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SmJIMARY. 

A deposit of radioactive minerals was first discovered 
in the Cloncurry Mineral Field in March, 1954. In the 
following seven months over 500 applications for mineral 
leases were made. In August and September, 1954 , a three 

~ weeks investigation of the field was made by Mr. K. R. Leving
ton of the Geological Survey of Queensland and the author 0 

Approximately thirty of the more significant finds were 
. in8pected. 

Radioactivity is very widespread; it is due to the 
pre8ence of both uraniUffi and thorium. However, laboratory 
work to date incicates (on the basis of examination of specimens 
only) that radioactivity in the main deposits is due essentially 
to uranium. Several types of radioactive depo~its occur in 
the area. With one possible exception, they are all considered 
to be epigenetic. No stratigraphic control was recognised. 
Most depo8its have not been much leached at the 8urface, the 
grade of ore at the ~urface i8 therefore substantially the 
same as the unweathered ore o On present indic~tions the most 
likely sources of uranium ore are those deposits with well
defined structurally-controlled lodes which have not been 
leached at the surface. 

Most of the deposits found to date are too small or 
too low grade (on surface incications) to permit economic 
expoitationo 0nly five of the leases inspected are considered 
at all likely, on the basis of surface indications, to produce 
appreciable tO~lages of material of grade 0.25% eU308 or 
better. (This estimate is based on geiger-counter contouring 

,.only. No simple relationship exists between geiger-counter 
reading and uranium,present in the sample). 

Development of the field will depend on the establish
"ment of a treatment plant in the district. ThiS, in turn, 

. must await the proving:-

(a) by systematic sampling, followed by accurate determinations 
by chemical, fluorimetric or refined radiometric methods, 
of the grace of surface outcrops; 

(b) that uranium oxide can be extracted economically from the 
radioactive ore; 

(c) the minimum grade of ore which is economic to mine; and 

(d) of a SUfficient tonnage of uranium ore (that is, of better 
than the indicated minimum grade) to justify the erection 
of a treatment plant. This will require extensive drilling 
or underground development, with adequate sampling. 

The appendix to this report contains descriptions of the 
leases inspected by the author in August and September, 1954 , 
but, as ~his contains information which the individual leasees 
wish treated confidentially, it is issued separately for 
restricted circulation. 
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INTRODUCTInN 

.LOCALITY 

Cloncurry Mineral Field covers an area of 22,000 
square miles in the north-west of Queensland. The principal 
towns are Mt. Isa, near the western side of the most important 
part of the mineral belt, and Cloncurry on the east. They are 
66 miles apart. Cloncurry is 487 miles by rail west of 
Townsville, the nearest sea port, and is 925 miles by air 
from Br isbane 0 

HISTORY 

The principal metals which have been mined in the 
area are copper, lead-zine-silver, gold anc cob?lt. Production 
of gold began in 1878 and of copper in 1884. (Nye and Rayner,1941). 
The main source of lead-zinc-silver is the mine at Mt. Isa U,1t. 
Isa Mines Ltd.) from which the first ore was taken in 1923; 
significant production commenced in 1931. During World War II 
production of important amounts of copper began from the same 
mine. After the war a copper smelter was erected and, on its 
completion, mining of cop~er ore was resumed in 1952. 

The first significant deposit of radioactive material 
was found in March, 1954, by a group of prospectors in search of 
copper. (Prior to this monazite was known from the Mica Creek 
area, 8 miles south-west of Mt. Isa). Having examined the 010 
Royal George copper workings, 20 miles north of Mt. Isa, they 
extended their search. One of the party was carrying a Geiger 

.' counter and with it obtained high readings 2,000 feet south of 
the Royal George workings. Mineral lease No. 4121, named "Skal ll , 

• was taken out over the area after consultation with Mt. Isa 
~~ Mines Ltd. geologists, on 24th March, 1954. The applicants 

were:-

Bir ger Schild t 
Kelso ,Sue See 
Auno Talviharju 
William Wheatley 

In the meantime prospecting in the same areaby nat. Isa 
Mines Ltd. revealed other radioactive anomalies. These were 
registered before "Skal" lease. The first uranium lease applied 
for was No. 4113, "Hopeful", located 2,400 feet north of "Skal" 
lease. 

The discovery of uraniferous deposits in the district 
produced an immense amount of prospecting activity by IIweek-end 
prospectors", full time prospecting syndicates, and by prospect
ing companies. Airborne scintillation counters were used by 
Mount Isa Mines Ltd., Uranium Mines N.L. and North Australian 
Uranium Corporation, N.L. The most extensive and systematic 
prospecting from the air was done by the first-named company. 
As a result of all this prospecting activity a great number of 
radioactive anomalies were located over most parts of the ~1ineral 
Field, east of longitude 1390 E. The greatest number, however, 
lie within a belt extending from 60 miles north-west of Mt. Isa 

"to 20 miles east of CIon curry and north of latitude 210 S. At 
the end of beptember, 1954 , over 500 applications had been made 

~ for leases to mine uranium ana applications were still being 
• -received by the Mining Registrar at Cloncurry at a rate of 
, more than one per day. The northernmost lease was near Mt • 
. - Oxide, 72 miles north of Mt. Isa; the southe~nmost W~S at 

Mt. Cobalt, 70 miles south of Cloncurry. 
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The present investJgation was uncertaken Gt the 
, conclusion of a regional ma'Jping programme to inform Commonwealth 

authorities, including the Atomic Energy Commission, of the 
nature, extent anc probabls significance of the deposits of 
radioactive minerals in the area. Inspections of leases were 
made jointly by K. R. Levingston of the Geological Survey of 
Queensland and the author from 25th August to 17th September, 
1954. Separate reports are being furnished to their respective 
organizations. Concurrently, but independently, J. H. Brooks 
and D. S. Carruthers of the Geological ourvey of Queensland
investigated leases which were the subject of reward claims 
uncer the Atomic Energy Act. 

As it was clearly impossible to examine all leases, 
discussions were held with representatives of the various 
companies operating in the area and with prospectors, with a 
view to selecting between 20 and 30 deposits for inspection. 
The following factors were tal:en into account when choosing 
leases to be inspected:-

(1) Those having the largest and most intense radiometric 
anoma lies a t the surfa ce.-

(2) Those with cevelopment work done on them, which would give 
information about sub-surface conditions. 

(3) As great a variety in types of deposit as could be recognised 
. was covered. 

(4) As great a geographical area as possible, consistent with 
significance of deposits, was embraced. 

As a result, the following leases were inspected -

Skal, Hopeful, The Pile, Bikini, Woomera, New Ring, Queen's Gift, 
Queen's Gift No.2, Elaine Mary, Impassable, Surprise, Counter, 
Battery, Mary Kathleen, Pelican No. I, Six Kangaroos, Six 
Kangaroos No.3, Huxy, Huxy No.3, Tinboll Nos. 1-7, Hot Rocks, 
Embla Ridge NoS. 1-4, First Try Nos. 1 and 2, Mother's Hope 
Nos. 1 and 2, Easter Egg, Mother!s Day No.1 and Flat Tyre. 
These are described separately in the Appendix to this report o 

In addition several other leases were visited but -::-; :- :, - :. Gxamined 
systematicallY. 

That portion of the Cloncurry Mineral Field in which 
the racioactive deposits occur embraces a belt of strongly folded, 
faulted and metamorphosed rocks which were laid down in a geo
syncline. Granite crops out extensively throughout the area. 
The age of the rocks is probably Lower Proterozoic. 

The lithology, stratigraphy and broad geological 
history of the Precambrian rocks within the Mineral Field is 
briefly indicated in the following table: 
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AGE LITHOLOGY 

_Upper QUartzite, greywacke, 
Proterozoic? conglomerate 

Clay slate (shale), 
dolomite & carbon
aceous slate 

(a) Interbedded sand
stone and shale, 
dominantly arenaceous. 
Dolomite and limestone 
interbedded with 
sandstone and shale 
in upper part of 
succession. 
(b) Mica schist, calc 
silicate and other 
skarn rocks, hornfels, 
carbonaceous slate 
and quartzite. Altered 
basalt tuff and 
agglomerate inter
bedded. 

Interbedded meta
morphosed basalt and 
sediment. Sediments 
generally arenaceous, 

some calcareous and 
dolomitiC, some argill
aceous. Local conglom
erates. 

Acid lava. Argillaceous 
sediments, tuffs and 
basalt interbedded with 
acid lava near top of 

succession. Intruded 
by numerous basic dykes 
and sills. 

ORDER 
OF ,GEOLOGICAL HISTORY 

THICKNESS 

5,000' 

5,000-
10,000' 

Up to 
40,000'? 

5,000-
10,000'? 

5,000'+ 
(base 
not 
observed) 

strongly folded. 

Major erosional, 
break & unconformity 
Intrusion by granite 
strong to intense 
folding. 

Sedimentation con
fined to belt north 
and south of Mt.Isa. 

Slight unconformity 

(a) confinod to west 
of area. 

(b) occupies central 
portion of area. 

(a) & (b) possibly 
contemporaneous. 

Local erosional brer 
probably slight folG 
ing and extensive 
faulting associated 
with up-doming of 
central portion of 
geosyncline. 

Contemporaneous 
faulting. 

',--------------------------------------------------- Major unconformity? 
(not observed) 

~Archaean? Complex of schists, 
gneisses, altered 
basalts?, porphyry 
and granite. 

? 
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Twenty-five miles south-west of Mt. Isa a group of 

Docks which may be older than the acid lavas, are exposed 
over an area of a few square miles. Some doubt exists as to 
to their stratigraphic position but they may form part of the 
basement and foreland to the geosynclinal areas. 

Folding is approximately meridional and is strong 
to intense with some overturned isoclinal folds. The synclinal 
areas are generall~~i~regularly and intensely ceformed than the 
anticlinal areas. 

Faulting for the most part is due to compression which 
has produced three main fault directions - north-east to north
north-east, north-west and north to north-north-west (bedding 
strike faults). East-west tensional faults are important in 
the north of the area but much less so south of latitude 200 8. 

BADIa ACTIVE DEPOP,ITS. 

Chemical Rnalyses and petrological work have shown 
that both uranium and th0rium are widely distributed in the 
Cloncurry-Mt. Isa District. For this reason the intensity of 
radiometric anomalies cannot be equated cirectly to the uranium 
cnntent of the rocks covered by the anomalies. Further, as the 
ratio of u~anium to thorium is likely to vary from point to 
point in a deposit, it will probably be necessary during 
exploration and development (or at least t~l the absence of 
thorium is proven) to determine,grade of U30S by chemical, 
fluorimetric or refined radiometric methods. 

Laboratory work (Dallwitz and Roberts, 1955) also 
indicates that many of the secondary minerals are probably not 

, in equilibrium, so that intensity of gamma radiation would not 
be a true indication of the uranium c0ntent of the rocks 
involved. 

As very little systematic sampling has been done on 
the field to date and even less in the way of chemical or 
fluorimetric determination of U30S, and further, as the amr,unt 
of informati0n which has been made available to the author 
about the scanty unccrground development and drilling on the 
field is very slight, it is only possible to express an opinion 
about the value of the field at this stage. 

The greatest number of raaiometric anomalies 
discovered to date occur In the succession of interbedded altered 
bas~lts and sediments. This is invariably the case in the 
western portion of the field. However, in the central port~on 
of the field, where the basaltic succession is not present in 
such thickness as to ~he cast and west, the principal strati
graphic unit in which deposits occur is the succession of 
calcareous and dolomitic rocks (now altered extensively to 
skarn rocks). 

Little significance can be attached to stratigraphic 
- control - either broadly-speaking or in eetail. However, two 

possibly significant groupings of deposits have been noted. 
~ The Skal, Hopeful, Tne Pile, Bikini, Woomera and ~djoining 

" - smaller deposits probably all occupy, within a few hundred 
'feet, the same stratigraphic pomtion. The Eldorado, Thanks
giving, E8ster Egg, Nevercantell, Mother's Day, Flat Tyre and 
numerous other leases also form a group occupying a single 
stratigraphic zone (but not the same stratigraphic position as 
for the first-named group). Further, it can be stated that, 
with the exception of a few minor 8n0malies believed to be in 
intrusive pegmatite, no deposits have been discovered in the 
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< acid l?va succession. 

'Owing to the widespread occurrence of granite and 
its probabl€,Qxistenceat no great depth in most parts of the 
geosyncline, it is not possible to form an opinion about the 
relationship of uraniferous deposits to the granite. However, 
it may l:e;signiJicant ~hat virtgally no deposits have been 
reported west of long2tude 139 10'E - an grea in which grRnite 
outcrops are rare. On the other hand, sediments west of 
longitude 139°10' ,E are epicontinental in depositional environ
ment but those to the east are generally geosynclinal. 
Systematic tests of granite to cet~rmine its general level of 
rRdioactivity was not possible but such testing was was done, 
indicates that the granite generally gives Geiger counter 
reae,ings of from 2 to 4~ times normal background for the area. 

Every deposit inspected, (except Type A of Group I 
and the deposit in Upper proterozoic sediments - Group II - see 
next section) showed some evidence of structural control of the 
deposit. In many cases excellent structures could be seen; in 
general, however, detailed mapping will be necessary to 
elucidate the geology of the deposits. Emplacement in favour
able beds has undoubtedly taken place, in some cases with 
remarkable preciSion. No evidence was forthcoming however 
for syngenetic origin for the uranium. Some carbonate gangues 
which in the ~icld appear to be sedimentary in origin are 
believed to be introduced. This belief is supported by the 
field observation of the replacement of vesicular basalt by 
calcite and hematite (Elaine Mary lease). Petrological work 

- shows that the calcite here and elsewhere has replaced the 
pre-existing rock. Further, the presence of exsolution 

_ intergrowths of magnetite and hematite in a specimen from the 
-' 'flSkal" lease inC'icates that those minerals formed at tempe~atures 

of not :less than 1075°c. (Dallwitz and Roberts, 1955). 

TYPES OF DEPOSITS. 
.' 

