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SULMARY

The Ceorge Creek Reserve, situatod adjacent to the
Stuart Highway 80 miles south of Darwin, encloses the area
surrounding a uranium prospect discovered in 1954, The reserve
was investigated by geological mapping, radiometric gridding, and
diariond drilling. Wosterly dipping Depot Sandstone crops out in
the west, unconformably overlying folded greywacke and siltstone of
the Burrell Creek Formation, which occuples the greater part of the
reserve. No indications of uranium were dlscovered outside the
original prospect area, ,

Seven holes were drilled on the prospect. One of thess
intersected G4 feot of mineralized rocke The radiometric assays of
this section averaged 0,09% e U308, The nineralization 1s in the
form of pitchblende, torbernite and autunite in or adjacent to
fractures and is assoclated with quartz veining.

The swrface goology and the dlarond drilling resulls do
not give a clear picture of the outline of the minerallzed zone at
depth, In proference to further diamond drilling, the sinking of
& prospecting shaft on the zone of mineralizatlion is recormmended

INTRODUCTION

The George Creek Reserve 13 a rectangular area of 2

square miles astride the Stuari Highway south of Darwin between

the 80 mile peg and George Creek (Plate I), vhere uranium minerale
ization was discovered by J. Rade, a geolo;ist of the Bureau of
Hineral Resources, in September 1954, This report deals with the
results of geological mapping and radiometrlc gridding carried out
‘during an investigation of the area, and discusses the results of 7
diamond drill holes bored to test the mineralization at the shallow

depth,

. ‘The greater part of the geological mapping of the Reserve
was carried out by the author during the monthas of lMNovember-December
1955, following some preliminary mapping around the prospect area
undertaken by Buresu field staff a year earllier prior to the start

of diamond drilling, Radiometric gridding was carried out by

P. M, Stott vho compiled the radiometric contour map (Plate 2) and
examined the areas of slightly increased radiocactivity with the author,
K. Ve Ae. Summers supervised the plane=tabling and drilling at the

prospoct,

During the 1954-1955 wet season geological mapping,
radiometric gridding and self-potentlal traversing were carried out,
and four holes were diamondedrilled to test the extent of
mineralization bclow the surface. The results of this work has
been discusscd in earlier reports (Firman and Clarke 1955 and
Rade end Clarke 1955)., Subsequently three additional holea were
drilled, and the results are discussed in detail in this report.

The prospect is in the northesast quarter of the reserve
near the foot of the steep eastern slope of a line of rugged hills.
It is reached by an sll=weather track running westwards for 400
yards from a point 300 yards south of tre 80 mile peg on the Stuart
Highway. The grid roference for the prospect on the Burnside one
inch military map is 148027. ,

The eastern part of the reserve consists of alluvial
flats, through which rubble=covered rises appear in places, The
terrain of the central strip 1s rugged and consists of a suecession
of steep spurs, V-shaped valleys, and small cliff's which follow
the meridional trend of the rocks of the George Creek Formation,
Hore gentle undulations are evident in the west, where the Depot
Cresk Sandstone c ps out,



. Water is availlable from George Creel, one mile aslong the
highway south from the prosnect during the dry $0a380n, A
creek adjecent to the prospoct provides water during the wet season,

THE RISERVE

GEOLOGY

On the western side of the Reserve westerly dipping

Depot Cresk Sandstone of Upper Proterozolc sge unconformably
overlles greywacke and siltstone of the Lower Proterozoic DBrocks
Creek Group (V/alpole arnd Whilte, 1955), The lLower Proterozoic
sodiments are sharnly foldsed along northetrending axes, The
regional pitch ig north but reversal of pitch occura about two mnlles
north of the Reserve, To the wesal, beyond the boundary of the
Roserve, the Depof Croek Sandstone is unconformably overlain by

sub-hori:zontal Lower Cretacecus rocks of the Mullaman Group (Xoakes,
1949 ) vhich cap the higher hills,

STRATIGRAIHY

The Depot Creck Sandstone was named by Walpole and Vhite
(1955), On the Reserve it eonsists of ferruginous quartz sandstone
with irresuler lenses of conglorierate near the base, Kipple marks
and current bedding are commn features, The rocks are considored
to be Upper Protorozoic in age.

