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At the ABC Proepect, secondary uranium m;lnerals conaiating

“mainly of phosphuranylite with subsidlary autunite and traces

of torbernite have. beep deposited in ashstone forming an ore body
that pitches at a small angle 6b11quely down the dip of the ashstone.
The gitoh length is 57 feet, the width horizontally, at right angles
to the pitch axis, is 32 feet end the thickness is 10 feet. Ore
*'reserves amount to 1050 tons averaging Ouly percent eU303. '

. The ashstone occurs within a sequence. of basic and probably
1ntermediate lava flows. They form the B member of the Mt.
Callanan Group, & conformeble sequencey chiefly of sandstone, of

.’ Upper Proterozoic age, which is. folded into a shallow basin.

Tension fractures formed during repeated movements along &

strong east-trending fault about 200 feet north of the prospect
have been fille@ successively with quartz and with hematite. A
major regional fault which trends generally to the north-east is

‘flexed or curved in the vicinity of the Prospécts Later movement

along it resulted in the development of @& north-north-east trending

. fault, or ssries of faults arranged en echelon. - They fractured

the ashstone and provided the openmgs in which the uranium minemls

‘ have been deposttea. ‘

Recurrent movementg’ along tha faults have resulted in

_ aifferential yertical displacéments of several =mpall fauwlt blocks.
The Prospect is situsted in & relatively down-faulted block. The

- extension of it down the pitch into two uplified dlocks to the north'
has been largely or enmrely removed by eroslon, _

The uranimn mimrals at the Prospeet are entirely

- aecdndary. It haa been suggested that they have been derived by

weathering and oxidation of primary minerals virtually in situ,

. but this has not been proved, and the deposit may be wholly supergerie.

NTRODUCTION

The ABC Uranium Prospeet was discovered 1n September, ,
1953, by A.B. Clark, geologist of the Bureau of Mineral Resources,
while doing regionsl mapping in the Katherine aress - The following

- month shallow.costeans were dug and sampled. The prospect wag mapped
- 1n a rapid Elauo tadle swrvey and a preliminary reoport was written

aonea 1954)s Tracks were bulldozed to the Prospect from Nixons
Croasing. opposite the Katherine Hospital, and from a point on the
Stuart Highway 5 miles on the Darwin side of Katherme. Work waa
then suspended until after t.he wet geasohe .. . REE

: In May, 1951;, aiamond drilling was et.arted at the Prospect,
and in July, 1954, a detailed structural investigation comme ed.
'I'he work was vu'tually completed dy the end of September, 1954,

‘This report describes the work that was done on the Prospect.z
Additional geological investigations in the ABC Regervation are -
described by Gardner et al (1954) and geophysical inyestigations
by Misz (1954), Anomalies discovered during a car-borne radio-

" metric survey have been 1nvestigatea geologically and described

by Gerdner (1954). -
‘The. Prospect ie situated in a wide,‘ ﬂat«-f‘loox-ed, north-a

westerly trending valley which is bordered on either side by stesp

or precipitous sandstone walls. Regional faults cross the valley
at localities a mile to the south-east and 4% miles to the northe

' west. of the Prospects D.tsplacement of the sandstone walls has
‘ practically closed the valley at these localities, and the portion.
enclosed between the two faults is known as McAddens Peocket.

Entrance to it is obtained through a gorge ereﬂed along ‘hhe southern.

~ fault line by McAddens creek. o

An adequate supply of good water 1is avanabla h mnes up

" the valley in permanent pools fed by springs. Otber permanent -
pools occur across the yalley in a gorge in the sandstone half &

mile north of the prospect, but access to these is dtfﬂcult
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" elongated in a northe-wes
poseibly with slight unconformity, by Edith Volcanics, and the

Wou.

because of deep loose sand in the gorge. ' Durihg the‘wBt'aeason
and for some months after it, from about December to the end of

. Angust, good water is available near the Prospect, 1n pooll in

McAddens Creek.

. QEG;ONAL.GEgggggﬁ'.*

Gens 1. | R R o

The reglonalvgeology was map@ed by Rattigan.and Clark

~duﬁ1ng 1953 and is shown on Sheet D53-9-97 of the Bureau of
‘Mineral Resources 1 mile Geological Series:. A regional map of the

aree adjacent to the prospect, based .on their work and supplemented
with additional structural data, is shown in Plate 1. Sediments,
predominantly arenaceous, and volcanics, of the Ht. Callanan Group,
Upper Proterozoic in age, are folded into a basin which is .-
%erly direction: They are underlain,

latter with strong unconformity by sediments of the Lower Proterozoic

- Brocks Creek Group. . Approximately 2 miles north-west .of the

Prospect the regional dip, seen in the underlying basgsl member of
the Group - the A sandstone member - is 10 to 12 degrees to the
north-east:; Between this locality and the Prospect, several faults
run eastwards from areas underlain by Edith Volcanics and by the

. Brocks Creek Group and cut the western part of the Upper Proterozoio
basin, They are step faults resulting in progressive downward dis=

lacement, north-westwards from the Prospect. HNear the boundary
etween tﬁe A sandstone and the B voleanic formations, they turn
sharply to the south-east and continue as strike faults in the
sandstone, - They cause steep dragging of the adjacent deds
resulting in dips up to 80 degrees.in extrame cases. The regional