For the'" purpose bf:"dlassiflcat'i'on' a three-fold sub
division of the radioactive deposits ca'n be made. This serves 
as a valid classification from ,the geological point of view and 
is of value in attempting to appreciate the metallurgical 
problems involved. 

In general the deposits of the area are rem8rkable " 
for the small amount 0f secondary minerals formed at or near 
the surfa ce. Secondary minerals can usually be found in join·~s 
or cracks where radioactivity is most intense but the fresh 
appearance of the body of the surface rock and the presence of 
radioactivity in unaltered specimens indicatos that primary 
minerals are present at the surface and that weathpring has no~ 
greatly mocified the grade of the dep0sits at the surface. 
Secondary minerals have been observed in the shaft on Mother's 
Day No.1 Lease, 6 miles north-west of Mt. Isa, near the water 
table, at a vertical depth of approximately 40'. These deposits? 
with little surface leaching, form Group I. 

In contrast to this general picture of surface 
. conditions, some of the deposits have leached outcrops similar 

to those formed in the Northern Territory - these constitute, 
, Group II. Deposits falling into this category include those 

" - on Tinboll Nos. I to 7, Embla Ridge Nos. I to 4, Hot Rocks 
Nos. I to 6, Pelican Nos. I to 3, First Try NOSe 1 And 2, anD 

. Mother's Hope Nos. 1 and 2. 

Mother's Hope Nos. 1 and 2 and First Try Nos. 1 and 2 
are contiguous lea?ec over a continuous ferruginous 'capping on 
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gently-dipping sediments of possibly Upper Proterozoic age. 
There i~ no evicence of ~tructural control and the occurrence 
undoubtedly reDresents a superficial concentration of uraniUffi 
(proved by absorption te8ts) in ferruginous laterite. It is 
not likely to prove t~ be an economic source of uranium. 

The other deposits in Group II all appear to be 
associated with 8ulphide mineralization. Malachite staining 
is present (although generally very weak) in each case; the 
copper staining and radiometric anomalies are not co-extensive. 
Leaching of copper and uranium above the watertable has clearly 
taken place. Surface values are therefore not representative of 
the grade to be expected below 'the watertable. 

The most impressive in appearance of these deposits is 
that on the Tinboll leases. Holes have been drilled to inter
sect the lode at 250' vertical depth. The author was informed 
by a company represen~ative that the first hole (the only one 
for which results were to hand) failed to reveal uranium of 
economic grade. (Assays were to the order of 0.04% U308). 
Insufficient drilling had been done to eliminate the possibility 
of the existence of payable 8hoots, but the company represent
atives consider that the result of the one drill hole suggests 
it i~ improbable that a large continuous orebody exists below 
the 8urface anomaly. . 

In the light of this information all the deposits 
in Group II must be discounted in assessing the potential of 

,- the field, until drilling or underground development proves 
otherwise. 

Group III consists of monazite in granite or pegmatite. 
Mica Creek area, five to eight miles south-we8t of Mt. Isa, is 
the chief locality for this type of deposit. Monazite contains 
variable, but small, quantities of uranium in chemical combin~~tor 
with other clement8, including thorium. Monazite is not an 
economic source of uranium and this group of dep6sits will not 
be treated of further in this report. 

Group I can be 8ubdivided according to geological 
environment and type of gangue and host rock, as follows: 

Type A - Dep08its of coarse, randomly-distributed crystals of a 
davidite-like mineral in or near granite or pegmatite. Deposit~ 
on the following leases are in this category: Six Kangaroos, 
Six Kangaroos No.3, HUXY No.3, Three ~runettes, Ballara No.1. 
Other leases which were not inspected and whose deposits are 
believed to fall into this type include Bitmore, Comfort, 
Ballara No.2, Verpat. 

Type B - Dep08its with definite lode outlines, definable by 
inspection and/or by radiometric testing; with radioactivity 
due to finely disseminated minerals; and with sili~eous 
gangue or host rock. Leases include Counter, Battery, New 
Ring, Easter Egg, Flat Tyre and Thanksgiving. 

Type C - Like Type B but gangue or host rock is a carbonate 
rock. Leases include: The Pile, Hopeful, Woomcra, Queen IS 

Gift, Elaine Mary and Skal (extensive silicification has 
" occurred on the Skal lease but petrological and other evidence 

indicates that the lode is generally of carbonate.) 

Jype D - Like Types Band C, but gangue is 8 complex calc-
8ilicate rock; notablY the deposit on the Mary Kathleen lease, 
where the host is a skarn rock. 
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. Type E - Like Types B to D; matrix is an altered basic rock 
(basalt in mo~t cases)o Includes Impassable, Surprise and 
Mother's Day No.1 leases. (The host rock of the Elaine Mary 
depo~it wqs originally a vesicular basalt but is now so highly 
carbonated that it falls into category C). 

All deposits in Group I are believed to be epigenetic 
(see final paragraph of "Regional Control of Deposits"). Emplace
ment of the uranium minerals in Types B to E is considered to have 
been controlled primarily by structure, although in some cases 
profoundly modified by the existence of favourable beds. These 
deposits can be expected to be like structurally-controlled 
deposits of other metallic minerals. 

Deposits of Type A appear to be too low-grade and too 
erratic in cistribution to constitute orebodies at presento 
Generally the tonnage available in anyone deposit is too small 
to warrant large scale mining. Three Brunettes and adjacent 
leaaes (Hannan's Ridge and Leydin's Ridge) appear to possess 
the most extensive mineralization of this type but although 
there may be an appreciable tonnage carrying radioactive minerals, 
the author is of the opinion that even with "on the site" 
mechanical concentration (which should be a simple matter) the 
deposit is not an economic one. 

MINERALOGY. 

Petrological, minera~ogical and mineragraphic determin
ations of specimens collected during the examination of the radio
active deposits have been made by W. B. Dallwitz and W.M.B. 
Roberts (1955). Radioactive minerals identified by them are 

_ listed below together with determinations by other Commonwealth 
-' and State agencies. 

Secondary radioactive minerals: 

Beta-uranatil (Huxy) 
Possibly gummite ) Mary 
Mineral resembling autunite and uranophone) Kathleen 
Two yellow uranium-bearing minerals, one fluorescent 

and the other not, have been observed in many 
specimens, but are too fine and sparse for 
determination. 

Uranium mica (Hopeful, Pelican) - (Dallwitz and 
Roberts, 1955). 

Carnotite (Skal anc Easter Egg) - (Whittle, 1954) 
Torbernite or meta-torbernite o 

Primary radioactive minerals: 

Pitchblende (Mary Kathleen) 
Allanite - rarely radioactive (Mary Kathleen and 

other leases) 
"Davidite-like" mineral (Mother's Day No.1, 

(?)Flat Tyre, Six Kangaroos, Six Kangaroos No.3, 
Counter, Skal. 

Brannerite(?) -. (Mother's Day No.1, Three Brunettes, 
Skal (?) ). 

Uraniferous magnetite (Impassable, Easter Egg(?), 
Elaine M2ry(?)~ Huxy) (Dallwitz and Roberts, 1955). 

Brannerite (The PJ.le) (McAndrew and Edwards, 1954). 

APPRAISAL OF THE FIELD. 

As has already been pointed out, in the absence of 
systematic sampling, chemical analyses, detailed surface 
geological and radioactive plans and sub-surface information, 
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a quantitative assessment of the individual deposits and hence 
of the field is not possible. 

In an earlier section reasons were given why deposits 
jn GroupsII ana III and of" Type A in Group I should not be 
considered in an assessment of the Field at this juncture. 
This leaves Types B to E of Group I as the potential producers 
of ore. 

SlmFACE EXTENT OF DEPOSITS. 

Most companies operating in the area have defineo 
the outlines of racioactive anomalies on their holdings by the 
1000-c~unts-per-minute isorad (measured by Austronic PRM200 
ratemeter). However, the author is of the opinion that a body 
of average grade of 0.25% U308 and free of thorium, would give 
a considerably higher count than 1000 per minute (Austronic 
PRM200). 

Set out hereunder is a table showing the order of area 
whi~h would be bounded 'by an isocount line of 2000 counts per 
minute (Austronic PRW-200). 

10,000 sq. ft. 10,000-1,000 
or l8rger 

sq. ft. 1,000-100 sq. ft. 

Mary Kathleen Skal Queen's Gift 
The Pile Mother's Day No.1 
Elaine Mary Bikini 
Counter Easter Egg 

Flat Tyre? 
Hopeful? 
Impassable? 
Surprise? 

Of those with area 100-1,000 square feet. the area 
in several is made up of a number of small anomalies. 

Some other leases not inspected probably have areas 
of greater than 100 square feet,enclosed by the 1000 elm. iedrads. 

The effect of soil cover in limiting the size of 
outcropping radiometric anomalies varies throughout the field. 
Extensive costeanjng has been done on some of the leases. In 
general it has not greatly extended the area of anomaly but 
there are some exceptions. The Counter anomaly waS increased 
in width by many feet by costeaning. On Devil's Marbles 
Lease i mile north of Elaine Mary Lease costeaning in an area 
of sparse outcrops giving high counts revealed a small but 
intense anomaly of much greater proportions than that exposed 
at the surface. 

EVIDENCE FOB CONTINUATION AT DtPTH. 

Holes have been drilled on Skal, The Pile, Counter 
and Tinboll Leases. At the end of September drilling waS in 
progress on Easter Egg LeaBe and work was expected to be 
started immediately on a near-horizontal hole on the Mary 
Kathleen Lease. 

Exploratory shafts had been sunk, or were in the 
course of being sunk, on the Flat Tyre, Mother's Day No. I 
and Tinboll leases. 
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. Resutts of the drilling at Skal ane The Pile are not 
available, but/~s believed that radiometric testing of the core 
from the holes at The Pile gave low readings. 

Mapping of Counter Lease suggests that the lode dips 
steeply north, apparentlv with the bedding, and pitches to the 
north-west. A vertic3l drill hole sunk near the north-east 
corner of the 106e outcrop passed through 180' of material, the 
core from which gave good, 8nd fairly uniform, counts. The 
anomaly terminated abruptly at 180'; this was interpreted by 
company geologists as being due to the hole enteriag the foot
wall to the lode. A second high angle hole has since been 
drilled from the north. (For drilling results on Tinboll 
leases see se ction "Types of Depo si til - Group II). 

, A shaft inclined at ap·proximately 5~w on Flat Tyre 
lease was sunk on an outcrop giving high Geiger readings. It 
was t8ken to a slope depth of 50' ~nd c~oss-cuts to the west 
were driven at 32' and 50' (slope depth) for a distance for 
30~ ane,54' resp:ctively. The6former intersected 22' of lode 
wh~ch d~ps at th~s level at 30 or less to the west, with a 
steepening at the western side. No counts higher than 500 
per minute (PRM200) were encountered in the 50' cross-cut. 

On Mother's DAy No.1 Lease an underlay shaft sunk 
et an incline of 505 SW followed the lode down for a distance 
of 50'. Driving was then commenced along the lode in both 
directions. The lode had a width of 2' at the collar of the 

.,. shaft Bnd of 2'6" at 45'; the intensity of anomaly waS . 
maintained throughout the shaft. 

"AMENABILITY TO TREATMENT OF POSSIBLE ORE. 

Petrological ~nd mineragraphic work by Dellwitz and 
. Roberts (1955) sh0w the diversity of host rock and the fineness 

of the radioactive minerals. These present serious problems in 
extraction. The specimens examined cannot be regarded as 
representative of the ceposits from which they were collected 
but certain conclusi0ns can nevertheless be reached. 

" 

In specimens from the Mgry Kathleen Lease grains of 
pitchblende range from 0.3 mm (50 mesh A.S.T.M.) to 0.001 mm. 
Probably the average grain size (estimated visually on diameters) 
is to the order of 0.1 mm (140 mesh A.S.T.M.). Uraniferous 
magnetite in a specimen from the Easter Egg Le9se occurs in 
grains of avergge size 325 mesh A.S.T.M. or le~s. Davidite-
like crystals from the Skal Lease rAnge in size from 325 to 
10 mesh A.S.T.M. P.R. Dodd (1954) reDorts that a chip of 
material (from Skal Lease?) sent to the Division of Raw 
Materials U.S. Atomic Energy Commission, New York, waS ground 
to minus 400 mesh size and 8 distinct r8dioactive mineral still 
could not be isolated. It would appear therefore, that for a 
satisfactory rate of recovery by mechanical or flotation methods 
very fine grinding would be neceSS'3ry. ' 

The presence of significant percentages of rare earths 
. on the M~ry Kathleen Lease would appear to require a leaching 

process if they are t~ be recovered as a by-product. Leaching 
methods c~uld probably be applied to material from other leases. 
Acid le9ching would be uneccm0mic where the gangue has a high 
percentage of c8rb~nate. Alkali le8ching is a p0ssible 
alternative in such cases. 

CONCLUSIONS. 

1. Investigations to date reveal the' widespread nature 
of the urBnifernus mineralizatinn in the Cloncurry Mineral 
Field. The rate of discovery in the seven months following the 
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recording of the first find, leads to the belief that many 
more deposits remain to be found •. 

2. R3diometric anomalies generally indicate deposits 
of gr~de too low for econ0mic exploitation; a very few of 
the finds can be expected to yield significant tonnages of 
ore (assuming a treatment plant is erected locally). A small 
prop0rtion of the others may contribute small "parcels" of ore. 

3. Unless a treatment plant is established locally, 
very little, if any of the lode material c0uld be profitably 
transported to eXisting treatment plants, as the radioactive 
minerals generally appear to be tory finely divided for 
mechanical c0ncentrati0n. 

4. The author believes that all significant 
mineralization in the district is epigenetic; and 
structure controls the importgnt types of deposit. 
stratigraphic control of value for prospecting waS 

uraniferous 
that 

No 
recognized. 

5. Economic deposits of copper in the district lack 
signific9nt reciocctivity 8nc the more sigilificant radioactive 
occurrences are not rich in copper. 

60 In the deposits at present considered to be of 
significance, the gr?de of U~08 at the surface, determined 
chemically or fluorimetrically, is. a reasonable indication of 
the grade at c?pth, i.e. surface leaching is not significant. 

