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(1) The A.B.C. Prospect, situated approximately 11 miles
north-north-east of Katherine township, has been found in volcanic
and pyroclastic rocks which form part of the Mt, Callanan Croup

of Upper Proterozolc age.

(2) Uraniferous minerals, autunite ané phosphuranylite,
are contailned largely in bdsnded “veins' which show irregular
and éiscontinuous outcrop. The origin of the "veinsY i1s in
doubt, but they are probably composed of hycdrothermally eltered
volcanic rocks.

(3) ristribution of uraniferous ore suggests concentration
snd possible transport by ground water to form a near-surface zone
of enrichment. ‘

(4) ‘Tevelopment to date has been by costeen and of 38
assay samples, representing a length along costeans of 104 ft.,
24 give values greater than 0.1f eU30g; the highest value
being 1.532% eU30g. | |

(5) The prospect cannot be rroperly eveluated until
somec costeans are deepened ané extended, shallow holes drilled
totsegkathe zone of primary ore ané detailed geoclegical mapping
exienced.

In thefourse of geological investigation of the
area included in the Katherine, ¥t. Todd and Lewin {prings l-mile
sheets, carried out dy J. H., Rattigan snd A, B. Clark, Bureau of
Mineral Resources, A. B. Clark foundé, in feptember 1953, uranium
mineralization subsecuently kmow as §he 4.B.C, Prospect, 11 miles
north-north-ecact of the township of Katherine.

This report 1s a record of the detailed investigation
which felloweé the discovery. The work was carried out in
feptember and Cctoter, 1953, under the direction of I, T, Cardner,

Access to the prospect 1o provided by a dry-weather
track which runs north-north-east from Katherine, followlng the
trend of Cnuckey and MMcAdden Creeks. This track passes approxie.
mately 2 miles south of tre prospect to which a connecting road
will be constructed by the I'epartment of Uorks as soon as weathor
permits.

Strata of both Lower 2né Upper Proterozoie age outcrop
in the Katherine regien ané these are overlain in places by -
Cambrian end !lecozeic scoéiments, Strongly folded tuffacecus ‘
sandctones and slates of the Brocks Creek Group (Lower Proterozoie)
have been intruded by granitic masses and are overlain unconforme-
ably by a secuence of more gently folded interbedded pyro-
clestics, lavas end sediments - the Edith Creek Volcsnics and
overlying 4it. Callanan Group - which are referred to the Upper
Proterozolc. '

The rocks in the vicinity of the A,B.C. Prospect
(zee Plate 1) are entirely of Upper Proterozolc age and include
pertion of both the Edith River Volcanics and the Mt, Callanan
Group. The £dith River Volcanics in this srea concist mainly
of andesitic and docitic lavas, pyroclastics and interbedded
tuffaceous sediments.



-2 -

The Edith River &¥e4s 1s everlain uncenfermably by the Mt.
Callanan Greup, alse ef Upper Preterezoic age, The Mt, Callanan
Group censists ef alternating members ef sandstenes and velcanics,
The basal member has in places, & basal conglemerate but is msinly
cenglemeratic sandstene, with a well-bedded sandstene at the tep.
Current-bedding is typical ef beth sandstenes, A few thin beds ef
red-brewn siltstone are present near the tep ef this member, which
has 'a thickness ef 3,000 feet in the typo sectien at the Edith Falls
but may be thinner noar the prespect.

The second member of the Mt. Callanan Greup censists eof
velcanic and pyreclastic recks including amygdaleidal basalt, dense
blue basalt, delerite, acid lsvas, tuffs and agglemerate, It is
within this member that the A.B.C. Prespect eccurs, The amygdular
£11lings in the basalts cemprise zeelites, carbensates, and chalcedeny
and are in places cepper-bearing., Near the prespect. the cepper-
bearing band appesars te lie teward the tep of the member, These
velcanics have & prebsble thickness ef abeut 800 feest, :

Abeve these velcanics 1s anether sandstene member, finer-
grained than the basal member, and having a distinctive bed ef red
micaceeus siltstene at the tep, At the Edith Falls the next member
censists ef basalt flews and pyreclastics but these de net appear te
centinue seuth te the vicinity ef the A,B.C, Prespect. The highest
knewn member ef the Mt, Callanan Greup is cempesed ef sandstenes,

The Mt, Callanan Greup is everlain by recks ef Cambrian age
te the west, and of Mesezelc age te the nerth, kut these de net
eccur nsar the Prespect.

