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SUMMARY, ~ ~
This report is an account of geological and
goophysical investigations of the Burrundie Radicactive Prospect,
which is located three and ‘a half miles west-south-west of |
Burrundie Siding on the North Australian Rallway.

.. Metsmorphosed sedimentary rocks, which are thought to
be of Lower Proterozoic Age (Noskes, 19&95. crop out in the area.
The sedimentary rocks are part of a conformasble sequence of
siltstones, slates and shales whioh form the west limb of a large
south plunging anticline. The siltstones in the prospect area
have been subjected to dynamothermal metamorphism (followed by
injection of diorite sills) and later fracturing and shearing
followed by metasomatism. :

Extensive outerops of granite occur one an a half
miles north and 6 miles south of the prospect. The granites are
thought to be connected at depth so that the overlying sediments
form a roof pendant.

Radioactivity is restricted to a few places in a gone
about 10 foet wide end 450 feet long, which occurs within a bed
of dark grey silicified siltstone. The radicactive host rock is
a ferruginous light brown rock whioh is gossanous in places.

The best sample taken for radiometric assay contained 0,009 per
cent eUz0g. Radlometric traverses indicate that the surface
radloactivity {5 extremely localised and of low intensity.

Ko minerals of esconomic importance were discovered and
self-potential traverses indicate that no strong sulphide
mineralisation is present at depth.

The radioactive deposit at Burrundie is of a type not
proviously investigated in the Northern Territory. For this
reason two exploratory drill sites have been chosen to provide
informaetion about mineralisation and radioactivity at depth.

INTRODUGTION,

ocatio 4 Access.

The Burrundie Prospect is situated three and a half
miles on a true bearing of 24,2 degrees from Burrundie Siding whioh
is on the North Australisn Rallway. The prospect is about 95
miles gouth~east of Darwin. .

Access to the prospesct is by a rough track which runs
in a southerly direction from Grove Hill along Saunders Creek,

Preyious Iggpst;gagiona.

S8ignificant radioactivity was discovered on 20th M
\%9gh,w:{§mgghors of a Bureau of Mineral Resources Party led g;’
o X OL®.

A reserve of one square mile was applied for on {6t
June, 1954, and detailed mapping began on 25#2 June, 1953.1 "

Ac;gowleggamentg:
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ION aY.

. Igneous and sedimentary rocks crop out in the ares.
The gedimentary rocks, which are thought to be of Lower
Proterozoic Age (Noakes, 1949), have been subjected to regional
metamorphism. ‘The regional geolegy has been described by
Stewart (1954) who refers to “....carbonaceous rocks, -~ shales,
greywackes and slates which in some places have been altered to
graphitic schists. Limestone, greywacks, siltatone, shale snd
sandstone end the metamorphic derivatives of these rocks.™

The sedimentary rocks of the region have been intruded
. by sills of diorite “"....which have metamorphosed the adjacent
beds to hornfels." (Stewart, 4954.)

o ~ Two granite bodies occur in the area. The Prices
Springs Granite erops out approximately one and a half miles
aorth of the prospect and the Cullen Granite crops out
approximately six miles south of the prospect. If these
granitic masses are oconnected at depth, then the sedimentary
rocks of the Burrundie area form a roof psndant, Shearing in
the sedimentary rocks of the prospect arsa probably reflects
fracturing of the granite basement,

, Regional geological mapping shows that the prospeot is
situated on the west limb of a south plunging anticline. One of
the writers (J.R.) believes that the shearing in the prospect
area is prominent because the cresis of the enticlines are
structurally week and are more strongly affected by movemeni of
the granite basement.

GEOLOGY OF THE FROSPECT.
Metamorphoped Sedimentary Rogcks.

The most common sedimentary rocks are siltstones which
have been subjected to dynamothermal metamorphism and later
alteration due to silicification and kaolinisation. The rocks
strike north-west and dip 50 degrees to the south-west. They
show lineation produced by shearing and have a slaty appearance
in many places and a blocky appearance in others. Cuble casts
found in the rocks and on the surfaces of weak fractures indloate
pyrite mineralisation. .