- .@1p in the vicinity of the Prospect is approximately 20 degrees

to the north-east, but sharp local changea of dip havo been brought
about by several nearby faults. '

. The Mt. Gallanan.eroup consists of the following five
formations in deecenﬂing orderz '

Sandatone : ' ‘ R _

Volcanic; thin.basic flow _ )

Sandstone, with subordinate ailtstone R o
Voicanic; principally basic flows: containing avbed of .'”
acidic ashstone near the base; intruded by small. acidic’

- dykes. (The ABC Prospect occurs within this member,). .
A - Sandstone, with subordinate fine sandatone and siltstono,

and thin banﬂs of conglomerate. -

“g A_Sandstone Fogggtion. The eatimated approximate thicknoss o
' ~ - at the eastern edge.of the basin, 3 miles.

east of the prospect is 2500 feet. This is based on a recorded
dip of 50 degrees and needs to be checked by obtaining additional
dip readings across the strike. On the western side of the basin
step faults with an east-north-east trend have resulted in -

- progressive relative uplift south of a point about 2 miles north of

the prospects North of this, as already noted, the sandstone is.
well developed; southwards 1& has largely been removed by erosion,
and by down-faulting of its upper beds. Its lower 1500 feet is
massive and eross~bedded, and. from.the bame to possibly 1000 feet
above it, contains numerous scatteéred quartz pebbles commonly about
2 inches in diameter. The remainder of the masslive cross-bedded

sandstons has few if any-pebbles in it.

At about 1500 feet above the baae the A sandstone formation

| looes its massive appearasnce and becomes well-stratified, although

it remains thinly cross-bedded. Inter-bedded with it are thin bands
of laminated fine sandstone. They are relatively eagily eroded and

' tend to form flat-floored, narrow valleys at'a slight depth below

the general level. The stratigraphic thickness of this section is
gbout 300 feet. It is succeeded by a thickness of approximately 300 .

feet of relatively coarse-grained beds whioh contain at least two
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‘7. Pebble conglomerats, thin’ band

—a

'thin units of fine-grained sandstone or. ailtstone. The seqnence

starts with pebbly and coarse granular sandstone which outcrops
in well-marked bare dip slopes. Thig is succeééded by fine grained
leminated sandstone, flaggy eandstons, and a resistant band of
well-stratified cross-bedded sandstone, that forms strong, bare

- _outerops and well-marked dip slopes on the sides of gullies.
'Following it is a sequence in which two beds of pebble conglomerate,

the lower 3 feet thick and the upper 1 foot thick are separated by

about 3 feet of thinly.cross-bedded sandstone. This is overlain

by thinly crose-~bedded eanﬂstone that contains pebbly bands along
the main.bedding planes.

The upper part of the sanﬁstone formation compriees thinly
cross-bedded sandstone, flaggy sandstone, and several bands of
finer sediment ranging in grain size from fine sandstone to
siltstone. The top beds are. typically we11~beaded or flaggy
sandstone, somewhat. rerruginoua.

o At sbout 25 miles north-weat of the Prospect the conglau»
erate band is distant approximately 3000 feet from the boundary .
between the A sandstone and the B volcanic. At about 1 mile
north-west the conglomerate band is between 400 and 500 feet from
the boundary. It is exposed in the etrong creek gully at that

"lecality and has a dip of 80 degrees. North-castwards across the
" strike: towards the volcanic boundary the dip is about 30 degrees.

It ig clear that much of the flaggy and thinly cross-bedded sand-

stone that forms the upper part of the A sandstone: further to the
- north-west is missing from here. South-eastwards along the strike

towards the Prospect the conglomerate bed thins out. However, it
can be clearly followed for about half a mile, and forms the
gsecond oldest unit in the following eequence Zthe dimensiona given

are approximata outcroP width)
. le Sillceous sanastone, cross~bedded, well—stratified (10 feet)

2. Coarse siltstone and thin beds of sandstone g 5 Pfeet)
3s Siliceous sendstone, cross-bedded, well-stratified (15 feet)
L. Siltstone (10 feet)

' 5. Thinly cross-bedded éandstone and 1n¢er~bedaed siltstona (20 ft)

6. Hassive cross-bedded sandstone 215 feet)
few 1nohes)

8 Siltstons (? 10 feet)

: ‘ Nearer to ‘the ProsPect, the conglomarate bed " 13 repreaented
by ocecasional rounded pebbles associated with fragments of :
siltstone and apparently océurring between the siltstone and

' overlying messive, cross-bedded sandstons. The upper. four beds of

the sequence are easily traced to within less than a ‘quarter of &
mile from the Prospect. The two sandstone beds are silicified and
this is to be assoclated with the strike faulting that has caused .
their stesp dips. They stand up as silicified walls 4 or 5 feet in
width, and the outer one forms the edge of the gecarp overlooking the
volcanic yalley. The upper beds of sandstone and coarse siltstone:

are absent about 2 milegs west-north-west of the Prospect, apparently -

because of faulting. At this localiity the silistone of bed L forms

the northern bank of the creek, and the sandstone of bed 3 forms
a silicified wall near the edge of the valley. Beds 1 to 4

. peappear about 500 feet west of the Progpect in & =emall downe-
faulted block (Plate 2). " The sandstone in the "headlands® 100
. feet east and 300 feet south of the Prospect consists of the
massive cross-bedded conglomeratic type characteristic of the

lower part of the A sandstone msmber. In the embayment. south»weat
of the Prospect, about 300 feet from it, the sandstone appears to