7. The widespread occurrence of thorium in assocation 
~ with radioactive deposits makes chemical or fluorimetric 

determinations of U30B content necessary. Absence of thsse 
facilities locally lS seriously retarding development of the 
field and considerati0n may be given to the provision 0f such 

, assay facilities by the state Government or the Atomic Energy 
Commissi':m. 

B. Extensive metallurgical treatment tests will be 
necessary before a decision can be reached as to the value of 
the field. It is most improbeble that a single process can be 
evolved for all uraniferous material in the district, due to 
the diversity 0f host rock anc the possibility of some of the 
uranium occurring in complex chemical combination (see C.S.I.R.O. 
Mineragraphic Report No. 590, Edw8rds and McAndrew). petrol
ogical and mineragraphic tests at present being cone should 
provide fu:rther information on the subject. X-Ray diffraction 
determinati~ns of mineralogy may be necessary in some cases, 

9& It is considered that further g~logical field work 
in the area by the Bureau of Mineral Res()urces is not necess.:::ry 
P.t present as most of the significant deposits are now held by, 
or under option to, companies with adequate resources to map 
and test them. Periodic inspectinn~ of new finds and of 
aevelopments on leases now held are being mace by Queensland 
Government geologists. 

The assistance of the geologists ane prospectors of 
the vari0us cnmpanies operating in the field in supplying plans 
and ~ther cata and in acting as guides in several cases, is 
gratefully ackn~wledged. 

Mr. K. R. Levingston, of the Geological Survey of 
Queensland, also greatly accelerated the investigati~ns by his 

, c(l-~perati0n. 
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.APPENDIX. 

REPORTS ON LEASES INSPECTED ,. 

In the assessment of all of the deposits described in 
this appendix, views expressed are subject to four conditions 
being fulfilled: 

1. A treatment plant is established in the district. 

2. Radioactivity is proven to be due essentially to uranium. 

3. The loee material is amenable to treatment. 

4. Grade continues at depth. 

LEASE NO. 4121 - SKAL. 

Applied for: 24th March, 1954. 
Area: 20. acres 
Locality: 20 miles north of Mt. Isa. 
Examined: 25th August, 1954. 

Workings on date of inspection: Northern body - 10 hand
dug costeans, seven inclined drill-holes from west of body. 

Southern body - 9 hand
dug costeans, three inclined drill holes from east of body. 
Drilling totals approximately 1,600 feet. 

REGInNAL~~OLQQX. 

The deposit occurs on the eastern limb of a major south
pitching anitcline in a succession of interbedded altered basalt 
and sediments. Basalt is not common in the vicinity of the 
deposit. The sediments appear to be slightly hornfelsed, although 
the nearest outcropping granite is 8 miles to the south-south-west. 
Faulting and fracture cleavage are well-developed in the area. 
Both strike faults and north-west striking oblique faults occur~ .. 

Two zones of radioactive anomaly occur along a discon
tinuous ridge which is broken by a small water course. North 
of the watercourse .. the l~idge strikes approximately N20oE; to 
the south it is displaced to the east and strikes N350 E. Quartz 
has been introduced into irregular discontinuous fractures which 
mark a fault zone, along the line of outcrop. The anomalies 
appear to be associated with silicification in the country rocks 
adjacent to the faults although the richest zone is rich in 
carbonates and poor in silica. The quartz veins are generally, 
but not entirely, devoid of radioactivity. 

outcrop is good along the ridge but sparse in the lower 
ground. Rocks outcropping on the lease are highly, but irregul
arly, fracture-cleaved sandy slate, calcareous sandstone and 
slate and chloritic schist (altered tuff?). Whittle (1954) 
de~cribes a specimen from the Skal examined under the microscope 
as "grey ultra-fine feldspar-rich rock .•••..• probably originally 
greywacke, volcanic tuff or basalt flow.'" A specimen from the 
point of greatest racioactivity, in the north-east of the 
radioactive area, is a magnetite- and quartz-bearing marble 
(Dallwitz and Roberts 1955). 

Owing to the strong fracture cleavage, silicification 
and poor stratification of the beds it was not possible to 
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ascertain the structure of the deposit without detailed mapping 
but it is believed that considerable dragging and deformation 
of the beds has taken place adjacent to the fault zone. The 
general strike of the bedding is N25°-30oE (mag.) Fracture 
cleavage strikes at N20o-30oW and dips 65°-75°E. Intersection 
of cleavage and jointing has given a polygonal fracture pattern 
in places. Tho intersections plunge steeply north to vertical. 

MINERALIZATIOn. 

Secondary: Secondary uranium mineralization is not plenti
ful. A yellow green incrustation occurs near the point of 
strongest radioactivity - this could be autunite or uranaphane. 
Dallwitz and Roberts (1955) were not able to identify tho mineral 
in the laboratory. Whittle (1954) reports the presence of 
thin films of carnotite mingled with limonite. Sparse 
malachite staining is present. 

Primary: The primary radioactive mineral was described by 
Dallwitz and Roberts (1955) as a "davidite-like mineral. " It is 
reported that the primary mineral has been identified by X-ray 
diffraction methods by the C.S.I.R.O. Mineragraphic Section as 
brannerite. The chip of rock ~ent to New York by Dodd (see 
Pert I - "Amenab ityto Treatment of Possible Ore") may have 
come from the Skal lease. 

Chalcopyrite cry~tals occur in a shallow pit near the 
north-eastern corner of the northern anomaly where radioactivity 
is most intense. 

]1.ADIOMETRIC DATA 

The -following data were obtained by j. H. Brooks of the 
Geological Survey of Queensland, who made a more systematic 
examination than the present author. The instrument used was a 
Panek Model 6950 ratemeter which gives readings roughly compar
able to those of an Austronic FRM200 ratemeter.'M: 

Northern anomaly: Ea,st of the zone of quartz veins is 
an area of anomaly 400 ft. long and of average width 18 ft. 6 in.; 
greatest width 38 ft. 6 in. An area of roughly 850 square feet 
is bounded by the 1,000 counts per minute (hereinafter abbreviated 
to c/m.) isorad. One third to one half of this area would have 
counts of greater than 2,000 c/m. Maximum reading - a spot read
ing in pit between second and third.eosteans from the north -
18,000 elm. West of the fault zone is an anomaly over 350 ft. 
length. Only small discontinuous areas give ~reater than 
1,000 elm. 

Southern anomaly: Total length 500 ft. Readings of 
1,000 elm. or greater were obtained in costeans over 400 ft. 
length; average width 36 ft. The area giving counts of grea+;er'
than 1,000 per minute is nearly 10,000 square feet; much of this 
gives readings of greater than 2,000 c/m. 

A portion of the chip sent to New York by P. H. Dodd 
assayed 0.5% U308. 

Radiometric assays of drill holes were not available at thE 
time of inspection as Mount Isa Mines Ltd., who hold the lease 
under option? were awaiting the development of a reliable and 

,~ cheap method of grade determination. 

Another anomaly was found in small outcrops in alluvium 
several hundred Y3rds to the e!:lst of the lease (Skal Too and 

Y: Austronic PRM200 ratemeters have been used for radiometric 
testing throughout unless otherwise stated. 
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Skal Again leases). A number of costeans were bulldozed to 
expose the underlying rock but they did not reveal any signif
icant anomalies. 

CONCLUSIONS. 

Two well-defined radiometric anomalies of significant 
intensity exist on the lease. These cannot be described as 
orebodies but warrant systematic testine ane detailed mapping 
to determine their value. The holes already drilled will give 
valuable information about the behaviour of the deposit at 
depth. 

LEASE Nn. 4113 - HOPEFUL, 

Applied for: 23rd March, 1954 by Mount Isa Mines Ltd. 
Area: 46 acres 
Locality: 20 miles north of Mt. Isa, 2,400 ft. north 

of Skal lease. 

Examined: 25th August, 1954. 

Workings on date of inspection: Two 25 ft. costeans at 
south end of outcrop. 

REGIONAL GEOLOGY. 

The lease is in the clB~al region of the south-pitching 
anticline referred to under "Skal"; the same stratigraphic unit 
(see stratigr.gphic table in body of report) is a Iso represented 0 

The area is considerably faulted and fracture-cleaved. A fault 
striking north-east, 500 feet east of the deposit, is extensively 
stained with malachite (Royal George copper workings). No 
anomalous radioactivity is associated with the copper. 

GEOLOGY~E-THE DEPOSIT. 

The ~ediments in the main outcrop are generally calcareous; 
those in which the radioactivity occurs are more calcareous and 
more massive than elsewhere. A specimen examined undGr the 
microscope has been described as "an albite-carbonate rock of 
uncertain derivation" (Dallwitz and Roberts, 1955). The rocks 
carrying the radioactivity have a pink colouration due to 
hematite which is possibly introduced. To north and west of the 
main outcrogs chloritieslate crops out. Fracture cleavage 
strikes NIO W. 

The folding ppttern is not clear because of paucity of 
bedding, but both east and west dips were observed. The two 
radiometric anomalies on the lease may occur in the same bed, 
which may be folded into a shallow south-pitching syncline. 

MINERALOGY. 

A yellow non-fluorescing secondary mineral can be seen 
in outcrop. Dallwitz and Roberts (1955) consider that it is 
probably a uranium mica. The primary radioactive minerel has 
not been identified but some of the magnetite present is 
probably uraniferous. 

RADIOMETRIC DATA. 

Two anomalie~ can be outlined by the 11000 c/m. isorad. 
The larger occurs in the north-west of the maln outcrop area 
and is approximately 80 ft. by 20 ft. (maximum width). The 
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bJ.:'eatest counts are on the ('astern side of the anomaly in a 
narrow discontinuous zone. The highest reading obtained was 
less than 3,000 c/m. The long axis of anomaly strikes N30oE. 

The second anomaly is parallel to th first, in the 
north-east of the outcrop. Its maximum dimensions are 
50 ft. x 20 ft. ana it has very few points giving readings higher 
than 2,000 c/m. Small areas of high count occur to the south 
of both of the main anomaly areas. 

Dodd (1954) records the following assay results from grab 
samples~- Radiometric 0.17%, 0.05% and 0.16% eU308 

Chemical 0.04%, 0.06% and 0.16% U308 

On surface indications, neither size nor grade 'appears 
acequate for economic exploitation. If the suggeBted structure 
is correct, the two anomalies should j0in at a shallow depth 
below the surface and should pitch to the south. No opinion 
("::~ ce expressed as to the lilmly extension "down,-pitch". 

LEAS~ NO. 4115 - THE PILE. 

Applied for: 23ru March, 1954, by Mount Isa Mines Ltd. 
Area ~ 46 acres 
LocalL~y~ 22 miles north of Mount Isa, 3 miles north-west 

of IIHopeful" lease. Situated 100 yards east of Calton Hills 
track, 4 Qiles from the Barkly Highway. 

Examined~ 26th August, 1954. 
\70rkines on date of inspection: 

through the main outcrop; total length 
20 ft. 

Two hand-dug costeans 
80 ft. greatest depth 

Th:::ee shallow bulldozed costeans in alluvium; total 
length nearly 1,000 ft. 

TV~G d::"'ill tales dipping at 200 and 500NW near the nort~
east of the ~ain outcrop; length unknown. 

The deposit occurs in limestone, calcRreous sandstone 
and Quartzite (probably hornfelsed), belonging to the succession 
of interbedded basalts and sediments, on the western limb of the 
same south-pitching large anticline (or anticlinorium) on which 
the "Skal", IlHopeful" and "Bikini" and "Woomera" deposits occur. 
~!'JDe:'8US local folds exist. The general strike of the bedding 
is approximately H 300 E; cleavage strikes N 3~E and dips 85°E. 

The dGPosi~c occurs between two north-west-striking faults 
along which the central block has been displaced relative to the 
adjoining blocks. 

Q.~,Q.LO G.y-_nL_T:n~_I2~J:O (i+~ 

The radioactivity is strictly confined to pink (hematitt0 
calcareous bands or beds. A specimen has been described by 
Iallwitz and Roberts (1955) as a calcite-albite rock of 
unknown origin. In the main outcrop and anomaly the bedding 
!nay be folded into a shallow syncline which vvould severely 
limit the radioactive body in depth. other rock types 
present are calcareous quartzite, quartzite and chloritic 
slate. The rocks are very strongly fracture-cleaved and 
bedding is poorly defined. 
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MINERALOGY. 

Brannerite has been identified by Me Andrew and 
Edwards (1954a & b). Pale yellow, non-fluorescing films and 
incrustations can be seen in places. There may be two 
8econdary uranium minerals present (Dallwitz and Roberts, 1955). 

;R..AnI()~,[ETR IC DATA. 

The major anomaly can be detected over a large part of 
the main outcrop. It has a maximum width of not less than 22 ft. 
in the more northerly of the two hand-dug costeans and a length 
of approximately 200 ft. The area enclosed by the lOOOc/m. 
isorad would be 3,000-4,000 square feet. The highest count 
recorded was 2,800 elm. Probably the area enclosed by the 
2,000 elm. isoeount line would not greatly ~xceed 1,000 square 
feet. 

East of the southernmost bulldozed costean calcareous 
rocks crop out discontinuously. Over approximately 200 square 
feet readings of nearly 1,000 elm. were obtained. This line of 
mineralization can be traced along the bedding strike to the 
north-east for 8everal hundred feet onto the adjoining lease 
(Bikini). Wherever pink hematitic limestone i8 exposed high 
readings can be obtained. Such outcrops are in many places only 
a few square feet in area - too- - small to be mineable. The 
highest count obtained was 7,000 elm. (Phillips monitor). 

, The re8ults obtained from the holes are not available, 
but radiometric testing is believed to have indicated low values 
only. 

Dode (1954) rGports that bulk sampling from "excessive 
(1) mining widths" (widths not stated) in the hand-dug costeans 
were radiometrically assayed and found to contain 1.3 to 1.8 
lr./ton eU308. 

CONCLUSION. 

