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SUMMARY. 

Specimens of torbernite have been found in discontin
uous portions of a strongly sheared band, up to 17 inches wide, 
within a greisenous and silicified shear zone, in coarse grained 
granite. The shear zone trends approximately north-northeast, 
is 500 feet long, and torbernite has been found within it over a 
length of 250 feet. Two shafts sunk on the prospect showed that 
the uranium mineral occurs in appreciable amounts down to a depth 
of about 8 ft. Below this, the highly sheared band con tains 1 it tle 
torbernite, and it- does not appear to be a likely source of any 
primary uranium minerals. In one of the shafts, and in a costean 
across the shear zone, a band of gossonous material 8 to 10 inches 
wide is exposed, 8 inches to a foot east of the highly sheared band. 
It conSists, in part, of friable, limonitic material, and, in part, 
of vuggy quartz containing limonitic box work. It is thought that 
this gossanous band was the source of the secondary uranium mineral 
found in the strongly sheared band, and at greater depths it will 

contain primary uranium minerals, and sulphides. 

Additional costeans should be dug and a self-potential sur.,. 
vey made on the prospect to find out whether thegQssanous band 
ia continuous along the shear zone between the known occurrences 
of uranium minerals. If it is proved to be continUOUS, the 
'prospect would warrant a shallow drill hole to intersect the 
gossanous band at a depth of 100 feet, which should be well below 
the zone of oxidation. 

INTRODUCTION. 

A little torbernite, reported to be associated with 
cassiterite, was discovered at the Yenberrie prospect, lat~in 
1952, by Messrs. R. Young and S. Mazlin, members of a syndicate 
operating a battery to treat tin ore, near Mt. Todd. The area 
was mapped during May 1953, on a scale of 100 feet to an inch, 
by D.E. Gardner and N.O. Jones. 

The prospect was tested for radioactivity with an 
Austronic ratemeter, and count rates exceeding three times the 
local background were obtained at four localities along the ma~n 
shear zone over a length of 250 feet. Samples were obtained 
from shallow pits and shafts smuc at three of the four localities. 
A plan of the area and locality maps accom~any this report. 

SITUATION AND ACCESS. 

The Yenberrie uraniwn prospect is 3~' miles east of the 
Stuart Highway, and 4i miles in a direction 15 degrees east of 
north from the bridge across the Edith River, which is 33 miles 
by road northward from Katherine, and 187 miles southward from 
Darwim. The Edith Siding on the Darwin-Birdum railway is 0.9 
miles south-east of the highway bridge. The prospect is l~ miles 
slightly north of west from the old Yenberrie wolfram and 
molybdenite mines, and 5 miles in a direction 10 degrees west 
of north from the "Edi th River Uranium-bearing Area" (l'i'isher 1952). 

The prospect is reached by leaving the Highway at a 
point 2i miles northward from the Edith River bridge, t~avelling 
eastward.along the newly formed Wolfram Hill Ro~d for 3~ miles, 
and then following a bulldozed track, that branches off sharply 
to the west and continues for about 1 mile. 

GENERAL GEOLOGY. 

The uranium prospect is Situated within the Cullen 
Grani te (Noakes, 1949), near 1 ts southern extremi ty. Hornfelses 
derived from the Brooks Creek Group,of Lower Proterozoic age, 
into which the granite is intrusive, crop out approximately ~ 
mile to the east. In the area mapped, the granite is generall;, 
coarse grained, although it includes small masses, apparently with 
irregular and indefinite boundaries, in which abundant phenocrysts 
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of quartz and felspar are enclosed in a medium grained ground 
mass. In the latter granites, the phenocrysts commonly appear 
to make up the greater proportion of the volume of the rock : 
the ground mass forms small interstitial areas. This distribution 
of phenocrysts and ground mass is not invariable. One portion 
of a single specimen may be almost entirely coarse grained, 
and another portion of it may be porphyritic, the ground mass 
being more abundant than the phenocrysts. Two specimens of 
grani te, A5918 and A5919 have been ob tained for the Bureau of 
Mineral Resources collection. 

FRACTURING AND SH:~ARING. 