" be better stratified and less massive, and sunll fragments of

siltstone occur within the scree leading down to the costean below.
This appears to be a small down-faulted block contalning possibly -

’,'unita 5 and 6 of the sequence given ebove, Down~-fauliing of this
. sandstone may be correlated with down-faulting at the Prospect,
: discovered during the etructural 1nvast1gation of 1t. ‘ -

T
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The B Yo ;_,cén;c F 'og'mé_t';bg-.. This formation has a thickness of 600 to |

800 feet. Its constituent rocks are
readily weathered and hence they form the bedrock in an alluviated

‘valley between walls of resistant sandstone. The bedrock ies exposed

near the sandstone walls on either side, but is covered by alluvium
An the middle part of the valley. The bedrock consists mainly of
basic volcanic rock which appears in hand specimen to be in part
amygdaloidal and aphanitic, and in part non-amygdaloidal and ephani- -
tic or finely crystallins. Its contact with the A sandstone is not
exposed at the surface. In the cores from two drill holes at the
ABC Progpect a thin tuffaceous bed. overlies the sandstone. At
200 to 300 feet across the valley from the edge of the sandstone,
from about a quarter of a mile to at least 1) miles north~west

~ from the ABC Prospéct, outcrops are found of a marrow, finely-

laminated tend which appears to be aphanitic acldic volcanic rock.
Its strike and dip aprear to be concordant with the srike and dip
of the sediments and volcanics, Similar rock has been found by

- drilling to be 170 feet vertically above ths sandstone at the

Prospect and 150 feet stratigraphically above 1t at a site Q.4 ,
miles west of the Prospect. ' The origin of the laminated rock has
been in dovbt. The fine banding suggests that it is an acidic tuff,
but because of the block faulting drill holes have falled to £ind
any continuation of it at an appreciable depth down the dip. Thin
sections of laminated acidic rock from the Prospect havé been
described as gquartzose ashstones (Appendix 1). The ashstons 1s

. overlain by basic volcanic rock, both amygdaloidal and non-

amygdaloidal. This is covered by alluvium in the valley. At a

- point 1} nmiles north~-wesst of theABC Prospect a laminated band is

‘exposed about 500 feet across the valley from the A sandstone, 1.0,
apparently about 150 feet stratigraphically above it. Films of

" malachite occur between the laminae and as coatings on joint .

surfaces. The laminated band is underlain by a dense, hard, .

aphanitic, dark-green rock which may be an actdic flow, and 1s
‘overlain dy a finely crystallins, greyish-black andesitic (?) rock.
‘The latter passes beneath alluvium about 15 feet stratigraphically

- above the laminated rocks

The upper part of tl‘ié B."'v"olcénic formation congists -of

- three or more flows of fire-grained or micro-crystalline b.asaltl,i o
e

 each of which is amygdaloidal near its top.  The contact with t
- C pandgtone is covered by scree, A flow a short distance below the

sandstone is covered by detritus containing vuggy, encrusting
q.gart,z and chalcedony or silica, which is banded and red-brown
when weathered. This may represent the £1lling of a flow-breccia
formed &t the advancing front of a flow. Similar flow breccia is
exposed about 4t miles north-west of the ABC Prospect. There,

- amygdalolidal basalt is broken into sub-rounded masses, several feet

in dismeter, by an irregular or reticulate velning of vuggy,
encrusting quartz and cherty silica. This was probably deposited
from pground-water percolating through the brecciated band, One
or more of the uppermost basalt flows, end at least one flow near
the base of the B member contains gréenish-stained amygdales which
suggest an appreciable copper content. Howevyer, chemical tegts
show that copper.ls absent: Detritel fragmenis of quartz found
neay the top of the B vdlcanic member and also near the bottom of
it, a little above the ashstone are stained green, presumably dy
copper (?) silicate. They possibly represent epithermal
silicification and slight mineralization, but on the other hand,
mag‘ be siliceous £illings of flow breccia, introduced by ground- ‘
water. - ' C

o . The rerlnaim‘ng members of the Mt, Callanan Group are some
diatance from the Prospect. They will not .be -described here.

Intrugive Rocks, Rattipan and Clark mapped & swarm 6f easgi-north-
T ~ . easterly trending dolerite dykes west of the
Upper Proterozoic basin, in Edith River volcanics and in Brocks
Greek sediments. A similarly-trending fracture in the A sandstone
south of the Prospect and another in the C sandstone east of it
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are f£1lled with basic rock which, though poorly exposed, appears
to be fine-grained dolerites - Other.ecast-north-eusterly trending -
gullies in the sandstone, filled with sandstone seree, may =
represent weathered-out dolerite dykes. A magnetic anomaly within
- the B volcanics about 2000 feet north of the Prospect was shown -

by diamond drilling to be due {o & dolerite dyke.