It is very Co ubtful whether the overall grade of this 
deposit (based on 8urface indications) will be high enough for 
bulk mjning. However, further testing is needed to define the 
shape and extent of the main lode at cepth. 

LEASE NO. 4114 - BIKINI. 

Applied for: 23rd MC'lrch, 1954, by Mount Isa Hines Ltd. 
Area: 46 acres. This ase is contiguous with "The 

Pile" lease and is to the north-east of it. 

Examined: 27th August, 1954. 

Workings on date of in8pection: 15 ft. costean at 
north-east end of main lode. 

gEOLOGY. 

The "Bikini" lease lies along the strike of the I 
bedding from "The PileI'. Its geological environment is there-
fore -essentially the same as for the latter. The structure -, 
within the lease was not determined, but probably several ! 
minor folds occur. -

MINERALOGY 

Secondary radioactive minerals are sparse to absent 
at the surface. Primary minerals were not determined but are 
probably the same as for liThe Pile". 
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RADI~METRIC DATA. 

At least ~ix anomalies occur on the lease, in addition 
to the small discontinuous "high spots" traced from "The pile u 

(which see). 'An anomaly with strike N600 E extendE1 over a 
dietance of 200 ft. x 10 ft. to 15 ft. along the north-east 
~ide of the main outcrop area. Readings of 1,000 + c/m. were 
obtained discontinuously over this area; greatest width over 
which Inoo + c/m. were obtained W8S 8 ft. Maximum reading 
was 2,200 c/m. Along the strike a distance of 140ft. to the 
south-west from the main anomaly another zone of high counts 
covers an area of 20 ft. x 12 ft. The highest reading was 
3,500 c/m. 

Farther west are four other anomalies whose maximu4 
dimensions are 90 ft. x 20 ft., 70 ft. x 30 ft, 20ft. x 10 ft.? 
60 ft. x 10 ft. Only a small proportion of these areas 
produce readings of greater than 1,000 c/m. 

CONCLUSF"N. 

On surface incicatio::1s the graGG of eU308 is too low 
for economic development. Possibly small bodies of material may 
be rich enough to warrant extraction ""J "gougers". 

1EM~t! NQ..!:.-±.:tQ-= wnmJ~i3.~_,,-

Applied for g 29th L:arch, 1954 by IVIClUn.t Isa ~}Iines Ltd. 
Area: 46 acres 
Local ity: 23 miles from ut. Isa, north of the track 

to Paroo Waterhole, ± mile from the Calton Hil13 track and one 
mile north-north-east of "The Pile". 

Examined: 27th August, 1954. 
Workings on date of inspection: NiL 

Rocks on the ase are escentialJy similar to those on 
"The pile" and "Bikini" leases, but in adcition several basalt 
flows crop out. The stratigraphic position is probably also 
similar to that o~ the two leases mentioned. Several quartz
filled faults on the lease do not produce geiger readings grEater 
than background and do not appear to have any relationship to the 
uraniferous mineralization. The radiometric anomalies en the 
lease were not sufficiently large or intense to justify a close 
examination of the geology of the area. 

RADI0METR]C DATA. 

A small zone of anomaly occurs on t~e north-eastern 
boundary of the lease. To ttr: so uth·-7Jes"!: J alo~1.g the str i of 
bedding other similar, but smaller, anomalies occur'. A larger 
anomaly occurs in the centre of the lease. However, none of these 
has an area of more than a fe~ square feet which give readings of 
greater than 1,000 elm. 

CONCLU8I.QN...!. 

On surface indic3t~ons this lease is not likely to be 
productive. It is interesting in that it eztends the area and 
number of anomalies which appear to be in the one general strati- . 
graphic position and to be cOJfined to red (Hematite-rich) 
calcareous strata. In the authorls opinion the calcareous strata 
owe their carbonate content, in part at least, to hydrothermal 
introduction. This view is borne out by the petrological work 
of Dallwitz and Roberts (1955) (See also the chapter titlec 
IIRegional Control of Deposits')~ 



- 7 

LE,ASE NO S. 4279 and 4 2.~8.:::..0_....;:Qr...:::UE:,:;:EN' S--.QlE.T_& QUEEN'S GIFT li0 • 20 

Applied for: 22nc1 May, 1954 , by C.C.0. Walton, 
R. J. Johnson and R. P. Johnson. 

Area: Queen's Gift - 30 acres 
Queen's Gift No.2 - 50 acres 

.t' Locality~ Headwaters area of Judenan Creek, 50 miles 
north-north-west of Mt. Isa; 3 miles south-west of the Calton 
Hills to Crocodile Waterhole track and 5 miles west of Barney's 
Well. 

Examined: 31st August and 1st September, 1954. 
Workings on date of inspection: A number of small 

sampling pits had been dug on one of the anomalies; otherwise 
nil. 

REGI0NAL 9E0LOGY 

The leases occur in an area which is structurally very 
involved. strong folding on northerly to north-north-easterly 
axes, together with extensive faulting, makes resolution of t~e 
structure in detail very difficult. The lithological succession 
is one of interbedded altered basalt, arenaceous, argillaceous 
ahc1 calcareous sGdiments and tuff. 

GEOLOGY 0F THE DEPOSITS~ 

The sediments on the two leases are generally sandy, 
with some lime. Basalt and tuff, largely altered to chloritic 
schist, constitute a major part of the succession. Very strong, 
but irregular, fracture-cleavage was observed. It strikes N240 E 
to N55°E and dips from 75°w to vertical. Thermal metamorphism 

Icefined is not apparent. Bedding is not well/and in the period of the 
inspection it was not possible to work out the structure associated 
with the anomalies. However, it appears both from the lines of 
quartz and of silicification in places and from the linear arrange
ment of the anomalies elsewhere on the two leases that there is a 
close association between faulting 9nd mineralization. 

MINERALOGY 

No radioactive minerals have yet been identified from 
these leases. Crystals of ch~lcopyrite were observed in basalt, 
and also in quartzite in association with calcite and quartz 
stringers. Radioactivity is confined to red hematitic and 
celcareous bodies on the'se leases, as on liThe Pile", "Hopeful", 
"Elaine M:'lry" and other le9ses. 

Four areas of anomaly occur on the two leases. No.1 
is on Queen's Gift lc~se and strikes N15°E between a quartz blow 
near the south-west corner peg of the lease and a lim0nitic 
quartz blow to the north-north-east. Between these quartz 
outcrops discontinuous quartz and silicificAtion crops out. The 
radioactivity generally occurs to the east of and parallel to 
this qU8rtz. The anomaly extends discontinuously over 1,000 ft. 
Four bodies giving Geiger readings of -greater than 1 1 000 clm 
have the following dimensions:-

(a) Length 23 ft., aver age width 8 ft., maximum '''lidth 13 ft. 
Nfaximum re~ding obtained 2,500 c/m., but very little of the 
area exceeds 1,500 c/m. 

(b) Length 58 ft., 8verage width 4 ft., maximum 7 ft. Highr-st 
count 1,300 per minute. 
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(c) Length 28 ft., average width 11 ft., maximum 27 ft. 9 area 
310 square feet. The anomaly has a very irregular distrib
ution of high counts; very little of it gives reading 
greater than 2,000 c/m. 

(d) Length 45 ft., average width 12 ft., maximum 16ft., area 
580 square feet, including a number of small zones giving 
counts of less than 1,000 per minute. Maximum reading 
obtained 2,100 c/m. 

Other anomalie~ of negligible size exist. 

Noo 2 area of gnomaly occurs on Queen!s Gift No.2 
lease at a cistBnce of approximately 1,000 ft. east-south-east 
from the ~outhern end of No. 1 anemaly. The anomaly strikes at 
N230w. The ltOOO c/m. if'orad encloses an area 120 ft. long, with 
an average wicth of 8-10 ft. and greatest width of 25 ft. The 
highest reading recorded was 6,400 c/m. A smaller body occurs 
30 ft. to 40 ft. along the direction of the long axis of the main 
anomaly to the north-west. ' 

Anomalies Nos. 3 and 4 are not significant. They occur 
south of NOe 2 and strike at roughly north-south and east-west 
respectively. The highest count recorded on No. 3 was 500 per 
minute; on No o 4 a reading of2,500 c/m. was reported but most 
of the anomaly gives less tilan 1,000 c/m. (The author is . 
indebted to Mr. J. H. Brooks of the Geological ,3urvey of Queens
land for the detailed information on No.1 anomaly). 

CIiNC.lJJS 111 N • 

Anomalies Nos. 1, 3 and 4 appear to be either too small 
or too patchy for profitable mining. No. 1 could possibly yield 
small pockets of economic grade. Anomaly No.2 is more uniform 
and continuous and probably has a higher overall grade but eVGn 
this deposit will probably prove to be too low-grade for exploit
ation. Remoteness of the locality is a serious deterrent to 
development unless concentration at close hand could be effected. 

1$ASE NO. 4361_- ELAINE-MARY~ 

Applied for: 7th June, 1954 , by J. J. Spreadborough, 
W. J.IbllT,eer and R. Johnson. 

Area: 104 acres 
Locality; 60 miles north-north-west of Mt. Isa; 2~

miles north-north-east of Crocodile Waterhole, Gunpowder Creek. 
Examined: 1st September, 1954. 
Workings on date of inspection: Nile 

REGIONAL GE9~QQX_ 

The area in which this, and adjacent, anomalies occur 
is a highly deformed area. The regional geology has not yet been 
fully resolved. The deposit occurs in a succession of interbedded 
altered basalt and quartzite, the regional bedding strike of 
which is north-north-east and which dips steeply east to vertical. 
Hills to the east and west of the valley in ~hich the deposit lie3 
are of arenaceous sediments. Extensive faulting has taken place 
in the area. No granite crops out within 25 miles of the lease. 

GEOLOGY OF THE DEPOSIT ... 

The deposit occurs in strongly fracture-cleaved and 
altered basalt which is vesicular in part. The vesicles arc 
filled with calcite. The strata strike approximately N350 E but 
the dip is not reacily di~cernilile. 250 feet west of the anomaly 
crossbedded quartzite dips 60o-65°w. Strong jointing can also 
be observed. 
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In two places along the lode the bedding has been 
displaced by cross-faulting or flexures. Rmall quartz veins 
with tourmaline occur at these points, which have lower radio
metric readings than elsewhere in the anomaly. The deposit 
follows the beeding. 

The preas of anomaly can be r~cognised by the red 
colouration caused by finely divided hematite in calcite. In 
other respects the lode material appears in the field to be 
(altered) basalt, the hematite and basalt being introduced. 
This is confirmed by petrological work by Dallwitz and Roberts 
(1955). In thin section even in the most highly altered host 
rock the original basaltic texture can be readily recognised. 

MTNERALOG,X 

Very little secondary mineralization can be seen and 
the primary radioactive minerals have not been positively identif
ied. Dallwitz and Roberts (1955) concluded that the radioactivity 
was probably due to uraniferous magnetite. Sparse crystals of 
chalcopyrite occur in the deposit and in adjoining rocks. 

RADIOMETRIC DATA 

Time did not permit a systematic testing by Geiger 
counter. The following data were supplied by Mr. R. Baldock:-

Area No. 1 has aver8ge count/minute of 1600 over 100 square feet. 

" No. 2 II II " t1 " 1200 " 240 " 
" No. 3 " " " " " 2250 "2,500 " 
" No. 4 II " " II II 2300 II 324 " 
" No. 5 " " II II II 2600 II 176 II 

Total area giving readings greater 
than 1,000 c/m.3.,340 " 

over a length of 225 ft.; the m~ximum breaks between anomalies 
is 10 ft. 

CONCLUSIONS 

Independent check testing indicated that the Elaine 
Mary deposit is a better _than_3verage prospect, despite its 
remoteness. There is little evidence of secondary uranium 
mineralization. Systematic drilling and sampling of the arm 
to prove the limits and grade of the mineralization appear to 
be warranted. 

II 

" 
" 
" 

" 

Smaller anomalies occur on the adjoining leases to 
the north and south - Along the strike of the bedding (Lucky 
Charm and Bab's Joy leases) and on Devils Marbles lease i-mile 
to the north-north-east. Teddies Gift lease is on a second 
line of mineralization to the east. 

LEASE N<~. 4214 - IMPASSABLE. 

Applied for: 6th June, 1954, by Mount Isa Mines Ltd. 
Area: 20 acres 
Locality: 46 miles north of Mt. IS8, 13 miles north

east of Calton Hills Homestead. 
Examined: 3rd September, 1954. 
Workings on date of inspection: Nil 
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R~GIONAL G~1QQX 

The deposit is in a succession of basalt and interbedded 
sediment. Basalt is abundant. The regional strike of the bedding 
is N200 W, with high east dip. The lease lies on the eastern 
limb of a broad regional anticline. Fracture-cleavage is not 
nearly so strongly develo~d as on leases farther south. The 

neare8t outcropping granite is 8 miles to the north-east. 

GEnLOGY QF THE DEPOSIT 

The radioactivity occurs in basalt or dolerite (Dallwitz 
and Roberts, (1954) describe a specimen from the U-shaped anomaly -
see below - as carbonated, chloritized and albitized dolerite). 
Ass0ciated sediments on the lease are quartzite, epidote ~uartzite 
and purple argillace0us sandstone and slate. nips of from 
25°_o00 E were measured. Some minor folds giving west dips may 
81so be present. One of the anomalies appears to occupy the nose 
of a fold and other minor buckles were observed. Fr8cture-cleavage 
strikes at N20GW and dips vertically. 

MINERALOGY 

Radioactivi~y is attributed by Dallwitz and Roberts 
(1955) to uraniferous magnetite. Sparse chalcopyrite crystals 
occur in the basalt on the lease. 

Two main areas of anomaly, which follow the bedding,. 
were detected on the lease. East of these are two smaller 
anomalies which, hnwever, do not give Geiger readings exceeding 
1,000 elm. 