The Breck's Creek Greup is tightly felded but the everlying
recks of Upper Preterezeic age are breadly felded inte demes and
basins with thelr lenger axes trending nerth er nerth-west, The
A.B.C. Prespect occurs en the western flank ef the Edith Falls_ .
basin and the dips in the area, where net disturbed ®y faulting,
are about 20 degrees te the nerth-east, Censiderable faulting has
eccurred, the majer faults generally having a nerth-easterly trend,

LOCAL GEOLOGY _ - o -

Reck types and alteration

The A,B,C, Prospect lies in the lewer part ef the first

© velcanic member ef the Mt, Callanan Greup. It was net pessible te
ebtain a stratigraphic sectien acress the velcanics in the vicinity
of the prespect because of poor expesures and disturbance by
faulting,

Much ef the reck in the area 1mmediate1y adjacent te the A
prespect is an amygdaleidal velcanic reck ef andesitic er basaltic
cempesitien,  One thin sectien frem a highly weathered specimen was
available fer examinatien, The ferromagnesian minerals had been
entirely destreyed by weathering er alteratien but the structure eof
the felspars remained, The filling eof the amygdules was deminantly
chalcedeny with seme quartz and serpentineus material, Alse
present are ether recks which appear te be fine-grained nen-
amygdaleidal velcanics,  Tuffaceeus rocks are pessibly interbedded,
The three types of velcanics shewn in the sectiens in Plate L were
based en hand specimens enly, and this, tegether with the high
degree eof weathering in mest specimens, made determinatien and
mapping difficult, The twe aphanitic velcanics appear te be
gradatienal, being amygdaleidal phases ef the same reck-type,

Within these velcanics "veins", apparently centain the
uranifereus minerals, The veins have an irregular and
discentinueus eutcrep (see Plate 3)and much ef the material expesed
is fragmental and very little definite infermatien was ebtained
eutside the cesteans, The veins have mederate te vertical dips
and strikes ranging frem 330 degrees threugh nerth te 090 degrees,
They range in width frem 1 1nch te 4 feet, cemmenly abeut 1 feet.

S

The coleur of the "veins" varies frem green and fawn te red
- depending en the sneunt eof hematite present, Seme are very

~8iliceeus and hard, ethers centain considerable_soft earthy
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material, and these different types in seme places appesar te be
gradatienal.The "veins" generally shew sharp centacts with the
surreunding velcsnics but in cesiean F the sectien frem 18 te 33
feet ( frem the seuth end) was legged as & nen-amygdaleidal velcanic
but specimens frem it seem te have similarities te the "veins",

being brecciated and somewhat hematitic 1n appearance,

The minerals present in the veins are quartz, sericite,
chlerite and iren ere (mainly hematite), and the greund masss is
deminantly cryptecrystalline,

A feature eof many ef the "veins" is a marked banding, in seme
places regular, in ethers irregular. The strikeref this banding is
net censistent but the dip never exceeds 30 degrees and is cemmenly .
less than 10 degrees, There is ne relatienship between the dip and
strike of the veins and these ef the banding. '

Several ef the thin sectiens are epen te mere than ene
interpretation and with the limited field evidence available the
‘nature ef. the "veins" remains uncertain, They are definitely net
fracture fillings and in seme cases appear te be altered velcanic
reck, similar te the ceuntry reck, the baniing bkeing interpreted as
& flew structure, The extent ef hydrethermal alteration and -
intreductien eof material cannet be accurately gauged because ef the
~extensive weathering in the available specimens and the '
recrystallizatien of the fine matrix, The prepertien ef intreduced
material weuld appear te ke low except, perhaps, in seme ef the
mere hematitic specimens when irregular masses ef earthy iren ere
may indicate pyritizatien in the primary zene, Seme ef the "vein"
recks are strengly brecciated and finely veined with quartz and this
appears te have fellewed an earlier alteratien ef the velcanic reck
and posaible 1ntreduction of silica and iren,

A leng sequence eof events .has prebsbly been 1nvelved in t he
fermatien of the "veins" .and variatiens in them may be due te the
emissien ef parts ef the sequence e.g, late brecciatien, in seme ef
the "veins", Thus many ef the "veins" may be zZenes ef altered reck
which have never bkeen mineralized te a significant degree.