THE _FROSPECT -

Qeneral. The deposit outerops in a low rounded ¥noll of basie

' volcanic rocks, bordered -on the north dy a creek bed
running from the A sandstone and surrounded elsgewhere by sandy
alluvium. ‘At the break of the slope on the north-west, towards

the creek, altered and weathered ashstone over a small area gave.
counts ranging up to 5000 per minute on an Austronic P.R.M.200

- geiger counter. A few inches below #£s surface this rock contained.
abundant powdery, yellow uranium mineral, and gave g count in e
excess of 10,000 per minute. . A radio-metric survey at the surface
illustrated by the iso-rods on Plate 24, suggested that the ore-
body was elliptical in plan and elongated o the norih-east.
Sampling of shallow costeans scemed to bear this out. - Later work
has provided a somewhat different picture. The elongation of the
-ore body, both along its pitch and in plaen, is towards the north
(Plate 11). 'The apparent north-easterly elongation is due to two
amall near-swrface concentrations of waniivm minerals a short.
distapce north-sast of the ore body. - An account of the preliminary
. mapping and sampling of the Prospect is given by Jones (1954).
Regional geophysical investigations comprising self potential and
magnetometer surveys were made in the surrounding area. Some of . |
the traverses crosgsed the ABC Prospect but no anomalies were =
,{gg%ded there. . The work is deseribed in o separate report (liisz,

Method of Wegting. The Prospect was investigated by diamond -

' o drilling and sampling, and by detailed
structural mapping. A small mmber of rock specimens were thine
.gectioned and examined petrographically. Drill holes were probed

radiomefrically to cpntm)} sampling and 'aepth.,;of drilling.

Drilling. Diamond drilling was done with Bdeco portable drills,
~ using hydraulic heads. They are sultable for both -

vertical and angle drilling. "B" rodss which have a capacity of
Loo Peet, were used throughout. Bits used were types I, BY and -
- BX+ The begt core recovery, about 90 percent, was obtainsd with -
- N equipment., Further detalils are given in Appendix 2. Sludge.

- was run into a container cut from a Llj-gellon drum. . Bach 5 food -
.gection was dried and made up into & sample which was kept for .
~apsay in case the coré recovery happened to be low. Drill cores .
were stored 4n disused corrugated iron sheetss - - -

 Drilling of vertical lioles was started at close interwals . -
on & rectanguler grid to sample and delineate the upper part of - - -
' the Prospects Since the surface iso-rods sugpgested that it was

. . elongated in @ north-east direction hole No.2 was an inclined one, . -

depressed 50 degrees towards the south-west, to intersect a possible
extension nt depth and also to intersect the sandstone basement, =
Hole 36 was drilled vertically to the sandstone to enable -correlatidn
of data obtained in hole 2. Another deep vertical hole, Ro.54; was.
. put down at a site approximately L4OO feet north-north-west of the
Prospect to gain information on the depth to the sandstone basement.
The positions of the drill holes &t the Prospect are shown on Plate
11, and of hole 54 on Plate 2A. . . NPT
' g _and Sampling. When a hole was '
R - S ~ considered to be deep
' enough it was logged radiometricallys The count precorded was used
. to indicate very roughly eU308 and this served as a gulde to erth.,, :
‘of a@rilling and to sampling of core. The core was eplit to form .
" samples, gensrally in 1 foot lengths, and sent to Darwin for assays
1t was found convénlent while the work was in progress to congtruct

i “
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sections on which the outiiaé of the ore;body was shown by msans oOf
iso~-rads derived from probing of drill boles. Sections,constructed
in this way are included in Plates 9 anﬁ 10. . .

The basic volcanic rocks surrounding ‘the
R - Prospect provide little svidence of structure

at the gurface., The adjacent sandstones which are resistant to

weathering, provide & detailed record of faulting and fracturing.

~ Aghstone at the Prospect is of special interest in that it is the
host rock to the greater part of the deposit. These rocks are

. partly exposed in shallow trenches and mapped. 'Sub-gsurface

structural data were obtained from drill holes.

GEOLOGY.

Stroetural Ma

o The Prospect is sltuated 1n tha B
: ' ‘ voleanic formation of the Mt.
callanan group nsar 1ts contaet with the A sandstons and four or
- five hundred feet north-west of the north-cast trending regional
faults  Drill holes 2 and 36 (Plate 9) show that it is approximately
170 feet stratigraphically above the sandstone. The uranium-hearing
rock at the outcrop ia laminated acidic volcanic rock, altered and
weathered. szecimens B7865 and B7866 obtained at depths of 5 feet
6 inches and 6 feet in drill hole 20 were thin-gectioned and deter-
mined to be quartzose ashstone. Petrographic descriptions are
given in Appendix 1. The ashstone is underlain and overlain by
basic flows,. 1n-part smygdaloidal, which appear to have a dip
of approximately 20 degrses to the north-east. The ‘ashstone ﬂips
12 degrees in a direction 10 degrees west of north and thia
‘puggests that 1t is conformable with the flows. - .

- Sections through the Prospeet are given in Plates 7 '8 and

9. Plate 8 illustrates the succession and the rock types, based on
examination of hand specimens, At the contact, the A sandstons g
is s8ilifified and is more appropriately called quartzite. It is
overlain by at least four flows of fine-grained and aphanitic,
basic volecanic rock, in part amygdaloidal. The basalt in contact
with the quartzite is in part fragmental and it appearg to. contain
some quartz %rains derived no doubt from the underlying sandstone,
which mey not have been consolidated when the lava was £1owing..
The fragmentation of the basal part of the flow gives it a somewhat
- tuffaceous appearance and is due probably'both to fragmentation at
- the front of the advancing flow, and to lgter fracturing and
‘breccimtion. Specimen ALOO described in Appendix 1 was taken from
the basal part of the flow. The originel”compositions and textures
of the flows are masked in placea by abundant chlorittc alteration,

