about 
3i miles south south-east of Observation Hill occurs in an 
area of interbedded quartzites, grits ond pebble beds of the 
Brocks Creek Group. 

Very strong radioactivity occurs in places in these 
rocks in association with ferruginous material occurring portly 
in the joint system, but also as part of the matrix of the grits 
in proximity to the joints. Some narrow quartz veinlets also 
occur in the joint system. The ferruginous material is 
composed of hematite, partly oltered to limonite, and 
it is intergrown with an earthy motorial giving strong orange­
red internal refl~ctions. ~bsorption tests fluorimeter tests, 
and chemic81 assays hove s110lim that the radioactivity is due 
chiefly to thorium, th8re being only a tN'lCe of uranium present, 
It is thought that the e8rthy moteri81 intimately intergrovvn vvith 
the iron oxides is responsible for the 'radioactivity, and it is 
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belit;;ved to be an altered hydrated form of thorite (thorium 
silicate)~ probably of the nature of orangite or ferrothorite. 
It seems likely thnt in addition to the thorium silicate some 
thorium is also present. 

The deposit as known is 8 secondary one, Dnd its 
o!'igin is not yet cleor. It could hElve resulted from redistribut­
ion of thorium minerDIs originally contained in on overlying 
ferruginous laterite cElpping~ remnnnts of which are still present 
in the area; or alternatively could have resulted from the 
oxidation of tllorium-benring material of hydrothermol origin 
injected into the joint system. 

Until its origin is better understood it is necessary 
to separate it f!'om the lateritic type of deposits. 

~ deposit of this type occurs at HowElrd Springs 
about 3t miles north-east Clf tho 16 mile peg on t tB Stuart 
Highway. 

Howard Sprincs is a seepage spring which issues from 
below [1 IDterite capping and flows only during t re It-vetter part 
of the year. There nppeDrs to be a thin section of rocks of the 
Mulloman Group of Cretclceous Elge immedi[1tely belovv the lotcrite, 
which in turn overlies rocks of the Brocks Creek Group of Lower 
Proterozoic oge. 

~t the point of issue of the Spring ttic laterite 
ledge and 81so the black clDY deposit in the vicinity gives 
Geiger counts of 400 POl' minute Dnd reodings gradually drop off 
in D down-stream direction. Reodings up to 100 counts per 
minute ore obtained in tho surrounding laterite. 

The highest rodioElctivity Dppears to be associated 
with the block clDY depOSit, which hos a tllickness of about 1 
foot. 

The mineral causing the radioactivity has not been 
identified 9 but it appears that a radioactive minerEll has been 
precipitated by organic matter from the spring woter. 

The deposit is too 10w-grDde to be of commerciElI 
interest, but it does represent a different type of deposit. 

The following reservations were held in the Katherine­
Dorwin region by the Bureau of Mineral Resources Elt 31st 
Decembe r 1953. 

Hundred of Colton-Prazer Prospect 
Hundred of Cnvanagh-Ella Creek Prospect 
Hundred of Goyder 
Cor 0 na t ion Hill 
Mt. Shoobridge 
..I~BC Prospect 

J.~ reEl 
s q uaremi Ie s 

1 
4 

entire area 
147 

5 
252 

.i' reduct ion of the size of the rese rves at the 
Coronation Hill and LBC prospects to Brea~ of 30 8nd 36 square 
miles respectively, is pending • 
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The following new radioactive prospedts were 
discovered in 1953 ond fuller infJrmation concerning them can 
be obtained frlm reports listed in the references. 

Several discov~ries ~ small uranium-bearing lodes 
were made by Mr. S.B. Tennyson in the Fdith River orea in the 
early pErt of 1953. They are in the vicinity of his original 
find, and fall within the reservation originally gronted to 
him by the Northern Territory ~dministration. The discovories 
consist of small bodies of reddish, hematised, lode material 
occurring in shear zones in granite, and the lode material is 
similar to that at the original ~dith River Find. 