The northern main anomaly is appr0ximately 500 ft. 
long by a maximum width of 30 ft. Within this area are two 
discontinu0us linear zones which give counts of greater than 
1,000 c/m. The westerly zone extends over 420 ft. but the 
largest single area enclosed by the 1,000 c/m. isorad is only 
25 ft. x 4 ft. Widths 0fgreater than 4 ft. sh0wing readings 
of more than 1,000 elm. are unusual o The eastern zone, 
12 ft. to 15 ft. east of the western z0ne, is not more than 
100 ft. long and if narrower than the latter. The highest 
reading obtained was 4,400 c/m. The northern main anomaly is 
terminated e.t its northern end by alluvium. 

Near the south of the lease the second major anomaly 
occurs. It is U-shaped in 0utcrop and has a total length mot 
exceeding 120 ft. Only a small proportion of the area gives 
counts in excess of 1,000 elmo The highest readings appear to 
be 0n the "inside" of the U; the best occur in a breccia zone 
in the basalt (or dolerite) on the western limb of the U. Here 
a re8ding of 6,400 c/m. was recorded • 

.Q.QN'CLUSION§ • 

Wides pread ur an illi:1 mine'ra liza t inn appear s to have taken 
place on this lease but the grade, on surface indications, is too 
low to provide an appreciable t0nnage 9f material of economic 
grade. Small scale selective mining might be possible. Diffic
ul ty 0f a cces s and the distence from M0unt Isa would increase 
the costs of producti0 n. 

Contigunus leases to the n0rth - Barrier and C0nquest 
also held by M"unt Isa Mines Ltd., are reported to have smaller 
anomalies than the Impassable lease. 
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L~ASE Nne 4417 - SURPRISE 

Applied for: 21st June, 1954 , by Mount Isa Mines Ltd. 
Area: 39.2 acres 
Locality: 58 miles north of Mt. Isa, roughly 21 miles 

north-ea8t of Calton Hills Homestead. 
Examined: 4th and 5th September, 1954. 
W'irkings on date of inspecti'in: Nil. 

REGIONAL GEOLOGY 

The geological environment of the anomalies in this 
lease, as to lithology, structure and degree of regional meta
morphism, is essentially the same ~s that of the "Impass9ble" 
lease. 

gEOLOGY OF THE DEPOSITS 

Three areas of r8cinmetric an'imaly occur on the lease. 
All are in basalt gnd generally follow the strike (with the 
possible excepti'in of anomaly N~. 3). The structural control of 
the mineralization could not be ascertained. Bedding strikes 
N200 W and dips 30-600 E. Fracturing of the strata is more 
pronounced in the vicinity of the anomalies than elsewhere. 

The main anomaly is in an area of very poor outcrop. 
Only about 5% of the area is exposed. The mineralization may be 
confined, in part at least, to stringers in this area. A specimen 
from this locality was described by Dallwitz and Roberts (1955) 
as chloritized and colomitized basalt. 

M INRB A.1..Q G-X 

Secondary uranium minerals are not conspicuous, but a 
white coating or film in cracks is not uncommon around the ponts 
of greatest racioactivity. The primary mineral causing the radio
activity in the specimen submitted to Dallwitz and Roberts could 
not be identified. 

RADIOMETR IC DATA. 

Anomaly No.1 is at the extreme north-east of the lease, 
on the south bank of the main creek in the area. It is in 
vesicular basalt. Dimensions of the anomaly are 100 ft., 
maximum 10 ft., generally 3 ft. wide. The area of greatest 
intensity is 12 ft. x 3 ft., maximum reading here wa~ 4,400 c/m. 

The second group of anomalies consists of three widely 
separated weak anomalies along the crest of the main ridge. The 
largest is 20 ft. x 3 ft. and the maximum reading obtained wab 
1,700 c/m. 

Annmaly No. 3 occurs in alluvium Rnd scree in the south
west of the lease. Greatest dimensions of the anomaly are 
205 ft. x 85 ft. Within this prea six spots give readings in 
excess of 2,000 c/m. The highest recorded was 6,400 c/m. The 
snil generally gives readings of less than 250 c/m. The impression 
is gained that the mineralization in this lode is very patchy. 
Extensive costeaning would be necessary to establish the true 
size of the anomaly, as extensions under the soil may occur, and 
to determine whether the deposit is sufficiently uniform to give 
an overall econnmic grade. 

CONCLUSIONS 
. I 

On surface incications,only the deposit causing an'imaly 
No. 3 is at all likely to contribute a worthwhile tonnage of 
material of econo~ic grade. ,This possibility yet remains to be 
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substantiated by development. Remoteness of the ~eposit woUld 
c0 nsidergbly increase the grade below which eC0nnmic mining 
would not be possible. 

To the s()uth of, and adjacent to, "Surprise" lease is 
"Slance" lease

l 
also held by Mnunt Isa Mines Ltd. The radioact

ivity on this ease is reported to be less important than on 
11 Sur pr ise" le ase. 

LEASE NO. 4367 - NEW RING. 

Applied for: 8th June, 1954 , by N. G .. McCona chy, 
A. L. Barnes, J. ~. Lamkin and Gb E. W. Fox. 

Area: 20 acres. 
Locality: 6 miles east of Mt. Isa, ~ mile north of 

the Mt. Isa-Clnncurry road. 
Examinedg 30th August, 1954. 
Workings on date of inspection: 10 parallel hand-dug 

costeans, of total length 216 ft., 5 ft. to 16 ft. Apart over a 
tntal width of 90 ft. 

BEGloNAL GEOLOGY 

The deposit occurs in thinly interbedded basalt and 
arenaceous sediments, which strike approximately N700 E and dip 
very steeply to the north. The nearly east-west strike of the 
bedding is due to a majnr north-pitching anticline whose axis 
lies nearly 5 miles to the eest. Apparently assnciated with the 
folding, there is a well-developed pattern of radial fAulting. 
Two of these faults pass close to the area of mineralizatinn on 
the e~st rnd west; considerable frRcturing has taken place nn the 
lease itself. Regional metamorphism is moderately low grade. The 
nearest nutcropping granite is 5 miles to the east. 

GE0LOGI OF THE DEPOSIT~ 

The strike nf the bedding on the lease is variable, but 
is essentially north-north-east. The long axis of the anomaly 
strikes N15°w - across the strike of the bedding; it may be 
controlled by faulting. QUartzite, crossbedded in part and 
epidote-r1ch in part, altered tuff(?) and basalt form the rocks 
on the lease. The anomaly occurs in altered basalt, in part 
9t least. 

I,l INEEjLO G Y 

A very sparsely distributed yellow secnndary mineral 
can be seen. The primary rBdioactive minerals have nnt been 
icentified. 

RADIOMETRIC DATA 

An area of 3pprnximately 7~0 square feet (75 ft. x 
maximum 23 ft. wide) is bounded by the 1,000 c/m. isorad. Of 
this area practically none gives a c~unt of greater than 2,000 
elm. The highest reeding recorded was 2,200 c/m. 

,gONCLUSI0N 

The grace of this deposit appears tn be too low for 
present explnitatinn despite its convenient location • 

LEASE NO. 4236 - COUNTER ( IHTDERS0N I S LODE) 

Applied for: 11th May, 1954 , by W. B~ Greenland, 
P. f:naer snn, S. Turner, A. L. Nolan and G. Nnlan. Pur chased 

~ by f,ustr8lasian nil Explorati0n Ltd. 
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Area: 46 acres 
Locality: Ten miles east-north-east of M~unt Isa, 

4 miles north of the Mt.Isa-Clnncurry r0a9~ 
Examined: 9th September, 1~54. 
W~rkings ')n date of inspe cti0n: Seven nC"rth-south 

ccsteans,tctalling 320 ft~ in length and extending over a 
width of 220 ft., had been dug. One vertical drillhnle had 
reached a depth of 75 ft. 

REGIONAL GEOLOG;(. 

The deposit occurs in the successi~n of interbedded 
basalt end sediments. The IBtter are generally arenaceous but 
calcareous gnd 9rgillace~us beds h9ve also been noted. The rocks 
have been moderately metamorphosed. 

structurally, the deposit lies near the Axis of a ~ajor 
nnrth-pitching Anticline, so that the bedding strikes r'!ughly 
east-west. Clearly ciscernible faults form a radial pattern about 
the nose nf the anticline. "Anders0n's Loden (as the depnsits is 
known locally) lies, for the most part, between two such faults. 

GEOLOGY OF THE DEpOSIT. 

The main rock types in the vicinity of the lode are 
highly alterec impure arenaceous rocks and basalt. One bed, 
which f'!rms the hnst rock for s~me nf the strongest radioactivity, 
is grey in colour, crossbedded, ano cnntains mud pellets anc rare 
pebbles. It was probpbly originally a greywocke but is now so 

highly altered that a specimen examinee by Dallwitz and Rnberts 
(1955) was cescribed 85 a If IC8vidite tl-bearing magnetite-< 
chlnrite-biotite-quartz-epiddte 'h0rnfels'.!l1 Micaceous quartzite 
anc chlorite schist were alsn seen 'In the lease. 

Bec0ing dips frnm 700 N to vertical. The mnre westerly 
nf the two racial faults referred t'! above lies abnut 200 ft. 
west af the r9ci'lmetric p,nonaly. It has been infilled by a body 
of basic igneous r'lck. The easterly fault is marked by a z~ne, 
up to 15 ft. wide, 0f highly fractured material. The fractUres 
strike about Nl~W gnd cip 55-700E. Movement nn the fault appears 
tn be sma 11. 

MINER ilLQ GX 

Dallwitz and Roberts (1955) have icentified the primary 
uranium-bearing mineral as a Ilcavicite-like mineral". 

RADIOMETR IC DATA 

R8ci~metric testing by company ge0logists shows that 
virtually all of the c~ntinuous nutcr'lp of rock west ~f the zone 
of fracturing ass~cieted with the easterly fault (but not 
including the fractured rnck) gives a geiger reacing of 2,000 
c/m. or higher. This has an 8rea ~f approximately 2,600 square 
feet. A further area of 400 square feet of outcrop east of the 
fault zone 91s0 gives an average reacing of greater than 
2,000 c/m. 

Costeans have expasec c~nsider~bly greater widths of 
lode material than was indicated by the rock nutcrop. For 
example, in 9 costean 105 ft. l'lng, through the main part of 
the outcr~p, which is here exposec over 50 ft., reacings of 
greater than 2,000 c/m. were obt3inec over 72 ft. The next 
costean t'l the east was cut through ~nly 6 ft. of outcrop. The 
remainder of its 100 ft. length was through soil which gave 
reacings nf from 100-1,200 c/m. (These wicespread reacings may 
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be due in part to concentration of secondary uraniUm minerals at 
the rock-soil interface.) Check testing carried out by the 
auth~r and Mr. K. R. Levingston of the Geological Survey of 
Queensland, indicated that the geiger read ings shown b:T th~ 
company are substantially correct. Values may not be quite a~ 
uqiform as indicated by the company plans. 

Calculations, based on the extensions into the soil
covered area of high counts revealed by the costeans, sugge~t 
that the sub-surface area enclosed by the 2000 c/m. isorad may 
be 7,500 square feet. Such a calculation is speculative, part
icularly as the extent and effect of contamination is not known. 
However, it seems safe to aS8ume that an area of cross-section 
of 6,000 square feet would be bounded by the 2,000 c/m. isorad 
line, if soil cover were removed. 

The vertical drill hole put down near the north-east 
corner of the main outcrop is reported to have been in radio
active rock to a depth of 180 ft. A second hole put in from 
the north at an angle of inclination of 6008 passed ~ut of 
radioactive material at 140 ft. The oreer of count obtained from 
the core is not known. The cessation of radioactivity at 
180 ft. and 140 ft. is attributed by company geologist~ to the 
drill hole entering the footwall of the lode. 

CONCLUS I(iNS 

This racioactive deposit is one of the most promlslng of 
those examined. The mineralized zone forms a compact body which 
should persist to a depth sufficient to provide a worthwhile ton
nage of ore (subject to the conditions specified at the beginning 
of this appendix'. Its location makes for cheaper mining and 
transport costs than in the case of many of the other deposits. 
Systematic testing, to determine t0e limits and grade of the 
mineralization, should be encouraged. 

LEASE NO. 4234 - BATTERX. 

Applied for: lith May, 1954 by W. B. Greenland and 
party (see "Co'mter" lease) 

Area ~ 46 acres 
Locality: The lease adjr'lins the "Counter" lease to 

the north. 
Examined: 7th September, 1954 
Workings on date of inspection: 3 costeans totalling 

not more than 50 ft. 

REGInNAL GEOLOGY 

As for "Counter" lease. 

GEOLOGY OF THE DEPOSII§ 

The main radiometric anomalies follow the bedding and 
lie between the same two radial faults as on the "Counter" lease. 
~he lithology is similar to that on the "Counter" lease but the 
anomalies occur in different beds. The main anomalies occur in 
quartzite, but one of the two smaller anomalies to the 80uth is 
in basalt. 

MINERALOQX 

Not determined; pre·sumably as for the "Counter" lease. 

RADIOMETRIC DATA 

Two anomalies, approximately 120 ft. apart and separ
ated by 80il, occur along the northern edge of the mai. outcrop 
area. nne anomaly is about 3ID ft. x maximum 7 ft., geiger 
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readings obtained did not greatly exceed 1,000 c/m. The second 
is 20 ft. x maximum 2 fto; the maximum counts recorded were 
3,000 c/m. 

Two other "spot" readings of 1,000 c/m. were located 
to the 80uth and 80uth-west of the main anomalies. 

CflNCLUSIflN 

Unless extensive additional mineralization is concealed 
by soil between the two first-described anomalies, this lease is 
not likely to produce ore. 

LEASE NO G 4429 - MARY KATHLEEN. 

Applied for: 7th July, 1954, by N. G. McConachy and 
J. Walton. Sold to Australasian nil Exploration Ltd. 

Area: 160 a~res 
Locality: 34 miles east of Mt. Isa, 32 miles WGst of 

Cloncurry, 10 miles south of the Mt. Isa-Cloncurry road. 
Examined: 8th September, 1954; also visited on other 

o cca s ions. 
Workings on date of inspection: Active digging of 

costeans was in progress when the lease was visited. Ten costeans 
totalling 457 ft. (slope length) had been dug by hand on 8th 
September. In October a near-horizontal drill-hole was started 
from near the weste~ownhill-side of the deposit. 