Several bands above the s&nﬂetone distinguishsd by .colour
and by variations in pumbers and typés of amygdales are shown in
section DD1, Plate 9, where they are numbered 1 to 6, Bands 1
to 5 may represent a single flow, its upper partJEeing'dietlnguishsd
by en sbundance of amygdales. All are aphanitic or very fine~ .
grained in hand specimen. Their distinguishing charaeters are
tabulated below:A ‘ '

Bamd . colour L Amygdalea

5 Ghocolate brown 'Abundant; bright green; chlorltic
L4 . @areenish-black; Meaium.to emall} chloritic :
‘ richly chloritic
3 Deep brown to - - Medium to very emall;-ehloritiq
- dark grey , ,
2 .  Light gray-green; Very small; mainly chloritic A
1l , .  Tight brown Abundents medium size; bright green

- {chloritic) and reddishpbrown, R
t hﬂmatite-rich. S e
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- The colour ban&ing probably represents bands~of alteration
and weathering parallel to the upper and lower surfaces of the flow.
Band Roe.l is further distinguished by dark-brown streaks along the
flow-banding and reddish stains in numerous irregular fractures
crogsing the flow-banding., This points to the presence of iron-'
rich solutions, probably in ground-water percolating through the .
. rocks near the contact with. the sandstone. - Some of it may be dus
‘ to introduction of hematite into fractures by hydrothermel :
“solutions. Band 6, 1ike band 5, 1is distinguished by an abundance
of amygdales. It differs from 5 in that it has £illings of silica
and zeolites in addition to the usual chloritic ores. A specimen .
(A8379) from band 6 was sectioned and is described in Appendix 1.
-The basalt below band 6 in 4rill hole No.36 has been altered,
, gossibly'by siliceous solutions flowing along the adjacent faults.
.It is pinkish in colour, and flecked by small dark altered amygdales.
‘In the hand specimen it has the appearance of & trachyte. . similar
specimen (A8395) from drill hole No.l is described in Appenﬂix 1.
geveral different £illings are present in the amygdales, vize
elliocn, ehlorite, zeolites and hematite, which may occur singly or
‘admixeds The siliceous fillings are notably abundant near ashatono,;
‘near fine qpartz strlngers anﬂ near brecciated bands. o

S * The contact between basic VOlcanics anﬁ ashstons is sharp.
In thin section the ashstone appears to consist of micro-crystalline
quartz, secondary sericite amd irregular grains or dust of hematite,
“in.a eryptoerystalline, devitrified groundmsss. The quartz grains
occur-in bands which commonly. alternate with bands noticesble richer
in hematite. Specimens of ashstone 32 and A4S, taken from costeans
.C and: A at points 32 feet and 49 feet respectively from their south~
eastern ends, are described in Appenﬂix o - _ _

: The 1am1natea ashstone in\outcrop, ranges frqm creamyhgrey
- anﬂ fawn to red and green. In places it is comparatively soft and
earthy, although some of it is hard and sllicsous. Much of the
leminated rock 1s finely veined with quarta, and some specimens
‘contain a considerable proportion of hematite, both disseminated -
- and in irregular earthy masses. Two specimens of the laminated. rock
- (B7865 ana B7866) from drill hole No;20, depths 5 feet 6 incles e
and 6 feet were thin-sectioned and detenminsd as ashstons. . .
Descriptions are giyen in Appendix 1. A specimen from {he outcr0p
Nos A.B.C. 1 and one from a shallow depth in costean F (No«F38/2)
' are also described in Appendix 1. -Altered aehaﬁone contains naarly
all the uranium at the Prospect. ' . - .

" 'The bastic lava extrusions were of tha fisaure type. - An
explosive phase is indicated by the ashstone that occurs on the
- western side of the Prospect, along the. extensions of tha 11na L
Joining 4rill holes ua and 12 (Plate 11). R Lo

Structure. The Praspect is slﬁuatsd between (-1 majar‘northpeasterly~‘
 trending regional faull, and s strong easterly-trending
fault, near theixr. 1n$ersectionp Its structure is governsd by these -
and by several lor faults and associated fractures, shown in
Plate 2B, Horizontl movements along the regional fault have
resulted 1n‘block-fau1t1ng and tension-fracturing at the Prospeot
and in the sendstone to the south.of it. The tension fractures. e
trend N.70°%., Late fracturing at the Prospect indicates that. the ~«'“
.horizonmél movements were recurrent. Vertical movements on the
regional fault have resulted in slickensiding on the aandstons ‘ﬁ
blonk south of the Prospeot. ’ S o

' Tha eaat~trenﬂ1ng fault nsar the northern’ edge of the S
Proapect 18 the eastérn continuation of the step faults that: borderv'
- the yolecanic valley further to the west. The movements along 1t .

‘were both vertical and horizontals The horizontal displacement 18

about 60 feet,; the northern block ha zing moved to the west. . Tho

vertical moyement is indicated by slickensides, obsérved in the
sandstones to the west, as well as on the Prospect. .Tension N
fractures associated with the fault have a trend about K60CE, and

are well-aeveIOped 1n the sandstone, wherobematle has been deposited
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. in them. A third fault, trending east-north-east, is the .
-displaced continuation of & fault that intersects the sandstones
west of the Prospscts A fourth important fault trends north-north~ -

- east and can be traced in the sandstone block south of the Prospect.