: Ds A, White and others carried out regional mapging in
the George Creek area in 1955, They subdivlided the rocks of the
Iower Proterozoic Brocks Cresk Group in the ileserve area into two
formgtions = the Purrell Cresk Formation and the George Creek
Formation (Plate I), The boundary between these units 1s showm
passing northenorth-east through the prospect: the writer, however,
has not been avle to make any lithclogical dlstinction between
the tvwo groups in the area of the accompanying map, In this
report the Lower rroterozoic rocks of the Heserve dre considered to
belong to the George Creek Formation, They consist of interbedded
greywacke and siltstone, Individual beds vary in thicknress from
six inches to ten fest,

. STRUCTURE

The Depot Creek Sandstone on the Reserve dins to the west at
about 18 degrees, and overlles the Burrell Creck Formation with a
strong unconformity, . The rocks of the Burrell Creek lormation are
folded into stesp~limbed, north-nlunging folds, A syncline, which
plunges north at sngles ranging from 25 to 40 degrees, occupies the
north-west part of the reserve, The dip steepens towards the axis of
the fold. Vertical dips wers measured in a cliff-section near the
northern boundary of the roserve, A dragged anticline occurs near
the baseline (Plate 2), The axial plane of this fold dips to the
east, The arficlinal structure is best exposed in the south, where
the axls appears to be plunging north at a low angle, ihe
mineralized zone at the prospect 1s a few hundred feet to the west
of this axis,

The greywacke contains well-developed fractures in two
directions, <“hese are at right anglss to the bedding, one parallel
to the strike, and the other at right angles to it,

MINERALI Z“ATION

The fractures are frequently filled with quartz exhibiting



ovidence of shearing, Quartz ramifios the greywacke, both in the
formm of veinlots and lenses,. Qoartz velning and f{racturing are less
apparent in the slltstone, Soma bands are sillicified,

Secondary uranium minerals were seen in {racturss in the

vicinity of the prospect but no macrosconic radioactive m¢nerals
were found in the rescrve outside the prospect,

RADIOITETREC INVESTIGATIONS

Tha reserve was radlometrically gridded along parallel
traverses 100 feot apart, Austronic Pﬁm. 200 Ratemeters wors
used and resdlngs taken at intervals of lughfeet along the traverse

linea, The instrument background of thie Pill Ratermsbter was 50 counts
per minute and was recorded at the Lostanical CGardens, Darwin,

. The radiometric contour plan (Plate 2) shows no radioactivity
in the reserve comparaule with that at the prospect itself, Areas
wvhere counts exceed uwvice background were further investigated, In
general these were found o be associated with silistoune oulcropse.

The highzst radioactivilty outside the imsediate vrospect area was
recorded in ferruginous sandstone rubbls, A pit was dug to &

cepth of thros feet in this rmbblse. The radloactivity increased
from 3 times backsground on the gurface to Y timss background at the
bottom of the pit, Radlometric assays of samples of the rubble taken
at vortical 1ntervals of’ one foot are given below:

Depth in feet . Percentare e UxOpn
1l - C 0.01
2 N 0.01

Theso results indicate that the source of the radloactivity is
disseminated in negligible gunantities in the rubvle in this area,

THE PROSYECT

SURFACE GEOLOGY

The rocks at the prospect are sirdlar to those of the George
Creek Formation found elsewhere on the reserve, 'ho Deds lie on
the east limb of a northeplunging syncline (Flate 2) and dlp to the
west at about 259, An anticlinsl axis lies about three hundred
foot to the enst of the minerallzed zone at tne prospect,

The maln fracture pattern is comaosed of two sets of joints,
approximately at right angles to each other and to the plauna of bedding

MINERALY ZATT on

.