~~nother small lode of the same type was discovered 
in the area~ 9bout 3 miles north of Tennyson's discoveries by 
Messrs. Hore and OiConnor~ 

In February, 1953, another discovery was made in the 
ndith River orea at Yenberrie, situated about 5 miles north­
east of the ndith Rivev railwoy siding, by ll'iessrs. 8. Mazlin ond 
j~. Young. The Yenberrie discovery consists of E\ narrow 
copper-beoring lode for",nation in [1 sheor zone in granite, and it 
differs in some respects from the other radioactive lodes in the 
Ydith River area, 

~_new discovery was made on 2nd June at Coronation 
Hill by Geolo3ist B.P. '~lpole of the Bureau of Wineral Resources, 
.. rnhem Lond party. The pro~pect is situated on a bearing of 
109 degrees and is about "25~ miles distant from Goodparla 
Homestead. The radioactive anomaly appears to be associated 
with a belt of acid volcanics of variable character occurring 
at tho base of the Ute Callanan Group of Upper Proterozoic oge. 
Some investi2ations ond diamond drilling have nlready been 
undertaken at the prospect, but results to dote are inconclusiveo 

Ih June, Goologist J'. Joklik of tile BureAU of Mineral 
Resources located n rodioactive anomaly not previously recorded 
about 5 miles south of the Batchelor railway siding. The 
anomaly showed Geiger counts up to 1200 per minute and occurs 
in on [1 rea of copper sta ined carbonaceous slotes. This prospect 
is now be ing refe rred to os the "ate rhouse No. 2 Prosp8ct. 

i:;arly in July Prospector II.J. IIodigan loc8ted a 
radioactive deposit at coordinates 787757, Southport, 1 mile 
military sheet. The prospect which is associated with rocks 
of the Brock's Creek Group, occurs near the headwaters of the 
Charlotte River about 18 miles north westerly from the point 
where the road crosses the railway line near Southport sidinga 
Strongly radioactive material was encountered at the find during 
prospect ing oct ivi ties, but subsequent chemical assays showed 
that this wos due chiefly to the presence of thorium, there 
being only 8 trnce of uranium present. 

On 3rd Sept~mber 1953, 0 uranium prospect wos 
discovered by Geologist ~~£. Clark of the Bureau of Mineral 
Resources during regional mapping, at 8 point 11 miles distant, 
and on ~ bearing of 33 degrees, from the Katherine Post Office. 
This prospect, which is associated with D belt of volcanic rocks 
well above the base of the Mt. Callanan Group, is being 
refe pred to as the LBC prospect. "Prel imin8 ry invest igat ions hElve 
given encouragLng results, but further work is required to 
prop~rly und8rstand the nature of the mineralization. 
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In October 1953, Mr. E. Macdonald, a representative 
of Territopy Urnnium tJcL. loceted A new urflnium prospect about 
1 t'I.il\? OClll'tb Dr the CoSmo H6IiJitt.~ ~jlle, 61'001<;S CNl,ek (jt'~Q. I.tt: 
this prospect torbernite and probably uranium ochres occur in 
association with copper mineralization in bleached carbonaceous 
slates of the Brock's Creek Group. Prospecting ·activities are 
in progress. 

I n Oct obe r 1953 Geophys ic ist I.1.. Mumme detected 
radi,oactivity in the vicinity of some old copper workings in Brock'~ 
Creek meta-sediments n;;:;r:r Ht. Shoobridge (Ros8nhflin 8.:: I\Iumme, 1953), 
Spot counts up to 7 times background v1Jere recorded on the dumps 
and some specimens showi torbernite were obtained. The 
radioactive anomaly is on an existing lease for copper. 

In IJovember 1953 discoveries of rBdio£lctive minerDls 
were reported to the N.T. l.anes Dept. from tile Hoyes Cpe and 
In. ~7e lIs 8 retlS. 