"It resulted probably from stresses developed across the flexure :
in the regional fault during movement which bhad a horizontal as’

- well as a vertical camponent. - Displacemsnis along it are very
small, It is not continuous but consists of seversl short faults |
that are disposed roughly en echelon. On the Prosgpect ihese en
echelon faults are.intersected by fractures trending N.70°, which
represen!, the latest horizontal movements alorg the regional fault,
The faults and fault fractires are shown on the sub=-surface maps
in Plates 4 to 6, They are steeply dipping and for convenience -
have been mapped as vertical. The prospect is separated by faults

from the adjacent sandstone to the south~weste -~ ... -~

' The displacements on the faults have marked vertical compon~
ents and strong eyidence has besn obtained that the triangular block
+ containing the Prospect is relatively down-faultede In:drill hole
- Noe54y L4OO feet north-northwest of the Prospect, viz. in a .
dire’cﬁi’on obliquely down the dip, the sandstone basement i{s 4O B
feet higher than in drill hole 36 at the Prospect. - Down-faulting
is indicated by slickensides on the south side of the eagpte :
trending fault, It 1s evident in some of the fault fractures in .
.the drill holes on the Prospect., For example, in séction B-Bl
(Plate 7) downward movement along.the faul wﬁich borders the
 Prosgpect on the south-west is Indicated by the acute angle at which
. the fractures meet the fault. However, the dowvnward displacement -
of the triasngke containing the Prospect is not great. Furthermore
1t was expresed not as bodily downward movement of the whole block;
- but as differential vertical movements and tilting of small blocks, -
These are bordered by faults and tension fractures that developed
during recurreént movements along the two principal faults, viz, the
engt-trending fault and the north-cast regional fauwlt. The latest
movements were along the regional fault, : They résulted in movement
- along the faults at the south~western border of the. volcanic triangle,
displacing 1t towards the north-west. At the same time some of - '
the small blocks were rotated slightly. . . .. .-~ . . . '

-
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. T. . bt di ‘ The uranium mineralization is practically

confined -to an ore body which has the
. ahape of a flattenéd ellipsoid with major axis 57 feet long

.- pitching at an angle of 12 degrees in a direction N.10°W. The

+ intermedlate axis, 32 feet long, i1s horizontal and the minor axis,

corresponding to the thickness of the ore body, is 10 feet, The

- sub-surface map at R.L. 90 feet (Plate 4), and sections CCl and DDl

. (Plates 8 and 9) show that it consists mainly of eltered ashstone,
.and its- boundaries approximately coincide with thoae of the ashstone.

- It occurs within a small triangular block in which it
outcrops towards the south of south-west 'afnd 1s. limited down-dip
in 'a northward direction, by two faults that converge towards the
north-east, Two.very small ore bodies occur at localities centred
- 60 feet and 110 feet: north-east of the main outerop. .
7 that. P :
»nmgn;gm_u;ngzg;izggign The uranium minerals/have been found

at the prospect are all secondary. The

~..principa1 ones are bright yollow phosphuranylite, a hydrous.

.. phosphate or uranium (U.Oz); P208.6H20, and paler yellow autunite,
a hydrous phosphate of uranium and calcium Ca(U02) Po0g.8H50.
Tracea are found of torhernite a_hydrous phosphage of uranium and
copper Cu(U02)2 P20§ 1252 é probably some yellow uraniferous
minersls occurring in smal amounts have not yet been identified,
_-Dggigiptions of. the minerals are given in Appendix I, specimen
A . ) S

The highest grade ore consists of ‘ashstone 4n which .
earthy yellow minerals, principally phosphuranylite appear to
be disseminated through the rock and to form films between laminas.
‘Few small cavities are found partly or almost entirely filled with
secondary uranium minerals, ‘A specimen.of this type of ore
. (No. 9815) is described in Appendix I.,\~

‘ & minor proportion of the ore ccnsists of amygdaloidal :

- basalt containing secondary uranium minerals, which occurs immediatel
~ beneath the ashstone, It contalins a higher proportion of autunite

. and a small amount of green uraniferous mineral, probably torbernite,
which has not been recognised in the. ashstone.uA ‘These minerals foru
- coatings on fracture surfaces ané around . the amygdaloidal fillings,

. but do not appear to.be disseminated. through any of the basalt.,

' "The small deposit 110 feet in a direction N.60°E from the main’

" outcrop is contdned mainly within a remnant: of. ashstone ‘and partly
‘within underlying anygdaloidal basalt, The deposit 60 feet away .

in the same direction (N.60°E) 1s entirely within amygdaloidal

basalt. Specimen A9814 taken from it 1s described in Appendix I, .