The youngest rocks crop out on the south-west slope of
the razorback ridge. These rocks are light grey siltatones,
which contain cubic casts after pyrite and thin ferruginous bands,

' The light grey siltstones are underlain by dark grey
pilicified siltstones, which contain veinlets of guartz having a
general trand parallel to the bedding planes. The gilicification
is irregular and decreases north-west of the mapped area. The
rocks are ferruginous in soms places and in other places have a
spotted appearance. In some places the rocks are slightly .
hornfelaed. Tension fractures in the dark grey silicified silt-
atones contain hematite, guartz and oubiec casts after pyrite.
These rocks are resistant to weatherihg and form the ecrest of the
razorback riage.

- Small outecrops of & light brown ferruginous rock, which
are aligned parallel to the dip and strike of the beda, ocour
within the bed of dark grey silicified siltstone. The rock is
light in welght and porous, whish suggests that it has been highly
leached. The fine grained texture of the rock suggests that it
was originally a siltstone.
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A bed of light grey ferruginous siltstons underlies
the bed of dark grey silicified siltstone cropping out on the
orest of the ridge. - :

The oldest rocks exposed in the mapped area are dark
;rey siltstones which contain casts filled with hematite
fpoaaibly after pyrite. These rocks have been silicified iIn
places and are comparable in texture and composition with the
rocks which crop out on the orest of the ridge.

The rosks epropping out on the ridge show considerable
variation along their strike due to irregular metasomatism
(silicification, pyritisation etc.) and to tho degres of
weathering.

A large part of the seguence is obscured by rubble.

IGNEOUS ROCKS.
Diorite.

- Diorite rubble is abundant at the dase of the north-
east slope of the ridge and large outerops ocowr near the creek
which flows parallel to the ridge and %o the axis of the large
gouth plunging anticline. See PLATE 1,

Quag gs.

Quarts intrusions trend parallel to the strike of the
sediments., Bmall veinlets of guartz are common in two horizonse.
The upper horizon is a bed of dark grey silicified siltstone
{shown near the baseline on FLATE 2.) The lower horizon is a
bed of dark grey siltstone (shown one hundred feet north east of
S8tation Dpn PLATE 2.) : ,

o Brecoiatod vein quartz seit in a matrix of ferruginous
siltstone (Ferruginous guariz siltetone drecoia) ercps out rifty
foot south~-west of Station C (PLATE 2.) A thin zone of
kaolinised rock containing thin veinlets of hematite can he
traced along the strike on either side of the guarts siltstane
breccia., A similap breccia occurs twenty five fee! north east
of Station D. The siltstons underlying the breccia north-east
of Station D has been altered, probably by hydrothermal solution
following vein quartz injection.

STRUCTURES.

~ The sedimentary rocks in the mapped area form part of
the west limb of a south plunging antiocline. The sediments were
folded and injected by diorite during regional metamorphism.
Strong lineation in the sediments indicates shearing which may
have ocourred at this time. One of the writers (J.R.) believes
that slickensides indlcate a resultant stress direction 4iagonal
to the trend of the sediments.

Quartz veins and veinlets intersecting the trend of the
diorite and trending parallel to the sirike of the beds indicate
fracturing snd shearing before guarts injection.

- Later bedding plane movement is indicated by
brecciation, of gquarts veins and the occcurrence of narrow
kaolinigsed zones which trend parallel to the bedding planes of
the sediments. ‘
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, Cleavage snd Arag Folfls which have bsen developed in

less eompetent rocks, and tension fractures which have been
developed in the competent dark-grey silicified siltstones,
indicate a lato stage of shearing which moved the older rocks
south~ea8t and the ynunger rooks north-west.

Joints of an epen joint system interseot pre-existing
structures and thna tnaicato tha latest adjustment to stress.

" The radiocactive arcaa ars loested in the light brown
rorruginona rock, which oceurs within the bed of dark gray
eilicified silistones on the crest of the ridge. .