Thrse alleged discoveries hove not 
geologically examined. 

t be8n 

T1:1Jenty one .(.uthorit ies to Prospect for uranium, had 
been granted by the N.T. Mines 9artment, at the 31st December 
1953, and seven were ndi • 

The mining companit::s (lnd syndicDtes listed by the 
l'T.T. Mines De~Drtment BS engaged in uranium mining or prospecting 
in tho Northern Territory Bt the 31st Dec8mber 1953 are as 
follovvs :-

~'~ustr[1l1an l'hni Bnd Smelting Co. Ltd. 
North ~ustrBlion Uranium Corporotion 
Rntcrprise Exploration Co. Pty. Ltd. 
Northern 1.11nos D~velopmont N.L. 
Northern Territory Prospect ing Bnd Development Co.Ltd, 
Northern Uranium Development N. 
Territory Uranium Syndicate 
Uranium rHnes N .. L. 
Uranium Oxide N.L. 
Urnnium ~rospccting Gnd Development 
Y.M.C.~. Syndicate. 

Only the rritory Uranium SyndicGte, Brock's Creek and the 
Y.M.C.~. Syndicate, ~dith River 9 are actively engaged in 
mining operations at present. 

I n add it ion, T err ito ry D n tel" p r is e s Pt y. Ltd. is 
corrying out mining Dnd development work at Rum Jungle a&d~ 
behalf of the Commonweolth Government. 

COBC1lJS I ONEL.ld~lL:;J, COlliL:n-TD- ',T IONS. 

Much valuable informat ion conce rn ing t he regional 
geology and the radio8ctive mineralization in the Kothcrine­
Da~win Region has been obtBined as [1 result of the surveys 
c8rried out during 1953, ond the information has been 0 stimulus 
to prospect ing in the 8rea.. Several new radiorct ive mine ral 
discoveries were mBde during the or, and the BureBu was 
directly responsib for three of the finds. S8veral different 
types of radioBctive miner8l deposits are now recognised in the 
area. The discovery of uranium mineralization in Upper 
Proterozoic rocks during the year hos greatly increased the sco~~ 
for prospect ing ... 
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LIuch more nark remoins to be done i.n tllt:: re[;io~; 

hO 'fl8ver, and it is considered that investigations during 1954 
should be on Bt least a similar scale to those carried out in 
1953" Consideration should be given to the following 
recommendations:-

1~ Provision should be made for ene geologist of the detailed 
stoff to be 3voilable to keep in touch with developments on 
prospects by privote ent8rprise and give advice to them in th3 
field" 

2~ The Dnr10lln labol"atory should be equipped to determine quickly 
lrvhether r['dioactivity in samples submitted is due to thorium o~~ 

uranium. 

3~ Prospectors and ~Iinins componies in the prospecting stage 
should be able to submit samples to the Bureau laborotory, D@r~in 
to test for mdioactivity and for instrument assay while thoy 
are in the prospecting St8gC. It is suggested thot "t;his wopk 
be done free of ch8rge while work is in the prospecting stage, 
provided that the volume of work does not attoin unreasonable 
nroportionsc Faciliti8s for minor repair work to Geiger cou._.c~:­
at the Darwin laboratory would olso gre8tly assist the mining 
publico 

40 Further aSS1S~Bnce to the mining public could be iiven by 
moking p18ns 8nd reports of invest i£3;ot ions by the Bureau 
available immediotely ofter completion of the vvork. Thest3 
wou:d only be preliminory plans Bnd reports of investigations 
subject to later omondment, but would be of considerable help ,.~ 
prospecting activities at a time when they ar~ most needed. 
'r here would be 0 1 imi ted c~emand for this info rma t ion a nd pIn ':"]r 

could be in the f0rm of prints ond the reports roneoed. 