This was probably overlain by higher grade ore in ashstone, which

L has- been eroded away,

?" It 1s nct established whether the deposit represents

o primary minerals, weathered in stiu, or whether 1t 1s wholly or in

. part supergene. The occurrence of. uranium as disseminated pockets :
or irregular small masses through ashstone, and as £illings of
small cavities, suggests that it may represent earlier primary .
minerals, - However, no gossanous material. has been. found, nor -
boxwork representing earlier sulphides.- 4 '1little pyrite was
found in borehole 39 adjacent to-ashstone but no uranium 1s -
. associated with 1t. . Hence, if primary uranium minerals were
' 4nitially deposited in. the ashstone they must-have consisted of

S pitchblende or uranimite with littleor no.assoclated: sulphide -

minerals, Alternatively,’ ‘they could represent an epithermal ‘
- deposit in which the primary minerals were substantially the ones
.Awhich now -occur there. ~ o ) o

gt The igneous source of the uranium mineralization may be
. 'the same as that of the lava flows,  The ashstone has slightly.
higher inherent radioaétivity than the basalts which are them- -

. selves unusually active. The three radioactive anomalies in the

i B, volcanic valley are ‘assoclated with ashstone outcrop.
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fuauuannuuLJEuuamuLdenunszaliza.ian Faulting soverns closely

the occurrence of the
uranium minerals; 'As already noted the regional fgult is curved
in the vicinity of the Prospect. Displacements along it resulted
in the narth-north-easterly faulting, accompanied by intense -
fracturing. The ashstone is competent ‘homogeneous rock, and the -
. d have produced only tight
- widely-spaced shear fractures, Some of these are coated with

£1lms of uranium minerals but the quantities are very small and

only of academic. interest. ,

: The main orebody may at one time have followed the ashstone
. bed a considerasble distance downwards near the east-north-east
trending fault, If so its pitch length was much greater than that
of the present day deposit. Its dimension at right angles to the
strike of the fault. viz., to the west-north-west was the width of
~the deposit. This presumably extended unbroken for at least the -
west-north-westerly component of the limits between which mineral-
1zation 1s found at the outcrop. The latter distance is about

30 feet, and-1s equivalent to a width of 90 feet at right angles

~ to the fault. The thickness of the initial deposit was that of

the ashstone, viz. 10 feet, Post-ore block-faulting, 1llustrated
in Plate 3 has resulted iIn relative elevation of. some small blocks
and depression of others. The principal orebody and the two
subsidiary occurrences at the Prospect (Plates-8 to 10) occupy
relatively down-faulted blocks. In between them the uranium
bearing ashstone has been relatively uplifted and removed by .
erosion. In the small orebody 60 feet from the main outcrop the
uranium minerals occur soleley within amygdaloidal basalt, This
1= mentioned above in the section dealing with Uranium nineral-
ization. It is considered that these minerals were derived from
overlying ashstone which has since been eroded..

It 1s pointed out in the discnssion of the geology of the
Prospeot that the blocks fo the north are progressively uplifted.
The orebody terminates at a south-west trending fault, shown
~ in Plates 4 and 2B. The continuation of it in the uplifted bloek

~ (Plate 2B) has been partly or wholly removed by erosion. ' The
amoutnt of the uplift is not closely ‘¥nown, and. it is possible that
a remnant of the Prospect remains in the northern part of the
dlock, up to about 150 feet north of the known orebody. At this
locality the area 1s crossed by thé east trending fault, and
the block north of it, containing drill hole No. 54 is still
further uplifted, The east’ trending fault 1s an old -one. . Its
effect on the mineralization is not kmown. ~.In any case, the
host rock of the deposit, the- ashstone must have been removed
in part at léast, by erosion. Lo _ . e

C Some evidence for the former oocurrence of primary ninerala_

in the ore body 1s presented sbove under the heading "Uranium
Mineralization.” . The dissemination of the minerals and their ‘
~occurrence within cavities 1is regarded as favouring the earlier
. ocourrence of primary minerals, which became disseminated through’

' replacement, and gave rise to cavities during weathering and

. leaching.. *he intense fracturing of the ashstone would probably
result in a tendency to open readily between the laminations
during sub-surface weathering and may be regarded’ as equally
favourable for supergene as for hypogene mineralizetion., .

. RYES. -

S The outline dimensions and grade of the orehody are

- assumed to be° represented by the assay contours of Plate 10,

"' These are shown on horizontal planes that cut the deposit at
vertical intervals of 1 foot. To facilitate graphic répresentation
. of results, the assay value of each. sample, representing a 1 foot.

. length of drill core, was assumed to represent the ore-grade at
: the middle of the 1 f ot length. For each drill holee, grades so
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" determined were plotted graphically against depth and estimates
were made of assay values at the desired reduced. levels, On a

.. plan of .each 1eve1i the positions of the drill holes and their

- drawn. L

estimated assay values were plotted. .Assay contours were then

. The area between each ‘adjacent pair of assay contours was
estimated by the method of comnting squares. The average assay

. value within this area was assumed to be the average of the two

.contour values. The volume of ore of each average assay value
was computed, and from it an estimate of tonnage was made on the

: gaiis of 15 cubic feet to the ton. The figures are tabulated

- ‘belows ‘ . oL S

588 . 0475 .o
T "3’355 |
e ,_1178 |
Total 1056 f”al - '"0.45 eU308

T o The deposit contains an additional 900 tons ‘of average
. grade 0,075 per cent BU308. If this is included the total tonnage
. 4s 1950 and the average grade s 0.25 ‘per’ cent eU303.

[P ool S ! '. M
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APPERDIX b

'THIN SECTION.PETROGRAPHY
. A
" W, B..Dellwitz .-

Quartzose Rooka.
§ggclmen 03 - Coatnan Ce 32 Ft. from south-oastern onﬂ.