Mineralization

- The uranium-bearing minerals se far ebkserved at the prespect
are the phesphates autunite and phesphuranylite, These secendary
minerals are distributed aleng planes in the "veins" and adjeining
velcanics and alse as fillings in small cavities which eccur in the
mere highly hematitic pertiens ef the "veins",. The ameunt ef
uranifereus minerals present is mere er less prepertienal te the
develepment of hematite in the veins, It is prebable that seme ef
this iren was intreduced with the uranium hut evidence of any
ether mineralizatien is lacking,

The distributien ef the oxidized'uranifereus ere appears,
frem the develepment carried eut, te be subject te sharp changes
in a verticel directien, which are centrelled by tepegraphy rather
than reck type and pessible hydrethermal alteratien. The present
pesitien of the ere is apparently due te cencentratien and pessible
transpert by greund waters te ferm & near-surface enriched zene, -
This is illustrated by the distributien'1n~cesteans A and C.

At LO te 50 feet frem the seuthern end of cestean A surface
ceurits were 2,000-10,000 per minute with,  in part, abundant autunite.
At a depth ef 1 to 2 feet the maximum develepment of autunite was
present with ceunts ef 5,000 te greater than 10,000 per minute.

Part ef the cestean was deepened te 3 feet 6 inches and at this
depth much less autunite was visible and ceunts had decreased te
1,000 te 5,000 per minute., These variatiens are neted in both
the velcanics and & high angle "vein",

o At 80 te 105 feet frem the seuthern end of cestean C, surface
ceunts ranged frem 150 te 700 ceunts per minute (in part ever sandy
alluvium), At a depth ef 12 te 18 inches (in bedreck) ceunts ranged
1,000 te 6 »000 per minute., At a depth of 2 feet 6 inches te 3 feet
6 inches ceunts exceeded 10,000 per minute ever half the sectien and
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newhere were less than 5, OOO per minute, Twe veins dipping at
mederste angles cut the . velcanics in this sectien.

These examples shew:- marked reductien in ceunt due te
shallew seil cever; a prebasble near-surface enrichment and suggest the
pessibility ef lateral spread during this nesr-surface enrichment.

At several peints in McAdden’s Pecket permsnent water is
supplied by springs issuing frsm fault planes or by greund water
trapped abeve "bars" ef sandstene, It is censidered that the
wator table, and the primary zene, will be met at & fairly shallew
depth, The presence of '"veins" ef altered reck, tegether with
the rich shewings of secendary ere, must be regarded as faveurable
fer the existence eof a significant body ef primary uranium ere,

structure,

A cemplex jeint pattern iz develeped in the velcanics at
the prespect but little ether structure can be seen, The enly
places where flew structure has definitely been ebserved are in seme
of the "veins", Spersdizindicatiens ef pessible shearing have been
ebhserved which shew great variatien in beth dip and strike, Narrew
veinlets eof quartz and specular hematite cut irregularly acress
the velcanics but appear te be cencentrated near the "veins", The
veins are prebably fracture-centrelled but ne relatienship has been
ebserved te the jeints in the velcanics.

The underlying sandstenes are well expesed te the seuth,
west and nerth eof the prespect, The kedding is disturked but the
everall directien ef dip is te the nerth, ranging 330 te 080
degrees, with the angle ef dip 25 te 85 degrees, cemmenly abeut
70 degrees. These sandstenes are highly fractured and individual
blecks eften shew slickensides en several faces., Many eof the
fractures are coated with quartz er hemstite, There has prebably
keen enly miner displacement aleng many ef these slickensided
faces but faults trending appreximstely 080 degrees appear te be
impertant bWecause they mark changes in directien and attitude ef
bedding. There is alse seme evidence of faults trending slightly east
of nerth ) ' o .