Pive small costeans were put down in the ferruginous
rocky but no minerals of economic importsnce were sesn. In
general, the distribution of radioactivity appears $o be
irregular but a small fracture intersesting the south-west face
of a costean at Station B is associated with radioactivity of
three times background. One of the writers (J.R.) believes that
' :ha gadloactivtty‘may be related to frsotures wiih a north-sast

rand. '

Small outsrops of gosssn are found over the outorops
of the 1light brown ferruginous rock. One small outorop of
ferruginous gossan gas a coarseé esllular structurs and other
- gmall outerops have a fine sellular structure with guarts walls
{Ribwork.) The small ocutorops of gossan suggest restricted
sulphide mineralisabion. .= However, the sbsencs of sny oxides of
- soonomisally important minerals snggasts §hat the gomgan may be -
,-dorivad from pyrite. :

The porous ferruginous rock provides a suitable host
rock for the soncentration of secondary uranium minerals.

RADIOEE%RIQ INVEBTIGA!IOH&.

These 1nvbatlgat1ans wore confined to gridding of the
prospect and costeans. The instrument uased Tor all the work
was O.A.E. scintillometer No. 142, whieh has & background count
of 35 per aecond.

rioding.

A total of 9,200 feet of rediometric traversing was
completed.  The geological baseline H-T shown on PLATE 2 was
laid out to serve as a geophysical baseline. Traverses were
made at 25 feet intervals at right angles to the baseline for
1,400 feet. Each traverse was 200 feet long.

The following radiocactivity was recordeds

1. Twice background over an interval of 7 to 10 feet
north-east of Station A.

2. Twice background over an interval of 2 to 8 feet
ncr:h-ea§§ of Statien B. This is immediately adjacent to

Costeans.

Coatean 1N gave a uniform reading of three times
background with no 1oca1 htgha.
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Costean 2§ gave a similarly uniform reading of two
and a half times background.

- Costean 3N gave a uniform reading of two {imes
background with two and a half times background at the south-
wost end.

' Costean 4N 1s ten feet long. The centre three feet
gave two to two and a half times background. The remainder gave
one and a half times background.

Costesn 18 gave background only.

, , One specimen from costean 1§ (which gave the highest
counts obiainable) assayed 0.009 percent eUz0g. An absorption
test indicated that the uranium was in good equilibrium. How-
ever as a considerable proportion of the radiation at the prospec
may be dues to radon gas this asgay and absorption test must be
accepted with reserve. It is likely that the eUz0g assay 1s
approximately correct, but that there is considerable dis-
eguilibrium with depletion of uranium,

The radiometric investigations at Burrundie Proespect
strongly indicate that surface radiosstivity is extremely
localized and of low intensity,

_ Readings of five times background {made with a P.R.M.
200 in costean 1N immediately after diggzng) decresased to three
times background following several days' exposure. This suggest
that much of the radiosctivity at Burrundie is due to radioactive
gas (radon ?) trapped in the highly porous ferruginoums hest rock.

SELP~POTENTIAL INVESTIGATIONS.

: The very poroua radiocactive host rock, the speradic
occurrence of boxwork gossan, and the presence of large cubic
capte suggested the use of the self-potential method to test for
sulphide concentrations at depth. ‘Three traverses were run.
The ground surface was very A4ry and the water table was probabdly
at a depth greater than 100 feet.

_Traverse No. 1 (See PLATE 3) is parallel to and 20 feet
south-west of the geological base line. It s parallel to the
bedding and the elongation of the surface radiocactivity. The
traverse was made to investigate the potential characteristics of
any eulphide body associsted with surface radiosctivity found in
the leached host rook. .

A broad 200 M.V.negative anomaly ocours between 240
feot N.W. and 240 S.E. (8ee PLATE 3). A minimum occurs nesp
00 opposite comtean 1N. This shows excellent corrslation with
the surface geology. The most south-easterly cccurrsnce of the
leached ferruginous host rock is 20 fest south~east of Q (See
PLATE 2.) ‘This is also 240 feet from ocostean 1N. The most
north-westorly occurrence of the host rock is at costean LN, whic
is 210 feet north-west of 18, The minimum, 00, occurs opposite
coatean 1N, where the host rock is at maximum width. It 1s here
that the maximum radiosctivity was recorded.