The northern and the southern portions of the area 
mapped in the plane table survey can be distinguished by slight 
differences in the trends of their shears or fractures, and they 
will be described separately. 

The northern portion is intersected by narrow fracture 
zones trending 322 to 328 degrees and 336 to 342 degrees. Some 
of them have resulted in close, platy jointing of the granite, 
with minor silicification and possibly slight greisenization 
adjacent to the joint planes; others are more strongly sheared 
and silicified over widths up to 5 feet. Red staining along 
fracture or cleavage planes may indicate a very slight introduction 
of hematite, common in shear zones or faults in the Edith River 
area, but in general, the silicified zones in the northern part 
of the area are devoid of VUgs, limonitic boxwork and of gossanous 
outcrops. This fracture pattern terminates in a southward 
direction at a line which trends 80 degrees and passes through a 
point approximately 350 feet north on the base line shown in the 
plan. The line is not, as far as is know.n, marked by any fracturing 

The southern part of the area is intersected by a 
strong shear zone trending 330 degrees and dipping 84 degrees 
east. Subsidiary fractures trend 346 to 348 degrees and 354 to 
356 degrees. The main shear zone has been traced over a length 
of 500 feet and has an exposed width of 10 to 20 feet. Massive 
granite crops out, in places, within 15 feet of it both to the 
east and the west. The central portion of the shear zone has 
been exposed in shallow shafts or pits put down at localities 
A, C, and B. It is marked by a strongly sheared band, which 
ranges in width, where observed, from 7 to 17 inches, and appears 
to dip to the east at a very high angle» Its walls are silicified 
bands of less strongly sheared granite:vein-quartz, and they pass 
laterally into weathered massive granite. The strongly sheared 
band consists, near the surface, of reddish and greyish-white 
earthy material, in part friable. At greater depths, say 10 feet 
below the surface, it is seen to consist of strongly sheared 
grani te con taining nwnerous streaks and bands of' gouge. rrhe 
weathered po~tion within 8 f'eet of the surface contains small 
scattered co:blof'orm and tabular masses of torberni te, but apart 
from this, the strongly sheared band does not appear, in hand
speciman , to be mineralized. The silicified bands on either 
side of it are characterized by platy jointing along the strike 
of the shear zone. The quartz grainsof the original granite 
have been crushed and broken, and thefelspar destroyed, and 
apparently, in part chloritized. East of the strongly sheared 
band at localities C and B, the silicified bands contain vuggy 
quartz veins. In places, the cavities give the veins a spongy 
appearance, and they contain a limonitic boxwork, apparently 
representing sulphide minerals. West of the strongly sheared 
band, the quartz veins are narrow, and they have much weaker 
indications of mineralization. 
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The subsidiary fractures in the southern part of the 
area resemble the fractures in the northern part, already 
described. Some trending 347 degrees appear to branch out from 
the main s hear zone on its eastern s ide, but, with the exception 
of a silicified shear zone at locality C, the supposed ~:unction is 
covered with detritus. At locality 0, the subsidiary fracture 
or shear has a ferruginous and possibly gossanous band about 
9 inches wide adjacent to its western wall. It is possi.ble that 
the vuggy quartz on the eastern side of the main shear zone occurs 
only at the jWlctions with those subsidiary fractures • 

OCCUrtRID{cE OF URANIUM. 