5" There ore now several known uronium deposits in the regiorl 
And severol potential oreas for prospecting, ond it see~s an 
opportune tim~ to comm('nce geobotonical investigations. The 
Forestry Bureau has indicoted that it would coopcrote in this 
wo rkc 

6, Facilities should be readily available for the Geologist in 
Chorge, Dot'I,-vin 8nd pnrty leaders "So moke geoloL;icnl obscrvotio~s 
by light plane when circumstances warront it. 

7~ It is part of thG BUrt3[H..l 1 S duties to obtain 8 proper. 
understonding of uranium mincralizotion in the region? ond it 
should be t'ealizod thnt in order to do this, it may at tim~s be 
necessary to do test drilling.on private leases~ or of unusual 
types of deposits with not very encDuroging prospects. 

8. It is recommended th8t efforts be mode to obtain bett(;r 
J.j0mporary office acc;ommodstion in Dorwin, 8S the condit tons an:::' 
factliti3s in the present temporory office ore vepy poor, ond Jch'·~ 
permanen"u offi.ce is unlikely to be ready for occupotion beforo ':-1'" 
end of 1954. 

9. The strip of l'Pc-Cambrian rocks extendi.ng south south ':JQS'::d:>' 
f rom Rum Jungle t hr ough Doly Rive r is rc;ga rded os 0 po rt:Lc ulm"':'·7 
favouroble areo for pros~ecting, 

The writer is grsatly indebted to his collesgu0s i~ 
the Bureou of Mineral Resources for their willing cooperoti0~ 
and assistance during the rodioactive surveys in the Katherir:"­
Darwin resion thrOUGhout the yooro The res1J.lts of thcil" vvol.."k 
have beon froely used in the prep8rotion of this report. 

The ossistonce of the N.Te Administration ond of 
Territory :r.nterprises Ptyo Ltd~ is olso very much oppreciatec .. 
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1953/112 - Preliminnry geophY5icBI prog~ess 
report on t~terhouse uranium 
prospect no. 3, N.T. 

1953/128 - Preliminary geophysicnl report on 
1,'nte rhouse uro ni um prospect no. 49 
N .. T .. 

1954/Gi/ - Preliminary report on the Coron~tion 
Hill ~rospect9 Northern Territory 
(:bon ~9rape1t ,"1 L lOti) 

1953/106 - Rodioactive surveying from a 
helicopter. 

1953/107 - Prelimincry report on the I~rQzcr 
Prospect, Brodribb areB, N.T. 

1953/126 - Prel imi n~: ry laborat ory invest igot ion 
of radioactive ferruginous sandstone 
from Madigan's ~rospect, Bynoe 
Harbour, Northern Territory. 

1953/71 - Report on tests of helicopter mounted 
equipment for radiooctive surveying. 

1954/5 - ~odioactive surveying fr~m a 
helicopter (obridged form), ' 

Debnnm, .J·~.H. &: 'hi to, D • .i~. 1954/1 - GeochE.mical prospecting in the 
vicinity of radioactive deposits and 
prospects in the NorthGrn Territory. 

P. r a n}w vic h, L' • J, 

1952/69 - The ;-,dith River urBnium-beoring area, 

1953/23 - Preliminary report on the Brodribb 
uranium deposit, N.T. 

Frankovich, ~',J. &: firman, J.B. 1954/~ - Geology of the Rum 
Jungle District~ North~rn Territory 
(tn Pl?OfJfl red; iot~. 

Ga rd ne r, D. r,. , 
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Groot de R .. , 

1953/70 - Preliminory report on the r.rennyson 
no, 2 uranium prospect, Lditl'l River, 
N.T. 

1953/94 - The Tennyson Uranium-Prospects, 
Edith River, N.T, 

1953/118 - Prospecting activities Edith River 
area progress l"epoL"t for period 
31st ~\ugust to 3rd September, 1953. 

1953/119 - Bdith River orea - Cp.rborne 
rodiometric survey and prospecting 
by geochcmic~l party July 1953. 