A set of small easterly-dipping quartz veins occur in the
greywacke on the eastern side of the prospect (Plate 3). Uranium
mineralization, mainly in the form of flakes of torvernite, is well
exposed along Joints end fractures in thne plts and trench to the
northewest of Diamond Drlll Hole lio,5 (¥late 3). 't is also
visible in the two plhts near the creek to the west of tho datum pege

About seven tons of aecondargﬁore containlng about 0,2 perccent
o U305 has been tuken Irom these openings and sent to Bum Jungle for

treatment,
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. A shear, striling at 350°, exposed in the trench probably
provided & sulitable channeleway for rmineralizing solutions, Six
emall, steeply dipping shears cccur close to the siltstone-graywacke
boundary west of the trenches,

The surface radlometric anomallies trend in the samo
direction as the mein nmineralized shear, The area of anomalous
radioactivity enclosed by the thrse times background contour extends
along the strike of the beds, and 1s extoended down the slopes by
gurface Croecp, ' :

Four dlamond drillholes were bored during the 1954-1955
wol season, They have been previously described (Firman and Clarke
1955). Traces of pitchblende were fouid in two of them, and
torbernite occurred in a third, Two more holes, los., 5 and 6,
were drilled for the purpose of defining a mineralized shear suggested
by surface mapping end drill holeos locs, 2 and 4. As a result a
linear minerallzed zone striking at 170 degrees and dipping at
75 degrees east was inferred from the centres of ths most highly
minerallzed zones of Nos. 2,4, and 5 borsholes, To test for an

~ extenslon of this zone Ho,7 drillhole was bored to the south,

Plates 4, 5, and 6 show dlagrammatic sections of Diarond
Drill holes Nos, 5, 6, and 7 reogpsctively, An attemopt has been
made to orientate the bedding and fractures in the core, using
information from the surfaca:s: as the measurements were the angles
of bedding and fractures to the borehole, the direction shown on the
plates can only be regarded as the most probable one,

DIAMOND DRLLL HOLE NO,.5 (PLATE 4)

Siltstone, greywacke and quartz greywacks were the only
rocks intersected in this hole, ‘1he sliltstona in the first %0

feet was colour-banded, At &3 feet, 110 feet, and 145 feet

hole depth the bedding was crumpled, and the d ltstone and greywacke
were intermingled, lndicating probable contemporaneous slumping,

Quartz-filled fractures, in places wvuggy, were cormmon in
the groywackes these wore mainly less than a quarter of an inch wide,
but ranged up to two inches wide, Minerallzation occurred betwaen
55 and 10} feet hole denth., The minerals were mainly confined to
fractures, althousgh in s>me cases they could be seen in greywacke
ad jacent to fractures, Small specks of pyrite were riost corumon,
Fractures coated with pitchblende occur at 55 and 65 feet, These
correspond to peaks in the radiometric log, Fitchblende, associated
with quartz and pyrite, occurred in fractures at 75 feet, 76 feot,

76 feet 4 inches, 77 feot, and 81 feet, and couvld be seen in the
greywacke close to quartz veinlots, Small flales of autunite
were visible close to the quartz and pitchblonde,

: Assay samples of the core were taken between 50 fest and
110 feet, also Vetween 130 and 135 feet, thore the radiometric
probe indicated peaks of radiocactivity, core assays were mnade at
one foot intervals, (Flate 4 and Appendix II), An absorption tast
was performed on some of the samples (see Appendix I.) and the results
showsd that the radioactive mineral at the prospect is out of
equilibrium, with a slight enrichment in uranium, 7his means that
the actual uranium content of the sample would be greater than that
indicated by radiometric nssay., Uranium assays for ore and sludge
are showvn in Table A, ;
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Asssy Dasults £yom Nol.5 Drillhole

Drill depth Coro Sludge Core Roccovery

in foeet % o Unlyg 4 o Uzlg
5«10 - No soample 0,01
. 10 - 15 n 0,01
15 - 20 # 0,015 )
20 = 25 s 0.0
' 25 = 30 - 0,02
30 - 35 "  0.01
s 35 = 40 " 0,02
FEEONY 40 « 45 " .02
“ ' 45 -.50 " 0.05
5 50 - 51 0,04 g
. 51 - 52 - 0,05 )
) 62-8  0.08) - 005 2008
N 53 = 54 0.05 ;
54 = 55 0.09 3
A 85 - 56 10.26
- 56 = 57 10,05 }
: 57 - 58 0.04 g 0.10 g 100%
-5  005)
59 = 60 0.04-3
60 - 61 0,01 )
61 - 62 0406 g_u_ |
62 = 63 0,03 3 0,11 1004
65 - 64 0,09 ;
64 = 65 0,08 ;
65 = 66 = 0,83 )
66 = 67 0.04 3 '
67 - 68 0,03 % 0.08 1005
68 - 69 0.06 %
69 = 70 <0,01 )
70 - 71 0,06 i
7L 72 0,03 )
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TABLE A CONTLNUED