Traverse No. 2 was run perpendicular to the strike of
the bede at 00, where the minimum readings occur on traverse No.i.
Traveiau No. 2 could be expected, therefors, to record the max
anomalye



The 75 M.V. negative anomaly beginning at 420 H.E.
ocorresponds to the light grey ferruginous siltstone shown 420 ‘
feot north-oast of the baseline on FLATE 2. The continuation of
the anomaly beyond the south-west outerop limits of the light grey
ggrrngtngus giltstone is to be expected from the south-west dip of

e faLrast. ‘ .

A nmooh stronger negative anomaly begins at 10 N.R. - .
corresponding to the north-east edge of the radioactive ferruginous
host rock. This anomaly confinnes to the end of the traverse,
Two reasons for the continuation of the anomaly ares

{1) ?1nca the angle betweon the surface and the ferruginous
host rock (assuming the latter to be eonformable to the bedding)
is of the order of 30 degrees, active oxidation of any sulphide
present would ocour over a distanoce far greater than the actual
width of the outerop. - o . ‘ .

- £2) The siltstones orossed between 00 and 400 8.W. are -
ocharactorized by large cubic cests after pyrite. The oxldation
of pyrite bensath the surface could aceount for the self-potential
- anomaly in these rocke. The presence of pyrite could also sccount
for the more jagged appearance of the curve south-west of 00, as
compared with north-west of 00. . The rapid variation results from
altoernation of horizons with different pyrite content. The low
negative botween 80 and 410 .5.%W. which corresponds with an outerop
of .vory pyritic siltstone, is an example. B

" %he seaond QXplénatién of the anomaly is favoured by the
writers, R | | |

' The small negative between 10 and 4O 5.W. probably
reprosents the "coniribution® from the ferruginous host rock.

, Traverse No. 3 18 similar to traverse No, 2, except that
the anomalies are¢ leass sharp., This is to be expected from
trayorse No. 4. The "low" betwoeen 30 and 400 8.W. is probably
due to the radioactive host rocks.

' CONOLUSIONS AND RECOMMENDATIONS,

.. The geologioal, radfometric .and eelfbpetantial work does
ng; tngiaata.eoonomie‘eoncenﬁrattonn,of uranium or sulphide
minerals.

o It 18 possible that the bulk of any near surfoce uranium
which may have been pressnt would have beenemoved in solution .
bacause the host rock is strongly ledched. Even if s mmich higher
U308 content does exist at depth the restriocted surface extent of
the host rock indigates a small volume of ore.

A The self~potential work at Burrundie Prospect does not
Mmle out the posaibliity of sulphide mineralisation at depth, but
1t does indigate that strong sulphide mineralisation is not presen
at dopth. The small but definite anomaly on traverse No. 4 point
to & sulphide oconcentration in the leached host rock which is
. above normal. How much aboye normal cannot be stated.

_ - The writera bhelieve the Burrundie Prospect is a very
poor prospesct. However, useful geological information could be
Bained Iif one or two drill holes were put down to intersect the
sone of highest radtioactivity at depth. This information will
prove useful because this type of deposit hss not been investigat-
- o8 elesowhere in the Northeru Territory. o
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Two drill sites are indicated on PLATE 2. Diamond
ari1ll hole B.41 should be drilled first. The 4rill date is as
followns :

Diamond Drill Hole B.4

Direction | 038} degrees
Inbl&nation. 69 degrees
Drill depth to intersection 188 feot. ()
Vortical depth below surface - 250 Cfeet. ;j

Dismond Drill Hole B.2

Direction ' 038% degroes
Inclination 60 Aaegrees
Drill depth $o intersection 199 foet

Vertiocal depth below surface 250 feoet

The following work isslso recommended:
(1) ~ Ascertain whioh mineral in the area is radicactive.

(2) Detailed investigation of fracture lines favourable
for uranium mineralisation.

a)  Radiometric reconnalssance should be extended elong
the continuation of the northweast trending fracture
line which intersects earbanaceous (?) shale in the
creck bed north~west of the mapped area. Scintill-
ometer readings three times background were made in
this area.

b) Radiometric reconnaissance traverses should be made on
the continuation of the razorback ridge north-west of
the creek mentioned in 'a' sbove. Scintillometer
readings of three times background were made in this
area and there is topographic evidence of oross
fault I.ngo » ’
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