1953/129 - Preliminory report on the Yenber'rie 
uranium prospect, N.T • 

1953/136 - Notes on seorch for airborne 
scintillometer anomaly Katherine orea .. 

1953/138 - Geophysical investigations at Yenberric 
urnnium prospect, N.T. 
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1953/95;', .- The Cl~(JrllOusc ~r8n. N.T, 

1953/113 - ~dith River area - prospecting 
activities 20th July to 6th 
i~ugust, 1~53. 

1953/114 - Preliminary geological report on 
the Tennyson No. 1 uranium prospec 
Ddith River area, N.T. 

1954/cO Preliminary ~~eport on .ilEC Prospect 
Katherine ... ,rea, N.T. (in preparat­
ion') 

I 

1952/84 - Preliminary note on Howard Springs 
radioactive prospect. 

1953/24 - ~um Jungle investigations 1951 & 
1952. Progress Report. 

1953/98 - ~adioactive surveys, Katherine­
Darwin area N.T. Summ8ry of 
activities 1st January to 30th 
June, 1953. 

1953/115 - Radioactive surveys Katherine­
Darwin area, NoT. Report for 
quarter ending 30th September, 195 

1953/122 - Progress report on Brodribb 
Prospect at 31st October; 1953. 

1953/123 Progress report on ~BC Prospect at 
31st October, 1953. 

1953/124 - Progress report on Coronation Hi]' 
prospect at 31st October, 1953 e 

1953/117 - ~re1iminary geophysical report of 
the F'ra ze r rad iom0t ric prospect, 
Nor t he r n Te r r ito r Yo 

1953/144 - Geophys ica1 :1eport on the :;;,lla 
Creek Rodioactive DepOSits, N.T. 

Rankama, K. nnd Sahama, WoG. 1949/_ Geochemistry. Uni-'o 
Chicago Press, Chicago. 

Rattigan, J.H., 1954/ Geology of th~ Kathcrine-Mt. Todd 
[md ~elF/in Springs lii1itary Sheets, 
Northern Territory (in nrepnrat-
ion). . '-

RosenhairlVP.B. & ,i',lle , '-':;-1 
u...- • • U • 1953/104 - ~re1iminary geological & 

geophysical rl1port on nDterhouse 
Drahium Prospect NQ. 1 NoTo 

1953/105 - Preliminary geological & 
geophysical report on lJaterhouse 
Dr/onium Prospect NQ • 2 N.T. 

Rosenh[li~PoB. & Mumme. 1./,. 1953/109 - "rc1iminary geological 
& geophysical r~port on Madigan's 
urDnium prospect, NoT. 

Rosenha imP. B. , 1953/127 - Geological report on "'atcrhouse 
uranium prospect NO e 4, N.T. 
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Rosenhoint).B., & Mumme 1,_ .... 1953/145 - Geological :~eport on I\i-:;~ 
Shoobridge Uranium Prospect, N~To 

Smith, K.G. 

Smith, D.N., 

Sullivan, C.J., 

-------_., 

---------_. , 

Gardiner, D.E., 

1953/120 - ?reliminory geological report on 
the LIIEl Creek uranium prospect, N.r:2-

1953/143 - Preliminary Report on Diamond 
Drilling ot the Brodribb Prospec~, 
N.T. 

1953/95B - Ur'Emium prospects, ";JElterhouse 
a reo, N. T. 

1953/100 - Guide to prospecting for uronium 
Dorwin-Katherine areo, N.T., 

1953/101 - The Uranium prospects of the 
Brodribb, nlla CreeL, and I'rozer 
o reas, N. T. 

1954/ Geology of Coronotion hill­
Goodperlo _,reo, Northern Terri~ory 
(in prepo rot ion). 

1953/147 Prospedting activities Edith 
River area. Progress report for 
period 7th to 17th July • 
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