Geiger counts exceedifJ.g 3 times the background count 
of the area were obtained at the surface, along the ma~ft shear 
zone, at localities A,B,C, and D. The northernmost and southern
most of these radiometric anomalies, 250 feet apart, were discovered 
in oc tober 1952 by Messrs. Young and Mazl in, who ob ta in(~d high 
Geiger counts a t the surface. No uranium bearing rniner:'11 was 
found at the sUl~face, but a t a dep th of about 2 fee t small irregular 
"pock~ts" in the strongly sheared band contained an apl)l"'eciable 
amount of torbernite. It occurrea in an earthy reddish and 
yellowish matriX, generally in association with limonit'3, and 
thin films of it could be detected on fracture surfaces. A sample 
at a depth of 2 feet at locality i'\ contained a "vein" of torbernite 
about 0.3 inch thick. Geiger counts more than 20 times the local' 
background cotmt have been reoorted by 1\:1". S. Mazlin and a cOlJnt 
of 30 times background was recorded by R.S. Matheson from a pit 
about 2 feet deep at loc~lity B. The discoverers of the prospect 
bulldozed a thickness of about 3 feet of weathered surface material 
from locality A, and deepened the pit there to 2 feet below the 
bulldozed surface, viz. about 5 feet below the original surface. 
'l'he k'it at locality B was deepened to 2 feet 6 inches. At both 
localities the Geiger counts at the bottom of the deepened pits 
wel"e small and it appeared that the relatively high grade uranium
bearing material found at shallower depths had been entirely 
removed. in the process of sinking the pits. This was confirmed by 
sampling done by Gardner and Jones. Hence it was dec id.ed to tes t 
the shear zone fur ther by put t ing down shallow shaf ts at 
10ca11 ties A and ° and by deepening the pi t at B and extending it 
eastwards as a costean. At locality 0, the strongly sheared band 
was found to contain torbernite-rich "~ockets" at depths from 5 to 
8 feet. At the bottoms of the shafts lapproximately 13 feet deep), 
the Geiger counts on the strongly sheared band had declined 
considerably, to a little above background at A, and to 70uf:Jer 
minute at C (in comparison with counts up to 10,000 per minute at 
depths of 5 feet to 8 feet). J\t botil localities, the s:tl'ongly 
sheared band at the bottoms showed no signs of mineral1.zation in 
the hand-specimen. The eastern, or hang,ing wall at i:" consists 
of fractured coarse granite, slightly silicified and (,!') Chloritized. 
At C, it also consists of fractured coarse granite whieh 1'ol"r,H:i a 
bgnd 9 inches Wide, and contains cavities that may r'ef:JI'esent either 
leached sulphides or weathered ,and leached felspars. j;·'racture 
planes in it are coa ted, in placea, wi t h filmy micaceoufl tor-bern i tee 
This granitic b3nd is succeeded on the east, at 0, by [ill 8 inch 
band which appears to be made up in part of semi-friable limoni tic 
material, and in part of very vuggy quartz. Both show abundrult 
1 imoni tic box-work. At 10ca11 ty B, where good torbernt te specimens 
had been found. at a depth of 2 feet, the uranium content had 
diminished to a negligible proportion at 2 feet 6 inches, and 
increased to nearly. 9 percen tat 3 fee t, the maximum d,ep th. 'l'he 
eastern part of the shear zone resembles strongly that at locl'llity 
0. The strongly sheared zone here is 7 inches Wide, is succeeded 
on the east by 12 inches of sheared granite containing vuggy quartz 
veins; and this by red friable earth with fragments of quartz veins 
showing limonitic box-work. The depth of the costean across the 
eastern part of the shear zone was only 2 feet, and probably at 
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greater depth, the red friable earth in it would become more 
limonitic, and like that at C, suggestive of weathered and leached 
sulphides. 

It appears likely that the primary uranium minerals 
occurred, together with sulphide miner~18, in the vuggy quartz 
and the "semi-friable lt limonitic material" adjacent to it. From 
the surface down to an undetermined depth they have been completely 
removed by weathering and leaching. Some of the uranium wa~ 
precipitated as torbernite in the highly sheared band. Possibly 
that which remains in it received a coating of impervious clayey 
material from the gouge, and was protected from subsequent 
solution*'and removal. 

Details of exposures in shafts or pits, and of samples 
taken are tabulted below, and are illustrated in plate 2. 

LOCALITY A SHALLOW PIT LATER DEEP~HED TO 
GH.OUND SYRFACE. 

Description. Depth 
from 
surface 
(feet) 

Reddish and yellow
ish, weathered, earthy 
material, in part 
friable.Contains spec
imens of torbernite. 
('rhis is weathered 
upper part of strongly 
§heared band) 2 

Regist
ered No. 
of sample. 

width 
(ins) 

14 

FT. BELOW ORIGIN 

Counts 
per min 
along 
sample 
channel 

20 times 
blfck
ground. 
Probably 
at leas t 
2800 

UfJ8 percent 
(if assayed.) 