Drill depth Coro Sludge Core Racovery
in feet % e Uz0g % 0 Uz0q .
72 - 73 0.02 0.38 100%
73 - 74 0,01
74 = 75 No sauple)
75 =76 0,11 )
76 =717 0,51 ) ‘
77 - 78 22 g 0,52 1c0%
78 - 79 0,10 %
79 « 80 0,03 3
80 - 81 0,15 } , i
81 -~ 82 0.01 ) |
82 - 83 0,03 3 0,12 100%
83 - 84 0,02 ; '
84 - 85 (0,01 ; |
85 =« 90 0,01 0,09 1004
90 - 95 ©.01 0.10 160%_
95 = 100 ©,01 0.17 058
100 = 101 0,04 )
101 - 102 (0,01 § N
102 - 103 (0,01 ) 0.11 - 95¢
103 - 104 (0.01}
104 - 105 0.,015)
- 105 - 106 0.01
106 ~ 107 0,0153 | _:
107 - 108 <0,01 ) 0,04 100%
108 - 109 (0,01 ;
109 - 110 ¢0,01 ; _
110 = 115 €0,01 0,07 100%
115 - 120 No sample ° 0.04
120 « 125 " 0.04
125 - 130 . 0,02
130 - 135 €0,01 0.03 100%
135 - 140 No sample 0.04
140 - 145 s 0,04
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TARLE A CONTINUED

Drill depth Core Sludge Core Recovery
in fecet % eUz0g & e Uglg
145 = 150 Ho sample 0,08
150 = 155 " . 0,02
155 - 160 o 0,02
160 - 165 " 0,02 '
165 - 170 ® 0,02
170 « 174 L 0,02

The highest sludge assays occur at a greater depth
than those in the core, and extend over a greater drill distance.
Higher assay results were obtained from the sludge compared with
tho same lengths of core except between 65 snd 70 feet, Here the
high core assay is malnly due to a pitchblends-coated fracture,
and this g pears to affect the succeeding 5 feet of sludge.

Probe results indicated a zone of radiocactivity

" between 52 feet and 107 feet drill depth, withmxima at 55 feet,

65 feet, and 78 feot,

Diamond Drill Hole No.6 (Flate 52-_

. The core consisted entirely of colour-banded
siltstone, similar to that at tho top of lio.5 drillhole, . The
main sets of fractures wore parallel and at right angles to ths
beddinge A shear zome 9 inches wide was intersected at 40 fcet
9 inches. The & ear consisted of shattered dark :rey talcose
slltstone and compound fractures filled with coarsely crystalline
pyrite, No uranium ninerals were visible in the core,

Core sampleé wore taken between 45 and 50 feet hols
depth and radiometrically assayed with results as shown in Table B,

TABLE B
Assay Resultg from No,6 Drillhole

Core depth % e Uz0g

In feet
45 - 46 0,02
46 = 47 . 0.01
a7 - 48 | 0,02
48 - 49 o 0,01

49 o 50 ) 0001

The probe results showed two small maxima at 34 and
48 feet drill depth (Plate 5)e
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“Dlamond Drill Hole o, 7 (Piate 6)

The rocks intersected in this hole wore mainly
m.caceous greywacke with someo bands of silistone and quartz
groywacke sinilar to those in o, 5 borehole. Bastween 60
and 90 feet hole depth pyrite was cormwonly assoclated with
vugsy quarts velna and fractures. Ho wranium minerals could
be sesn in the core.

Core samples were taken between 45 and oO feoeot
drill depth and radiometrically assayed wlth results as shown
in Table C,

TALLE C

Agsay Resulvts from lio,7 Drillhole

Core depth % e Ug0g
in foeeot :
45 - 46 . 0.02
46 - 47 | 0,04
47 - 48 N 0.02
48 - 49 0.03

49 « 50 _ - 0.02

The probe reglstered a small maxirmm at 46
feet (Plate 6), Sludge samples taken between 50 and
55 feet assayed 0,06 and between 55 and 60 feet 0,05 percont
o U608 (Apprendix I.L.L)