REGI0NAL GEflLQG~ 

The deposit occurs on the west limb of an isoclinal 
syncline overturned from the west. The axis of the fold strikes 
roughly north-south. The rocks of the area are generally skarn 
rocks with s~me arenace~us rocks and highly altered basic flows 
~r 8ills. Apparently the skarn rocks were ~riginally sandy 
limestone, calcareous and dolomitic sandst~ne, and dn10mitic 
limestone. Metamorphism is strong and probably consists of regional 
dynamic metamorphism and c~ntgct alteration (from granite which 
crops nut two-thirds of a mile to the west of the deposit). 

One third of a mile east of the deposit is the western 
end of a quartz-felspathic dyke up to 50 ft. wide which trends 
east-west. The country rocks around the dyke are garnetiferous, 
as are th~se 0f the Mary Kathleen deposit. The dyke and its 
surroundings, however, are not radioactive. 

GEOLOGY OF THE DEPOSIT 

Two radiometric anomalies occur on the lease; both are 
on the steep eastern slope of a narrow valley (Later advice indic
ates that the anomalies may be continuous in outcrop and U-shaped 
in outline). On the western slope of the valley, opposite the 
deposit, tight (?) drag folds give pitch readings of 540 and 700 N. 
Probably these folds are cue to east-west movement along a fault 
into which the quartzo-felspathic vein referred to above entered. 
The vicinity of the uraniferous deposit would thus be highly 
deformed and would provide a favourable environment for mineral
izatiop.. 

South of the anomalies bedding strikes north-south and 
dips 400 W to vertical, but generally 60o-Boow. Nearer the areas 
of anomaly the beeding bec~mes irregular, with several possible 
minor folds. East of the easterly anomaly there is probably a 
fold in quartzite. Farther east a thick band of amphibolite is 
followed by a predominantly quartzitic succession, with a variable 
lime content! The dip of these beds is 450w. 
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The whole radioactive area and beyond has been 
altered by hydrothermally introduced material, giving rise to 
allanite-apatite-garnet skarn. Twn types of allanite are 
generally present - one colourless in thin sectinn, the other 
~rown. The four constituent silicate minerals occm' in a wide 
range of proportions (Dallwitz and Roberts, 1955). The deposit 
is undoubtedly epigenetic; emplacement in a favourable bed or 
beds has probably taken place. 

Evidence of beeding is scarce within the area of 
anomaly. Such bedding as has been observed dips steeply west. 

Only one post-mineralization fault was observec. Wal 
developed jnints in places within the deposit generaay dip to 
the west. 

MINERALOGY 

The primary uranium mineral has been recognized as 
pitchblende. Alteration products have formed in pldces but could 
not be named. 

For a full ciscussion of the relationship of the 
pitchblence to the silicate minerals see Dallwitz anr Roberts 
(1955). These authors report that the brown allanite is rarely 
radioactive and the colourless allanite is n0n-radioactive. 
(This conclusion is based on the examination of six thin sections). 
Of the secondary minerals, which can be seen as films and coatings, 
one has been recognised as possibly gummite. A mineral reseobling 
autunite or uranophane has also been recorced. 

RADIOMETRIC DATA,,: 

At the time of the inspection it was not possible to 
obtain a true picture of the cistribution of the rafioactivity 
without extensive mapping~ due t'J the Absence of an acequate 
plan of the lease and to the steep slope of the hillside on 
which the anomalies occur; the latter has resulted in a very 
extensive shed nf material over the lower slopes. All costeans 
in existence at the time were tested by geiger cnuntor but no 
attempt was mace to trace ~ut the boundaries of the anomalies, 
although sporacic testing W3S carried Qut to verify the 
preliminary raciometric plan procuced by geologists of Aust
ralasian nil Exploratinn Ltc. 

The testing which was (lone by tho author and Mr. 
Levingstnn incicates that the area of anomaly sh0wn nn the 
company's preliminary plane table survey plan is probably 
serinusly exaggeratec, cue tn blocking in of wico areas without 
a~equate testing. A mnre cnmprehensive survey by cnQpany 
genlogists has since been enne. On the preliminary plan twn areaS 
of annrnaly, wh0se long axes follow the general strike of the 
bedding, are refinee by the 4,000 an(l 2,000 c/m. isnrads. These 
give the f 0 110wing areas:-

Greater than 
4,000 c/m. 

2,000-4,000 c/m. 

Eastern an0maly 18,800 sq. ft. 22,800 sq. fto 

Western an'lmaly 49 700 II II 21,800 II " - , 
68,500 n II 44,600 II UII 

These figures w0ulc presumably represent the horizontal 
area of crnss-secti0n, nnt the slope (surface) area. 

I 

I" 
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Testing by the author and Mr. Levingston showed three 
areas which gave geiger reacings of greater than 10,000 c/o. 
This testing Was not exhaustive. 

cnNCLUS FINS 

The Mary Kathleen lease c0ntains by far the most 
impressive evidence of uranium mineralizati0n so far ~isc~vc:ree 
in the oistrict. At present no accurate ineication of the true 
areal extent can be giv2n but it is probable that, well over 
1,000 tons per vertical foot of payable grace ore is available 
at the surface. This could readily be mined bv opencut methocs. 

The 100e material 1s believed to have been introouced 
an~ to be structurally controllec, th0ugh it was probarly emplaceo 
in fav0urable bees. Surface alterati0n of the lone material is 
slight so that the graoe at the surface is probably not greatly 
ciffcrent from that of unaltered primary ore. Geological structure 
and ore c0ntrols have not yet been ascertaineG with sufficient 
precision to determine the sub-surface shape and extent of the 
mineralization. HGwever, informati~n obtained from the current 
orilling programme will greatly increase the knowledge of the 
extent anr grace of the mineralizati0n. 

PELIC,AN 

Applied for: 4th August, 1954, by C. W. Stead on 
behalf of Uranium Mines N.L. 

Area: 80 acres each lease 
Locality: 42 miles south-west of Cloncurry, 7 miles 

south of the deserted township of Ballara. 
Examin~d: 9th September, 1954. 
Workings an cate of inspection: 4 c08teans totalling 

200 ft. of average depth 4~ ft. Further costeaning has been Gone 
since that cate. Pelican No.1 (Le18e No. 4531) contains an 
extensi0n of the mineralizati0n to the south. Pelican No. 2 
(lease No. 4532) lies to the 'north. No exploratory work' had 
been cone on these leases at the timo of inspection. 

GEOLOGY 

The reposit is leached at the surface. Its potential 
value lies in the possibility that the radioactivity at the 
surface occurs in the leachec ane impoverished exposure of a 
uraniferous body nf economic grade below the watertable. 

A strong regional fault, which strikes N200 E and dips 
steeply west, is responsible for the localization of the r9dio
activity. The fault is qUartz-filled and has parallel SUbsidiary 
veins. The rocks acjoining the faults have ceen severely deformed 
by dragging into irrpgular folds. They consist of carbonaceous 
sandy slates, quartz~nc cale-silicate rocks. A specimen with 
racioactivity, which was examined by Dallwitz and Roberts (1955) 
may have been a rhyolite or rhyolitic tuff. 

The mineralization, both uraniferous and cupriferous, 
occurs in the area of oefGrmation in the "hanging wall" of the 
fault. Extensive malachite staining occurs on the west side of 
the fault ane also in a bed 50 ft. west of the fault. The radio
metric 3n~malies ar0 not co-extensive with the malachite. 

MINER AL IZATIn.H 

All metallic minerals present at the 8urface are 
sec 0 ndary in origin. Mal8chite i~ the nnly mineral which can be 
recngnise~ in the ficld~ Towards the western en~ of one of the 
westerly c0steans (see "Radiometric Data") a narrow zone of 
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high radioactivity occurs. strong weathering makes identific-
~ ation of the rock types and geological association difficult 

but it is possible that the high readings are from a weathered 
vein of intro~uced material (this is the material which Was 
described by pallwitz and Boberts as possibly a rhyolite or 
rhyolitic tuff). The mineral causing the radioactivity could 
not be positively identified but could be troegerite, johannito 
or torberni te. 

RADIOMETRIC DATA 

Two lines of anomaly were detected. One lias 20ft.-
30ft. 'Nest of the main fault. It has a maximum width of 8 ft., 
the highest reading obtained was 600 c/m. It is reported to 
extend discontinuously for several hundred feet. About 100 ft. 
farther west there is another discontinuous line of mineraliz
ation with low readings over a width of up to '~ft. At one 
point in a costean a reading of ~,200 c/m. was obtained at a 
d~pth of about 5 ft. The surface reading at this point Was 
850 c/m. The high readings in the costean extend over only 3 ft. 

C0NCLlJS I0NS 

It is not possible to state whether the rather wide
spread low geiger readings obtained at the surface and in the 
costeans are due to dispersal as a result of weathering of narrow 
zones of high grade radioactive material or whether they indicate 
bocies at depth,comparable in size to the anomalies at the 
surface. The degree of impoverishment at the surface is also 
not known. 

Practically no material of economic grade exists at thE 
surface And testing of the primary zone by drilling or shaft
sinking will be necessary to evaluate the deposit. The increase 
in geiger readings between the surface and the floor of the 
costeans (which was observed in all costeans) sugge~ts that there 
may be a zone of secondary Enrichment below the surface. The 
complexity of the rrag folding would make the determination of 
detailed structural control difficult. 

LEASE N~. 4377 - SIX KANGAROOS 

Applied for: 11th June, 1954 by P. Aittola, E. Aukeela, 
S. Hood, Lw Kapitzki, J. Magowan and 0. Saikkala. 

Area: 20 acres 
Locality: 30 miles by road west of Cloncurry, i- mile 

north of Cloncurry-Mt. Isa road o 

Examined: loth September, 1954. 
1rvorkings at date of inspection: A group of three 

costeans totalli~g 70 ft. in length over a width of 25 ft. and 
a single costean 20 ft. long on the hillside to the north-west 
of the group of costeans. 

GEOLOGY 

There area is one of involved folding and fRuIting 
and of strong regional and contact metamorphism. Numerous small 
bodies of grani~e, graphic granite and pegmatite crop out through
out the area. ~he metamorphic rocks are skarn rocks with lenses 
of calcite. 

0n the le8se the radioactive mineral occurs as coarse 
crystals - up to 2 inches in diameter - in both calcite and 
skarn rocks.. In the main area' - where the group of costeans is 
situated - exposure is poor. Most of the crystals. of the 
r9dioactive mineral are to be found as "floaters" downhill from 
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the ~ource, which is in the vicinity of the co~teans. Calcite 
and skarn rock~, deeply weathered, are exposed in the costeans. 
A quartz vein, with calcite, outcrops near the group of 
12osteans. 

MINERALOGY 

The minerBl which causes the raoioactivity in the area 
has been described by Whittle (1954) as a "davidite-like mineral"c 
(~his is confirmed by Dallwitz and Roberts(1955)). A specimen 
of the mineral, assayed radiometrically, showed 2.6% U308 and 
0.1% ThC2' Whittle comments on the variable radioactivity of the 
mineral. Specimens of an apparently similar minerl'3l picked up 
on the Six Kangaroos lease by the author and others showed 
negligible r8dioactivity. Other specimens gave counts as high 
as 3,000 c/m. from a singl€ crystal. If 8ppears, therefore, that 
H·e mineral responsible for the radioactivity belongs to an 
isomorphous series with variable uranium content. 

The deposits on.the lease arc too small, too low-grade 
and too sporadic to mine profitably. If much larger tonnages 
~ere available, which would permit bulk mining methods and concen
tration lion the spot", development might be feasible. Concen
tration by mechanical methods should be cheap and simple as the 
crystals are large and have a higher specific gravity than the 
host rock. 

LEASE Nn. 4381 - SIX KANGAROOS No.3. 

Applied for: 15th Jun2, 1954, by P. Aittola. 
Ar e a : 47 a cr e s 
Locality: 1 mile WEst of Six Kangaroos deposit. 
Examined: loth September, 1954 • 

This le8se contains a single small radiometric anomaly 
in an outcropping body of granite, graphic grl'3nite and pegmatite, 
The anomaly occurs in a small patch of basified granite with a 
pegmatitic phase. The radioactive mineral has been identified 
by Dallwitz pnd Roberts (1955) as a "df:widite-like" ur;:mium
bearing mineral in a magnetite-bearing oligoclase pegmatite. In 
the field a yellow secondary radioactive mineral and specks of 
malachite can also be ~een. The depOSit, as seen, is of no 
economic value. 

road, 34 

GEOLOGY. 

1.EASE Nn. 4 5~J - HUXY. 

Applied for: 4th August, 1954, by R. H. and V. Huxtable" 
Area: 20 acres 
Locality: Immediately north of the Mt. Isa-Cloncurry. 

miles, by road, west of Cloncurry. 
Examined: 11th September, 1954. 
Workings on date of inspection: Three small pits. 

The main deposit occurs in skarn rocks, at the foot of 
a massive outcrop. The bedding strikes north-south and dips 
vertically. The area is one in which small outcrops of granite 
and veinx of pegmatite are not uncommon. The lime-rich sediments 
have been thoroughly recrystallized and metamorphosed. Dallwitz 
and Boberts' (1955) describe a specimen of the host rock from the 
rna in depo s it as "tourma line -diaps ide-a ctinoli te - b ioti te-calci te-· 
magnetite-albite "hornfels" - posfibly derived from calc-silicate 
marble. " 
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A line of very coarse actinolite near the deposit 
probably represents an oblique north-east striking fault • 

MINERALOGY 

The primary radioactive mineral is uraniferous magnetite. 
Two secondary yellow to orange minerals occur as films or co~tings 
in the regions of greatest radioactivity. One~ which fluoresces, 
has not been identified; the other, 1,lIJhich does not fluoresce, 
has been identified as beta-uranotil CDallwitz and Roberts, 1955). 