Reported by 
Young &: Mazlin 
that picked 
sam:;.les assayed 

.6% Uj>8-

Channel sample cut eastward across bottom of pit, at depth of' 2'4" 
below bulldozed surface, viz., approximately 5' below original surface. 

Fractured,coarse 
grained franite; sil-
icified western or 
foot wall of strongly 

6 sheared band). 5 A592l 400 .01 

Red and greyish-
white,earthy; in 
fart semi-friable. 
This is weathered 

part of strongly 
sheared band). 5 A5922 17 700 .03 

Fractured,coarse 
fralned granite. 
Eastern or hanging 

wall of strongly 
sBe ared band}. !2 A!292,2 !2 ?:i0O .01 

North wall of shaft, just below timbering, 7' below bulldozed sw'face 
viz. , approx. 10' below original surface. 

Strongly sheared 
granite; w.athered 10 12 300 to 

~OO Not assa~ed 
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North wall of shaftlS' below original surface,from west wall 
to east wall.. -
Description. Depth Regist- Width Counts U-i08percent 

:from ered No. inches. per min ( f assayed). 
sur:face of along 
(feet) sample. sample 

channel-

Coarse grained Less 
grani te not mark- than 
edly sheared. 15 24 ~200 Not assayed. 

Strongly sheared 
granite, contain- 200 
tng grey earthy to 
bands of mY&C!~ 12 12 240 Not assayed. .. 

LOCALI'rY B (SHALLOW PIT z CONTINUED EASrWARD AS A OOSTEJ~). 

Channel sample cut eastward across bottom of pit 24" wide, near 
north aU •. at depth of 2' 3", and continued as costean :from 24" to 58" 

0-4".Fractured 
coarse granite, in 
part silicified 
and chlori tized; 
contains small cu-
bic cavi ties. 2'3" A5924 4" 400 · .• 01 

4"-17".Brecciated 
quartz vein strong-
ly sheared in cen-
tral portion over 
width of l".Con-
ta ins a few small 
cavities, in part 
limonitic, and dark-
coloured grains 
which may be cassit- 2'3ft A5925 13" 400 .01 ;, 

er1te and tourmaline. 

17"-24". Vein quar tz 
slightly vuggyand 
limonitic; also red, 
earthy material, 
friable and perous, 
containing small 
masses of rale-red 
amorphous colloform 
?l earth. 2',2" A;i926 ztt 440 .02 

24"-3611 • Sheared 
granite with quartz 
veins; vuggy and 
shows limonitic Not Less than 
boxwork. 2' ,ItI A:i262 1211 determined. ~.Ol 

36"-45u .Red friable 
• earth.Fragments of 

quartz veins show Not 
limonitic boxwork. 2'3ft A52Z0 9 ft determined .02 

45 1t-58".Sheared or Not Less than . 
crushed sranite. 2'.:2" A;i9Z1 12" determined S .01 



Description. depth 
from 
surface 
(feet). 

6. 

Regist
ered No. 
of 
sample. 

Width 
(ins.) 

Counts 
per min 
along 
sample 
channel. 

u f 8percen tag 
(if assayed). 

Channel sample cut westward across bottom of pit, depth 3 feet, at 
1 foot south of sam~le channel described above. 

0-6".Highly shear
ed granite, with 
vein quartz and 
limonitic cavities. 
Contains flaky torb-

(Count on 
bag was 
1500) 

emite in fracture 
~p_l~an~e~s~ •. ______________ ~,_t ______ ~A~5~9~7=2 _____ 6~'_t ____ ~2~2~5~0~ ______ . ____ •. _86~ ____ _ 

6"-17".Sheared or 
crushed granite. 
A quartz vein from 
6"-8" showed one 
small flake of 
torbernite. 3' 

LOCALITY C. 

A5973 11" 1000 .02 

A costean dug eastward across the shear zone ranged in depth from 
3' 6" at its wes tern end to 5 tat the eas tern end. I twas later 
deppened, as a shaft to 15' 

At surface: Weath
ered outcrop of 
highly sheared 
band covered· by a 
few inches of detri
t~al rna terial • . 

Count of 
400 obtain
ed over an 
area of 
1 sq.ft. 

Channel sample cut eastward along bottom of costean. 