CORRELATION OF DRILIING WITH SURFACE GEOLOGY

Drill holes los. 1, 3, 6 ard 7 glve no indications
of uranium minerali ﬂation approaching economlc grade (taken as
0,25 percent e Uz0g), and none that would ra:late to known
minoralizatlion ag the surface, Drill holes 2, 4 and 5, however,
intersect zones of mineralized fractures which appear to lie on
the downward oxtension of the zone of' torbernite-coated fraciures
exposed in the trench (Plate 3),. From each of these holes core
samples exceeding 0,2 percent e UzOg have been taken (see Table D),
and ore containing about 0.2 percent e Uz0g has been extracted
from the trench at the surface. '

TABLE D

Selected Drillhole Aasays

Diamond Drill Depth of % e U0
Hole o, Core
2 48'3" = 496" 0,34
4 83! - 85'6" 0.21
5 55! = 569 0.26
63 - 67% 0.26

.75 =73 o = 0.24
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It gooms probable from the drilling results that any
uranium ore body would be confined to the zone of fractures
exposed in the tronch and intersected by Hos. 2, 4 and 5 boreholes,
As mineralization 1s absent from No,7 along the line of minerallzed
fractures and reduced in lo.4, it appsars that the horizontal
extent of the mineralizcd zone here iz not mors than 100 feet,
and probavly over this length aversages less than three feet widae,
?gohglethas yet been: drilled to intorsect the mineralizatiom below

eet,

The associatlon of pitchblende with quartz and pyrite
indicates that it is hydrothermal in origin,

OTHER OCCURRINCES OF URAMIUH-BEAIING MINERALS -

A small surface radiormetric anomaly, caused by specks
of torbernite in a steep-dlpping shear, occurs about 300 yards
north of the northern boundary of the reservs, and about 300 yards
west of the baso line (flate 2). ‘This has been investigated
by a prospector who sank a shaft to 20 feet and three small pits
(Plate 2). The rock types are similar to those of the Burrell

- Creok Formation on the rosorve, The occurrence is sinmllar to that

at Goorge Creek but is on a smdller scale, ;

The Adelaide River uranium mine is five and @ quarter
miles northenorth-west of the George Creek Prospect. The
predominent uranium mineral is piltchblende locdl ized in steeply
dipping shears vwhich strike approximately noxrth. The shears
occur in siltstone and groywacke similar to those at George Creck,
.The radiocactive minerals persist in the shears to several
hundred feet vertical depth, The maln ore occurrences are below
the zone of weathering, which extends down to nearly a hundred
feet, ‘ ' :

CONCLUSIONS AND RECOMEHENDATIONS

‘o uranium minerals were found in the mapping of the
rogerve other than those at the prospect,

Numerous torbernite~coated Joints and fractures have boen
exposed in pits and trenches. Ho significant uranium minerallzation
was intersected in drill holes 3, 6 and 7. In drill holes .
2 and 4, pitchblende or torbernite mineralization 1is confined to
narrow fractured zones. ihe best grade of ninerallzation was
intersected by drill hole No.5, where radiometric assay results
of the cors gave 0,11 percent e U.0. between 53 and 57 feet, 0,21
percent e Uzlz bhetwsen 63 and 67 Iesét, and 0,28 percent e Uzl
between 75 and 78 feet drill depth, From the present data 1
appears that the mineralized zone is not moro than 100 feet long
by 10 feet wide, The vertical extent 1s atill unknowm,

- It 18 recommended that a prospecting shaft be sunk
from a point on the shear indicated on rlate 3, The shaft
should be designed to intersect Diamond Drill Hole No.S5 at

70 feet drill depth, This will entalil 85 feet of inclined
shaft sinking, and should be followsd by drliving along the
mineralized zone to determine the tenor of the minerallzaltion,.
Alternatively, a vertical shaft could be sunk to a depth of

71 feet, to intersect Diamond Drill Hole No.5 at the sams point,
It nmay bs possible to recover part of the cost of shaf't sinking
from the sale of ore, iihile this work is being done it 1s
possible that the reserve should be sbandoned and a mineral
lease pegped to extend over the mineralization at the prospect. -

Detailed geological msppling and radlometric surveying
of the strip of country between Adelalde River Mine end George
Creek Prospect is also recommended, &s the alignment of the

anomalios and shoars indlcates that this is an area in vhich
further uranium mineralization may OCCUXs ) )
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