RADIOME'I'R IC DATA 

Three small, but intense anomalies occur on the lease. 
None of them exceeds a few squqre feet in area, though counts 
exceeding 10,000 c/m. can be obtained. 

CONCLUSION 

The small size of the deposits precludes economic devel
opment. It is reported that a number of similar deposits occurs , 
in the general area. 

i mile 

LEASE NO. 4574 - BUXY NO.3 

Applied for: 8th September, 1954 , by H. Clive-Smith. 
Area: 60 acres 
Locality: On south side of Ht. Isa-Cloncurry road, 

south-west from Huxy lease. 

This deposit is of interest only in'that mineralization 
occurs in both a pegmatite vein and in ~oining netamorphic rocks. 
A large Clt inches x 1 inch) crystal, found as a "floater", but 
derived from nearby metamorphic rocks, has a coating of an orange 
secondary mineral. The crystal gave a count of 3,000 c/m. 

LEASE NOS. 4246-4252 TINBOLL NOS. 1-7 

Applied for: 14th and 17th May, 1954 by T. R. Hcr,Hllan. 
Under option to Gold Mlnes of Australia Ltd. 

Area: Tinboll Nos. 1-5, each 125 acres; Tinboll Nos. 
6 and 7 each 80 acres. These include, in part, Monakoff freehold 
mineral area. 

Locality: About 14 miles east-north-~ast of Cloncurry; 
3 to 5 miles west of Mapperly homestead. 

Examined: 12th September, 1954. 
Workings at date of inspection: Work waS in progress 

on the third of three holes, drilled from the south of the line 
of mineralization on a northerly bearing and approximate angle 
of depression of 50oN, designed to intersect the line of mineral
ization at a depth of 250 ft. Holes Nos. 1 ano 2 are 200 ft. 
apart; Nos. 2 and 3 are 400 ft. apart. These are on Tinboll 
Nos. 1 and 2. A fourth hole was subsequently drilled from the 
north on Tinboll No.7, rnughly 10,000 ft. to the east. A 
vertical shaft, sunk on the main anomaly, on Tinboll No.1, had a 
depth of 30 ft. (incomplete) at the time of inspection. In 

-addition, there are numerous small old copper pits and open cuts. 

REGIONAL GEOLOG~ 

The anomalies follow the strike of the bedding (N8~E) 
which here forms the northern limb of a major fold whose axis 
trends east-west. Bedding dips 800 N to vertical. The rocks 
are interbedded basalt ana Bediments, generally arenaceous. A 
few hundred feet t,o the north of the anomalies black soil plains 
begin. Cross-faulting on a strike of NIOoW to N200 W has displaced 
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the cast blockto the north in sever~l places. Intrusive ~Gsic 
rocks have been observed 300 tv 400 feet south-east of the 
eastern most anomaly. Metamorphism of the, area is slight to 
moderate. 

GEOLOGY OF THE DEPOSIT. 

These deposits are of the leached outcrop type. The 
main prospect has a radiometric anomaly extending over 2,500 ft. 
This is aSSociated throughout with an outcrop of ironstone 
(limonite- anJ hematite-enriched sediments), which varies in 
width from 2ft. to 100 ft., the average width being ?2ft. The 
radioactivity generally does not extend over the full width of 
the ironstqne. Near the central portion of the prospect as many 
as three parallel lenses of ironstone occur. 

The main outcrop of iron~tone closely follows a single 
bed, which Was probably originally somewhat incompetent as n1.llnerous 
drag folds occur in it which are not present in the confining 
rocks. Immedia,tely to the north of the ironstone is a bed of 
sandstone, possibly calcareous in part; adjacent to this is a 
basalt flow. The rock in contact with the ironstone to the south 
could not be recognised because of the paucity of outcrop. Farther 
south a second basalt flow occurs. 

Within the ironstone the drag folds occur 8S both right
hand and left-hand drags; steep pitches to both the east and the 
west were observed. In places the great thicknning of the width 
of ironstone may be due to larger drag folds. It is probable 
that the drag folds were pr0cuced by ~ifferential movement along 
the bedding planes of adjacent beds during folding. 

At the eastern end of the main an0maly, where the iron
stone has a width of 100 ft., specular hematite occurs. The 
radioactivety in this grea is slight. Elsewhere the ironstone 
appears to have been cerived, in part at least, from the oxidation 
of sulphides, i.e. it is a gossan, The ironstone is limonitic 
and has extensive shnwings of malachite associated with it. 
Disseminated chalcopyrite is reported to occur in drill core 
from below the outcrop of the deposit. 

The eastern prospect occurs along the bedding strike 
from the main prospect, a distance of some 10,ono ft. It is not 
certain that the same bed is inv0lved in each case. outcrop is 
poor in the vicinity of the anomaly, which is reported to ext and 
over 500 ft. The ironstone and an0maly are only a few feet wide. 
Some malachite occurs at the surface but in every respect this 
prospect is much smaller anc le'ss impressive than the main 
prospect. 

Between the two prospects isolated bodies of hematite 
~ccur; they are reported to be non-radioactive. 

MINERALOGX 

At the surface only secondary metallic minerals occur. 
These include malachite ~nd azurite in sufficient abundance to 
have at~cted copper miners in past years. Sparse flakes of 
torbernite have been reported from one pit which gives high 
geiger readings. Quartz, calCite, purple fluorite and rare 
garnet have been observed as gangue minerals. 

Disseminated chalcopyrite and radioactivity have been 
~ reported from Nn. 1 (the most westerly) drill hnle. The p~imary 

mineral which caused the radioactivity has not been identified. 
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RADIOMETR IC DATA. " 

On the main pr0spect the anomaly, over its 2,500 ft. 
length, is very variable in both intensity and width. In three 
areas readings of 1,'000 c/m. or greater were obtained. Two were 
virtually point readings, the third has an area of roughly 
2,000 square feet; the maximum width recordedwas 15 ft. A much 
larger area gave readings of 500 c/m. or greater. At 30 ft. 
depth in the shaft counts were 900 to 1,000 per minute. 

Assays (whether chemical or radiometric is not known) 
by the South Australian Department of Mines of specimens from 
the surface yielded 0012%, 0 0 27%, 0.04%, 0.10% and 0.37% Ul08. 
Assays of core from No. I drill hole (the only re"sults to liand at 
the time) are reported to have shown low urAnium content - to 
the order of 0.04% U308. 

The surfa ce area of the eAstern an'lma ly bounded by the 
1,000 c/m. isorad was not determined but is probably less than 
100 square feet. 

SIGNIFICANCE nF TJjE-BlJR..EACU,N0MALIES. 

In the body of this report it was pointed out that 
where extensive leaching at the surface has taken place the size 
and intensity of the surface anomaly cannot be related directly 
to that (If the primary lode. Owing to the high solubility of 
urcmium compounds extensive leaching, dispersion and redeposition 
may take place giving a pattern 0f sec~ndary mineralizati~n very 
cifferent from that of the primary body. Further, enrichment 
or impoverishment of the grace of the uranium may take place at 
the surface as a consequence of vertical movements of solutions. 

For these reasons, unless the pattern of leaching for 
the area has been well established by past experience, the primary 
lode below the watertable can only be evaluated by shaft-sinking 
or drilling in cases where the surface is deeply weathered. 

The Dxanium flBntent of the deposits is not sufficiently 
high to permit large scale mining or quarrying of the surface 
material; it is improbable that any small bodies of mineable 
grade and size exist at the surface. The possibility remains 
tha t se condary enI" ichment has 0 ccurred a G or near the watertable. 

First results suggest that the anomalies do not 
represent large bodies of economic grade below the watertable. 
However, it could reasonably be expected from the evidence of 
the drag-folds that the body may be non-uniform in grade at 
depth and that ll sh00ts" of ore, structurally c0ntrolled by the 
drag-folds, could be located. Prospecting for these would 
involve very detailed geological mapping and drilling, which 
may not be warranted because of the small size of wost of the 
drag-folds. No association between the minor drag-folds and 
the surf-'3ce radiometric llhighs" was established. However, the 
area of greatest anomaly is the area where the ironstone is 
widest; this may be due to a larger drag-fold. (This is also 
an area which has been tested by drilling, but the drill did 
n0t necessarily intersect the sub-surface extensinn of a crAg
fold. ) 

1~A9~_~~S. 4239-4244 HOT R0CKS Nns. 1-6~ 

Applied for: 13th May, 1954 , by T. R. McMillan; under 
option to Gold Mihes of Australia Ltd. 

Area: 5 acres ea ch. 
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Locality: 4. miles east of C10ncurry, i- mile south of 
C1oncurry-Julia Creek road o 

Examined: 12th September, 1954. 
Working~ on date of inspection: Nil. 

GEOLOQI 

The regional and detailed geology of this deposit 
is very similar to that of the "Tinboll" deposits. Radioactivity 
is associated with ironst0ne, apparently in a bedding plane shear, 
along which scmE: weak drag-folds have f()rmed. The ironstone is 
hematitic in part. It crops out over a length of 700 ft.; the 
maximum width is 12 ft., but the aver8ge width.is only a few feet. 
Small patches occur indicating the presence of weak sulphide 
miner a 1iza t ir,n. 

The radiometric anomaly is associated with the ironstone. 
Average count over the ironstone is of the order of 250 per 
oinute. The highest reeding obtained was 1,000 c/m. 

CONCLUSIONS, 

This is a similar type of deposit to those on "Tinbol1" 
1e8ses. In view of the results obtained at the latter it is 
cr,nsioered improbable that a primary body of any significance 
underlies the "utcrop of ironstone. Drilling or other explor
atory work does not appear to be justified. 

LEASE N~Ss 4264_4267 EMBLA RIDGE Nns. 1-4. 

Applied for·: 2nd August, 1954, by A. tv. K1aer, Senior; 
A. W. K1aer, Junior; J. P. K1aer ane J. R. Emmet. 

Areas: No.1. 80 acres, No.2 - 73.08 acres; 
No. 3-39.1 acres; N". 4 - 39.1 acres. 

Locality: 13 m s south of C1oncurry, miles east 
of the C10ncurry to Ma1bon road. 

Exa~ined: 13th and 14th ,~ptember, 1954. 
Workings on date of inspection: Nil. 

REGIONAL GEOLOGY. 

The rocks in the Vicinity of the radiometric anomalies 
are s~ndy sericitic schist, carbonaceous slate ( s~otted in part), 
clay slate And argillaceous sandstone. They form the west flank 
of a generally n'irth-pitching syncline in which considerRb1e 
strike and transverse faulting has taken place. The bedding 
has been extensively dragged on S'ime of the faults, particularly 
near the southernmost anomaly. Host of the fqults are quartz
fi11ee, but many of the strike faults have some ironstone assoc
iated with them. 

GE0LOGY OF THE ~EP0SITS. 

Three zones of radiometric anomaly occur on the four 
leases. All show evidence' of deep weathering. The northern
most occurs on Emb1a Ridge, No.3 lease, on the eastern flank 
of a prominent ridge. It is in a ferruginous schistose sericitic 
sandstone which overYies spotted carbonaceous slate. Radio
activity is strongest along the under side of the ferrugin0us 
bed. The bedding dips 60 to 650 E and the pitch of the folding 
is generally flat. A trace only of malachite was seen. The 
~nr,ma1y extends over approximately 150 ft. 
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The centr~l Anomaly is on the top of the ridge, 
4,000 ft. south of the anomaly, ~st eescribed. It is for the 
most part in sandy slates, near the footwall side of a "wall" 
of prominently outcropping ironstone, which dips steeply east. 
Carbonaceous slate crops out to both the east And west of the 
main anomaly. A smaller gomaly occurs in the carbonaceous slate 
to the west. Locally the pitch is gently to the south. There 
has probably been a considerable amount of dragging of the beds 
near the i~onstnne but exposures are not good and the structure 
was not determined in detail. 

The rocks in the vicinity of the southern anomaly, 
1,100 feet south-east of the central anomaly~ are generally 
argillaceo~ sandstone; they have been cons1derably drag
folded and faulted. The radioactivity is strictly confined to 
iron-rich portions of these beds. The anomaly is very weak. 

JiADIOMETRIC DATA. ' 

The northernost anomaly-has a length of 150 ft. and a 
maximum width of 12 ft. lIVi thin this area read ings obtained were 
generally 300-400 c/m.; the maximum count recorded as 650 c/m. 

The centrel anomaly - the largest one - extends over 
roughly 500 ft. and has an average width of 2 to 3 ft.; readings 
generally were greater than 300 c/m. An area of 50 square feet 
(20 ft. x 3 ft.) registered 1,000 c/m. or greater. The second 
anomaly to the west is smaller in area and is generally less 
intense. 

Sporadic high readings only, up to 450 c/m., over a 
fair area, mark the southern anomaly. 

CONCLUSIC1NS .. 

The close association of limonite and radioactivity in 
strongly weathered rocks suggests a superficial concentration of 
radioactive material. This is particularly the case for the 
southern anomaly. There is no evidence of introduced sulphide 
mineralization but it is probab that the two northern anomalies, 
at least, are related to mineralization which could continue at 
depth. Experience on the "Tinboll" leases does not encourage 
the belief that economic grade ('of ur::mium exists on the "Embla 
Ridge'll leases. A drill h0le to test the extension at depth of 
the c ntr 1 an0maly would, per'haps, be justified. 

LEASE NOS. 4451, 4451 FIRST TRY N(iS. 1 and 22 

LEASE NOS, 4452, 4465 MOTHER'S HGPE NOS. I_and 2. 

Applied for: Lease Nos. 4451 and 4453, 0n 6th July 
1954 , by James H. Brown, J0hn H. Brown, R. G. Brown, C.R. Helly, 
H. F. Brown, R. M. Hatten and K. Schmidt. Areas 292 and 320 acres. 

Lease No. 4452, on 6th July, by C. D. Brown, Area 
20 acres. 

Lease N~. 4465, on 9th July, by John H. Brown. 
Area 20 acres. 

Locality: Approximately 20 oiles south-south-east 
of Duchess.l 1 to 3 miles f:0uth of Mt. Birnie. 