0-1 ' • 'lIea the red 
grani te, friable. 3' 6 

l'-1'6".Sheared 
granite and quartz 
stringers, showing 
limonitic cavities; 
friable. 3'10 

l' 6"-1' 10lt,Harder 
band of sheared 
granite, probably 
a little silicified, 
containing limonitic 
streaks. 4' 

l'lO"-2'9".Sheared 
granite; grey-green 
and brownish friable 
earth,with soft lim
onitic streaks and 
some torbernite (This 
1s the strongly shear-
ed band) 4 ' 3" 

2'9"-3'6".Hard band 
of sheared granite, 
not greatly altered. 
0avities probably of 
weathered felspar. 
Torbernite in joint 
planes, 4'6" 

A5976 

A5977 

A5978 

A5979 

A59BO 

12" 

6" 

4" 

10" • 

9" 

(Count on sample 120) 
750 .02 

(count on sample 120) 
1000 .04 

(Count 
of 200 
on 
SamIJle) 
1400. 

(count 
of 600 
on 
sample 

.3000 

(Count 
of 320 
on 
sample) 

3200 

.04 

.23 

.15 
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Description. Depth Regist- Width Counts U308Percent 
from ered No. ( ina). per min (if ass ayed) sur:f'ace of along 
(:f'eet). sample. samI,Jle 

channel. 

3'6"-4'2".Reddish 
& dark brow.n;semi-

(Count friable and in part 
gongy; some limon- on 
itic streaks.From 4' sample 
2ttto 4'6"vein quartz 200 
with abundant limon-
itic boxwork,contains 
a little gold. !i'6" A2281 8" 1600 .06 

,If' 

(Count 4'2"-4'6".Si11ci:f'ied on 
sheared grani tee sample 120) 
This is probably at 
least 2' thick. 5' A2282 !itt 600 ~ .01 

Grab sample from shaft. 

Grey-white, friable 
strongly sheared 
granite in north wall 
of snaft. 6'6" A!2288 6tt 2000 

Sample channel cut westward across bottom of shaft, 12' deep. 
Description shows distance of sample from east wall of shaft. 

0-0 '9 tt • Semi-friable 
ferruginous earth 
with limonite (box-
work ?) and frag-
ments of vein ~uartz. 12' A2282 2" ZOO-800 

O'9"-l'4".Siliceous 
brecciated band with 
much colouring of lim-
onite, & probably a 
little gossanous. 12' A.298~ ztt 800 

l'4-1'lO.Brecciated, 
friable,gougy band; 
greyish white (Strong-

6" l~ sheared granite. 12' A!298!2 700 

l'10-2'6.Sheared and 
brecciated granite-
Less strongly sheared 
and brecciated than 
Ereceeding samEl~. 12' A.2~86 8" 600 

2'6-3'6.Weathered 
granite ~sheared}_ 12' A5987 12" !iOO-SOO 

CONCLUSIONS AND .I.lliCm,U,IE1IDATIONS. 

The torbernite found in the upper, weathered part of the 
strongly sheared band was derived from primary uranium minerals 
that occurred in the gossanous band, adjacent to the hanging wall. 
Associated SUlphides provided a strongly acidio environment when 
wea thering, and this .resul ted in comple te leaching of the primary 
uranium minerals. The uranium was preCipitated, as torbernite, 
in :f'racture and joint planes, and some of it may have been protected 
:f'romsubsequent leaching by receiving a coating of gouge-clay in 

• 
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the strongly sheared band. The gossanous material has been 
observed only at localities Band C. Its extension between 
these pOints, and northwards to ... locali ty A, should be tested 
by additional eosteans and, assuming the gossan to represent 
sulphid.e minerals, by a sel:f-potential survey of the prospects. 
If the sulphide body appeared to be continuous, the prospect 
would warrant diamond drilling, to intersect the sulphides 
below the zone of oxidation, say, at a depth of 100 feet. 

Fisher N.H. 1952: 

Noakes L.C. 1949: 

REFERE1~CE,.S. 

The Edith River Uranium-bearing area. 
Com. Min. Res. Records 1952/69. 

A geological Reconnaissance of the 
Katherine-Darwin Region, Northern 
Territory. Com Min. Res. Bull. 16. 
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