‘ A majer fault eccurs appreximately 500 feet seuth ef the
prespect, but its positien_is indefinite in this area due te

cencealment by alluvium., It trends appreximately 050 degrees,

and dips at & high angle, probably te the south-east., The southern
side has been dewnthrewn and displaced te the west and, near the

prespect, the apparent herizontsl displacement 1is nearly & mile, -

Many miner faults can ke shewn te be asseciated with this fault

and prebably the easterly trending faults west of the prospect

are related te it,

A miner deming is- superimpesed'en the majer basin. structure
seuth of the fault, and if repeated en the nerthern side weuld
eccur in the vicinity ef the prespect

GEOPHYSICAL INVESTIGATIONS

Fellewing the initisl. investigation of the prespect an ares
of 500 by LOO feet shewn in plate 3 was investigated by radiemetric
grid by R. de Greet, Geephysicist, The backgreund scintillemeter
coeunt fer the area, "obtained ever sands téne detritus, was 15 -
ceunts per secend. An anemaleus area with greater than LO ceunts
per secend extended 340 feet in a nerth-easterly directien and
had a width ef 200 feet, and shewed a genersl cerrespendence with
the area of eutcropping velcanics,. A smaller area extending 200 .
feet in 2 nerth-easterly directien and 70 feet wide had greater
than 75 ceunts per minute., An area 80 feet leng and 20 feet wide
had greater than 500 ceunts per secend.

Ne further geephysical werk was carried eut while the
mepping and cesteaning were in pregress but during Nevember and
December 1953 the radiemetric grid was extended te cever a large
area sdjeining the prespect,and magnetic and self-petential surveys
of the area mest likely te centain ore were cemmenced. The results
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of this later werk are net available for inclusien in this repert.

During the legging of the costeans, radiemetric prefiles
were ebtained by use ef an Austrenic Ratemeter, type PRM 200, The
background ceunt in the costeans was 80 ceunts per minute, but as
lew as 4O ceunts per minute was obtained en sandstene detritus,
These Erofiles are shewn with the sectiens eof the cesteans in
Plate 4,

SAMPLING AND ASSAYS

Fellewing the discevery ef the prespect two grab samples ef
the better grade of ere exposed were taken and values ef 0,59% and
0.457% eU308 were ebtained by radiemetric assay.

Further assay samples were taken frem channels cut aleng the
bottoms ef the cesteans (representing lengths ef 3 feet except in
cestean A where lengths were 2 feet and 2 feet 6 inches) The
values ebtained fer these samples by radiemetric assay are tabulated
below and shewn graphically in Plate 4,

Sample Cestean Length ef sectien Assay Value
No. . (Measured from SE % eU308
end ef cestean)

my

AB905 A 4L8'-50" ~ 0.066
A8906 " h6'-u8'§D°Pth 2 ft. 0.131 °
A8907 " Lt =L6* 0,192
A8908 " L2t -Ly* 0. 354
A8909 " 40! =y2? 0.218
A8910 " 37'6"-40! 0.663
A8911 " | 35'6"-3716" 0.183
A8912 " 33'6"-356" 0,06l
A8922 " - L6'-n8’ g 0,0L6
A8923 " 49'-50'6")3 ft. 6 ins. 0,023
A8913 B 8r41" © 0.072
AB91L . " 11"=-14' - 0,072
A8915 " La'-us5* 0.08
A8916 " 50'=53" 0. 066
A8917 C - 56'=59"' 0,022
A8918 " 59'-62" < 0.049
A8919 " 62°=65" 0,072
A8920 " 65'-68"' 0,178
A892Y " 68'-71" | 0,431
A8925 " 710 =74 0,921
A8926 . " 74'=-77" 0.990
A8927 oo 77'-80" 1.523
A8928 "o 80'-83' 0.759
A8929 " 83'-86" 0,768
A8930 " 86'-89' 0.247n
AB8931 " 89'-92" 0.290
A8932 " 92'-95" 0.4l49
A8933 " 95'-98"* 0,800
A893L " 98'-101"' 0.739
A8917 " 100'-102"* 0,560
A8952 F : 15'=18" 0.027
A8953 " 18'=21" 0.1L4
A895L " 21'-2y' 0.800
A8955 " 24 '-27" 0.747
A8956 " - 27'=-30° 0.559
A8957 " 30'=33" 0. 306
A8958 " 33'-36" 0.083
A8959 " | 36'-39" 0.058

Of a tetal of 38 assay samples, representing a length aleng
cesteans of 104 feet, 24 gave values greater than 0.1% €U308, the
highest value ebtained being 1.523% eU308. Sectiens with higher
values are summarised in the table belew:- ’
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Costean Section contalning eU30g Centent of Sectien
at least 0,19 oU308
(measured frem SE Minimum Maximum Average
ond of cestean). % 4
A Frem 35'6" teo 48' 0.131 0.663 0.305
(12'6")
c Frem 65' to 102" 0.178 1.523 0.75
(379
F Frem 18' te 33! O.144 0.800 0.511
(15') |