~amined: 14th ptember, 1954. 
Workings on date of inspectinn: One s~al1mf pit. 

GEOLOGI, 

The radioactivity occurs in the ferruginous laterite 
which caps the outcropofapossibly Upper Proterozoic bed ofshaly 
greywacke. The bed dips from 5D to l2oE; it has not been 
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strongly orformed or metamorphosed and shows no evidence of 
structures favourable to ore localization. The sediments are 
post-granite in age. 

RADI()METRIC DATA 

It is reported that the radioactivity extends over 
more than two miles. The radioactivity is confined to the 
lateritic ferruginous capping; its intensity is stated to bear 
a close relationship to the iron content of the outcrop. The 
latter has a width of 20 ft. to 40 ft. and forms a low scarp 
at most p~ints of exposure. Geiger reading~ gene~s~ly were 
between 200 and 500 c/m. The highest recorded w'~ 700 c/m. 

A specimen from the pit, where counts of 500 per 
minute were measured, is reported to have given a radiometric 
assay of 0.04 5% eU308. The ra~ioactivity was proved by absorp
tion tests to be due to uranium. 

CONCLUSION. 

This is clearly a case of surface concentration of 
uranium in association with iron. The source of the uranium 
is not known - it could be derived from the bed in the outcrop 
of which it is now concentrated, or it could have been concen

trated from percolating surface waters at any time since the 
Pre-Cambrian ora. 

In either ca~e the presence of uranjum at the surface 
cannot be taken to indlcate the existence at oepth of uranium of 
economic grade. 

LEASE N0. 412.3 - EASTER EGG. 

Applied for: 21st April, 1954, by W. J. Polmeer, 
W. HL Nicholson, G. A. McNeill and S. Grant. 

Area: 5 acres 
Locality: 5 miles north-west of Mt. I~ao 
Examined: 16th ISeptember, 1954. 
Workings on date of inspection: 8 hand-dug costeans, 

each 8 ft. to 10 ft. long, across the lines of mineralization. 
A drill hole Was put down to test the lode subsequent to the 
date of inspection. 

REGI0NAL GEC1LOG1. 

Regi~nally, tho rocks over which this lease extends 
belong to the succession of interbedded altered sediments and 
basalts in which the radioactivity farther to the north and 
n~rth-north-west of Mr. Isa occurs. The rocks have been 
strongly altered by regional and thermal metamorphism. Granite 
outcrops 11 miles to the south-west. The area has also been 
strongly fractured; irregular quartz veins and blows are 
common. 

GEOLOGY OF THE DEPOSIT. 

outcrop on the lease is rather poor; quartz-sericite 
schist and quartz-~mphibole hornfels are exposed on the surface 
and in costeans in the vicinity of the °rRdi J&ativity. Altered 
basalt also occurs nearby. Whittle (1954) descr"'bes specimens 
from the lease as "fine grained grey rocks conSisting of 
granulated apatite-rich quartz and felspathic material into 

I' which calcite, hematite and quartz have been introduced." He 
thinks the rocks were probably originally greywacke, volcanic 
tuff or a basalt. Dallwitz and Roberts (1955) described a 
specimen as "foliated pyroxene-bearing amphibolite, probably 
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derived from gabbro". 

The bedding 8trikes approximately north-west and dips 
50-55°w. Uranium mineralization is patchy and discontinuous. 
It occurs over 8everAl parallel lines~ the southern ends of which 
form a nearly straight line. This suggests the possibility that 
the mineralization may occur in feather fractures related to an 
oblique fault, or alternatively, along favourable beds. There 
are no 0 utcrops for some distance south aLld west of the line of 
the possible fault6 The host rock appears to be similar 
throughout. 

MINERALWX 

Dallwitz and Robert~ (1955) state that the primary 
radioactive mineral is probably magnetite. At points where the 
radioactivity is strongest coatings of a secondary yellow-green 
uranium mineral which fluoresces green, can be seen. Whittle 
(1954) has identified it as carnotite, with associated limonite. 

RADI()METR IC D.ATA. 

Seven areas give readings of 1,000 c/m. or greater. 
Of these, four are only a few square feet in extent. The 
remainder total 400 to 500 square feet. The largest and most 
c0ntinuous is the most northerly; it is approximately 100 ft. 
long and 2 ft. to 3 ft. wide. The maximum width is 10ft. and 
the highest geiger reading obtained was 7,100 c/m. 

C()NCLUSI0NS. 

It is not possible at the present state of knowledge 
to be sure about the origin of the uranium but it is probably 
introduced and controlled by 9tructure. Surface anomalies are 
not indicative of orebodies of sufficient size and grade to 
justify systematic wining. Because of the narrowness of the 
anomalies it is considered possible that the deposits may 
lense out at shallow depths (c.f. Flat Tyre). 

L8.~SE;_N() .:-.i~~.2_ - M0TljERS I DAY N(). 1. 

Applied for ~ lOth May, 1954, by C. IN. Stead on behalf 
of Uranium Mines N.L. 

Ar e a : 4 5 a cr e s 
Locality: 6'miles north-west of ut. Isa. 
Examined: 16th September, 1954. 
Workings on Date of Inspection: Approximately 75 ft. 

of costeans had been dug by hand and an underlay shaft had been 
sunk to 45 ft. slope depth at an angle of 50osw. (This was 
subsequently d§epened to 50 ft. and drives were opened along 
the lode in both directions). 

REGI()NAL GEO~QGY. 

The Hothers I Day No. 1 deposit occurs in the same· 
general stratigraphic position as that on the "Easter Egg" 
lease. Sediments and basalts have both been strongly metamor
phosed. The basalt has been recrystallized to form amphibolite; 
locally biotite schist has been formed. Granite outcrops 2~ 
miles south-west of the lease. The area has been extensively 
faulted. 

GEOLOGY OF THE DEPOSIT 

0utcrop is rather sparse on the lease. Exposures are 
mainly of amphibolite. The mineralization occurs in amphibolite. 
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Specimens from the 45 ft. level (slope depth) in the shaft were 
cescribed by Dallwitz and Roberts (1955) as plagioclase-hornblende
epidote granulite and 3wphibolite. The bedding strikes N700W to 
N40Q Wand dips roughly 50osw. "The first-mentioned strike direction 
appear8 to be the general one; the latter occurs in the vicinity 
of the shaft, where th"ere is a "'buckle" in the bedding. Two 
later, and much less altered,amphibolite dykes appear to intersect 
the uranium-bearing amphibolite on either side of the shaft, 
near the points of change of strike. Possibly the dykes, which 
strike at roughly N300W, occupy parallel faults along which the 
lode-bed has been dragged. Radioactivity is apparently confined 
to the one bed. 

MINERALOGY 

Two yellow secondary minerals occur at the surface in 
the area of greatest radioactivity and persist in the shaft at 
least to the 45 ft. slope depth. One mineral is fluorescent and 
the other non-fluorescent. 

Two primary uranium-bearing minerals may occur in the 
deposit. Dallwitz and Roberts (1955) describe the mineral in one 
specimen as a davidite;-like mineral of hydrothermal origin. The 
mineral in another specimen is described as brannerite-like or 
davidite-like. It may be the same mineral in each specimen. 

RADI0METR IC DATA. 

The main anomaly has a length of about 70 ft. and a 
width of 3 ft. arranged on either side of the shaft. The greatest 
width is 5 ft. Counts of 4,000 per minute can be obtained over 
most of this area. The highest surface reading recorded was 
7,000 c/m. 

At the collar of the shaft the anomaly is 2 ft. wide; 
it widens in the ~haft to 5 ft. between 20 ft. and 30 ft. slope 
depth (where the; lode is reported to steepen locally), and is 
2ft. 6 in. wide at 45 ft. Readings remain high throughout the 
shaft. At 45 ft. up to 8,400 c/m. were measured. 

A "high spot", giving counts of greater than 10,000 
per minute, occurs on the 'surface 200 ft. south-ea~t of the shaft. 

CONCLUSI0NS 

Work to date indicates the existence of a compact body 
of uranium-bearing material, of a grade higher than is usual in 
the district, and which persists to a vertic8l depth of not less 
than 40 ft. It is probable that the lode is of economic grade 
but the lease, on present indications, has very limited reserves. 

LEASE N0. 4175 - FLAT TYRE. 

Applied for: 28th Apr il, 1954, by J. 'J. Spreadborough, 
1;/. Spreadborough and G~ Polmeer. Purchased by United Uranium N.L. 

Ar e a : 5 a cr e s 
Locality: 7 miles north-west of Mt. Isa. 
Examined: 16th and 17th September, 1954. 
Workings on date of inspection: An inclined shaft, 

slope depth 50 ft., with 84 ft. of crosscutting and 4 machine 
dug costeans. The southernmust costean waS 140 ft. south of the 
shaft and was 115 ft. long; a costean 100 ft. south of the shaft 
Was 166 ft. long; a costean 35 ft. north of the shaft was more 
than 1,000 ft. long (incomplete) and the fourth costean, 125 ft. 
north of the shaft, was 225 ft. in length. 
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REGInNAL GEOLOGY 

The regional geological environment is essentially the 
same as for "Mothers Day No.1" and "Easter Egg" and the numerous 
other leases which occur in the 9ame locality. 

GEOLO GY OF THE DEPOfilT 

Exposures are very poor on the lease and no coherent 
structural pattern could be determined. The rocks observed are 
mica schist, amphibolite, biotite schist and chloritic schist. 
These probably represent metamorphosec sandy and argillaceous 
sediments, tuff and basalt •. A specimen from the underground 
workings was described by Dallwitz and Roberts (19))) as a 
hornblende-allanitE-quartz hornfels or granulite which may have 
been derived by the metamorphism ano metasomatism of a siliceous 
magnesian limestone. 

Bedding strikes generally north-east to north and cips 
from 200 to 70SW. A tip (If 200W was measured in the southernmost 
costeen. In the inclined shaft the bedding dip is about 600w at 
the surf8ce; it flattens to 200W above the 32 ft. level crosscut 
(slope depth) ano probably steepens again below that level. In 
the )0 ft. level crosscut, the dips appear to be fairly gentle. 

A non-radioactive quartz-filled fault, which 9trikes on 
bea~jng N)7°W and dips 48°NE passes 100 ft. north-east of the shaft 
at the surface. 

MINERALOGY 

The primary radioactive mineral is probably a davidite
like mineral CDallwitz and Roberts, 19))). A yellow non-fluorescent 
secondary mineral ~o.n be seen in cracks and joints near the surface, 
Sparse chalcopyrite crystals were found near the foot of the shaft. 

RADI()METR Ie DATA 

Two small anomalies were detected on the surface. Owing 
to the prevalence.of soil cover their true areal extent is not 
known, but the costeans which have been dug have not significantly 
increased the area of anomaly. 

In the southernmost costean readings of more than 
1,000 c/m. were measured over 1) ft. and more than 2,000 c/m. 
over 7 ft. A small outcrop a few feet north of this costean 
gave readings up to 4 800 c/m. The maximum reading obtained in 

the next costean to the north was 4)0 c/m. Between this costean 
and the shaft a reading of 8,400 c/m. was recorded on a small 
outcrop. High readings have been reported from around the collar 
of the shaft but the area of anomaly had been covered by the date 
of inspection, in the course of shaft-sinking. In the costeans 
north of the shaft the highest reading obtained was 300 c/m. 

;t was intended that the shaft which was started in an 
area of high counts, should be sunk in lode material to determine 
the extent of mineralization. It was commenced at an inclination 
of about 600 w; however, the lode flattened below the surface and 
the shaft was continued at a dip of 50cw~ in the footwall to the 
lode. A crosscut 30 ft. long to the west at 32 ft. slope depth 
intersected radioactive material wbich gave counts of greater than 
1,000 per minute over 22 ft. A second crosscut from the foot of 
the shaft C)O ft. slope depth) penetrated )4 ft. to the west and 
passed through simila~ rock types to those in the 32 ft. level 
cro~scut but failed to reveal any zone giving readings greater 
than )00 c/m. In view of the smallness of the anomaly at the 
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surface, it is most probable that the lode lenses out between the 
32 ft,. and 50 ft. levels. The poss ibili ty of the shoot pitching 
to the north or south has not been eliminated, however. 

Two very small, fairly hffigh-count anomalies occur at 
the surface. nne of these has been tosted, though not 
exhau~tively, by underground development, and appears to lense 
out between 30ft. 8~d 40 ft. vertical depth. The tonnage of 
potential ore therefore appears to be small but would pos~ibly 
repay mining by a small group. 

• 



• 

CLONCURRY- U-W: ISA DISTRICT ~ 
Radio-active deposits inspected. 

De";/!:; Harbles)l LUCk~;;; 
E/sme Mar>y, : ljO~:SJOY 

)\ 
~ \ I 
~ I . 
\ I, 

• (}ueen" Gift 

( 
~ 

SCALE 
MILE.S 0 10 20 30 40 

EI~~3C====~~~~==~1 

• Inspected 
.. Not /nsp~cted 


	Front Cover
	Table of Contents
	Summary
	Introduction
	Locality
	History

	General Geology
	Radioactive Deposits
	Regional Control of Deposits
	Types of Deposits
	Mineralogy

	Appraisal of the Field
	Surface Extent of Deposits
	Evidence For Continuation at Depth
	Amenability to Treatment of Possible Ore

	Conclusions
	Acknowledgements 
	References
	Appendix
	Table of Contents
	Skal
	Hopeful
	The Pile
	Bikini
	Woomera
	Queen's Gift & Queen's Gift No.2
	Elaine Mary
	Impassable
	Surprise
	New Ring
	Counter (Anderson's Lode)
	Battery
	Mary Kathleen
	Pelican
	Six Kangaroos
	Six Kangaroos No.3
	Huxy
	Huxy No. 3
	Tinboll Nos. 1-7
	Hot Rocks Nos. 1-6
	Embla Ridge Nos. 1-4
	First Try Nos. 1 and 2
	Mother's Hope Nos. 1 and 2
	Easter Egg
	Mother's Day No. 1
	Flat Tyre

	Map Q18-13