The nerthern end of the sectien noted in cestean C cerrespends
to the edge of alluvium in the costean and deepening of the costesn
might considerably extend the length of this sectien,

Ne chemical assays have been made ef ere frem the A,B.C.
Prespect but frem the mineralegical determinatiens made it mey be
assumed that the radiesctivity at the prespect is deminantly due
te uranium,

All pertions ef cesteans with greater than 2,000 counts per
minute (Austrenic Ratemeter) were sampled and alse some pertiens
with 1,000-~2,000 counts per minute, Geed cerrespendence was feund
batween geiger count and radiemetric assay value, It is
considered that all pertions ¢f cesteans containing greater than
0.1% eU308 have been sampled,

In considering the significance e¢f the assay results
censideratien must be given te the previously discussed possibility
of near-surface enrichment and the likeliheed that in this enriched
zene censiderable lateral spread of ore has eccurred., The assay
values beth in value and extent, are probably greater than these
likely te be ebtained in the lewer part ef the exidised zene.

Because ef these pessibilities, and the absence ef infermatien

aboeut the primary ere, ne estimate of reserves can be made at

present beyond the small gquantity of approeximately 200 tens disclesed
by the cesteans,

DEVELOPMENT

The prespect, as eutlined by the radiemetric grid, was
mapped at a scale of LO feet to 4 inch, and a larger area at a scale
of 100 feet to 1 inch (see Plates 1 and 2). :

Develepment of the prespect, to date, consists ‘of eleven
shallew cesteans, Sectiens aleng the cesteans are shewn in Plate 4,
Six narrew cesteans (A-F) were dug by hand labour acress the
prespect, in & directien appreximately perpendicular te the axis
of the radiomatric anemaly, These cestieans are parallel,
approximately 4O feet apart, and have a tstal length ef 550 feet.
Outside the area giving high geiger ceunts, the cesteans are
generally 12 te 18 inches deep and because of seil cover and highly
weathered reck little infermatien can be gained, Where the ceunts
are higher, depths range frem 2 feet te nearly 4 feet and it is
from these pertiens that mest informatien abeut the prospect has
been obtained.,

The five bulldezed costeans, (H—L), have a tetal 1ength of
1400 feet, but are in areas cevered by alluvium &nd deepsr seil.
Nene have been carried to an adsquate depth and very little
infermatien has been gained frem them,

CONCLUSIONS AND RECOMMENDATIONS

The A.B.C. Prespect cannet be properly evaluated at this
early stage of develepment. The association of rich secendary
uranifereus ere and "veins" of preobably hydrethermally altered reck



is premising but no evidence has yet been observed of majer
primary mineralizatien, '

The hand-dug cestesns B, C, D 8nd F require deepening ss
belew: - ' :

Cestean ’ Léngth ‘ Reasen fer further werk
B 4 Te determine seurce fer high
ceunts as ne uranium minerals
visible, :
C Te determine centinuatien in

depth of rich ere, and expese
pessible vein intersectien,

D Te test fer richer ere beneath
: present ebserved radisactivity,

Te test fer pessible ore ard
ebtain infermatien en nature
eof veins,

F 18«33 f¢, Te ebtain infermatien en
nature of veins,

All the bulldezed cesteans need seme extensien and
coensiderable deepening in erder te expese pessible cencealed
uranifereus material and te determine the pesitien ef the sandstene-
velcsnic keundsary which appears te previde the best "marker' fer
structure, and may also have been a lecus fer mineralizatien.

Mapping eof a larger area is required te ebtain informatien en
- structure and te eutline further areas in the vicinity which appear
suitsble fer mineralizatien, It is intended te carry eut further
geephysical werk a8 seen as pessible in 1954, Further petrelegical
werk will ebvieusly ke needed when mere suitable material becemes
available,

A pregramme ef drilling has bkeen laid dewn subject te the
further testing ef the prespect being carried eut by the Bureau ef
Mineral Reseurces, Shallew vertical drilling sheuld help to
indicate the extent ef the "veins'", the nature ef the primary zene
and the pesitien ef the underlying sandstene, Drilling fer a
deepor intersectien is net advisable because of the irregular nature-
of the veins and the pessibility that the underlying sandstene may
be feund at a fairly shallew depth,
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