. The hend spenlman is red brown in celonr, ‘extremaly bard
end spharitic with an spparent lamination marked Ly alternations
- in shsdes of colour, Numerous circular pstches of concentric .
. baanded chalcedony are preecent. Tbe chalccdony eontatns an outer
red and an- inner pink band.‘, o . v ,

chroseopxcally, the m&norala proeont are fine gratnnd
dusty end granular hemstite, guertz (cryptocrystelline and grains
‘up to 0.01-0,02mm. ), minute sericite whreds and spherulitic, ‘
concentric banded chelcedony. Minute quariz veiuns transverse and
. .perallel the banding. ' Under extremesly high power a rare mineral
modoratc birefringence ard relzor (a rorromagnnezan?) is observod.

The altornatton of olllptleal ‘hemstite-rich and’ hematttc- -
poor arees result ia & crude discontinuous banding. The hemntite-
poor areas consist of green-tinged felsitic, cryptocrystalline to
isotropic querts. The cryptocrystalline guartz is alse present
in the hemstite~rich bands, but its presence is marked by hematlto
n”otatntng. Sericite snd hcmattto are sbundant in the hematite
“ploh eress and the shreds of hemattto and sertoite tond to parallnl
\-thn bamding of the spooumon.~ o , . _ .

A . Thc ohalocﬂony 13 apherultttc and oxhiblts conoantrlo ’

" celour bending with an intermediate large red-brown band end a -

small colourless inner and outer chalcedony banﬁ. ‘The.ghalcedony

~ is bounded dy concave surfacese and is cut by a later gcnnratlon
er quartz veiua, which also cut acvoas the bandlng. S

| ‘Where tho banaing is 1nterruptod by the: chaleodony aroas,'
ellipticel felsitic cryptocrystalline guartz rich apress are .

' . ebundant sround and parsllel the conchoidal cuter surfaces or thn

chalcedony. These felsitic quartz sreas. are. separated from the
chalcedony by a thim selvedge of hematite and sericite shreds,.
which elso conform to the curved edges of the felsitic quartz sund -
chalcedony., Some of the chalesdony ies elongated parallel to the .
‘banding, but the chslceedony was apparently deposited after the
elongation of tuo voids it now occuples, as the chalcedony ta q_=
unstraasod, ' : T R

The above evtdnnce suggeats the rollowtng 1uterprotat&on~'

S PR zhg Chalcedogx are rtlltags of ortglnal amygaalee 1n a ff -
voloanto rock. . ‘ B . RIS B

r%n aroﬁs Fepresent ortgtna‘;;“éaay'ércas whioh have

vl rifie and recrystalltscd, perhaps assisted by beat.
Se The band;gg 13 a primaay'tlow etructuro or & ftnn—gralnnd

volcanxc rock, , cL o g R

4. . The origtn of the hematite snd sericite, ie aabatable._. |

. Weathering of pre-existing minersls could produce both, If.it 18"

accepted that heat assisted the recrystsllisetion.of the felsitic'
: qnartz areaa, a hydvothormal origlu for the seriexto is tavourca,;‘“

The rollawtug aoqnenoe or cvonta 13 invtsaged'-‘;if-"

1.. . Outpourtng, tormation of amygdales, ana qulck coolzng or
en scid volcenic rocke.’ . _ : _
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8, . Recmtalnsation aml d@ﬂtﬂﬁcat!.ou, pcrhapa asaiato&
by heat tith fomation of sorictto.

T3, Introduetxon of chaloodony tnto the amygdeles.
4 L Quartz xn;)eetion to form veins.

C.32 i most likely to bs a dovttriﬂed, recrystallised
and hydrothermally (?) sltered glassy to cryptocryetalnm acid
volcanic rock. |

. § m;g Ro, A49 - Gostean A, 49 Ft. frum south-eaetern end,

The hendspectmn g en aphanitic z-ock, uhich xa bended in
shades of dark red end green, The bands sre continuous and curved,
and the green bands are considersbly narrowsr than the red bamds.
White-pink chalcedony (msx. 1 mm.) npeeka are present and they are
smeller and fewsr than in C32, B

' ' Microscopically, ‘the same mtnerals as 1n 0.32 are pmsant_
- in A.49. The slternstion of hemetite rich and elliptical fclolt&o
ocryptrocrystalline. quax'tz areas resnlts l.n tho ‘conspicuous
microscnplo banding, .

Many of tho chamotaristics dos&rtbed in 0.32 are preseant
: tn A,49 and 1t will not be necessary to repest their description -
here., The mein difference bstween A49 and C32 is that the banding
in A49 is more obvious and on & grester scsle, Hence there is &
groeater mingling of the green felsitic quartz epd hemat!.te saricite
aroas, which t-enult in tha bandtng of tho rook,.

. Otm:‘ aotalls nottooa m addition to these in 0.32 aroa:- o

p R Quavtz rragmntn are psarer and smaller in A.49 and the
minute hnmat 1to and sertclto shreds appea!' to swirl around them.
é.- : Rave quat'tz neodlea pavnnol tho 'baudlng.

B . Sericite shreds are moro ebunaant m the hematito bands,

In these bands the eericite ts ovem dutrrbuted and peseesua a8
- rendom orientation. l '

4, Quartz veins injacted parallel to the bending prefer . -
" injection along the green felsitic guarts bande. Tho quertz veins
. oonsigta or well devclopcd tmshnared crystale. '

.. The similap mincrale, tcxturea and. etmmtuua of .32 ana
A.49 indicate & similer origin for the two rocks, i{.e. & devitrified
‘recrystelliged and hydrothermally (?2 sltered acid volcanlc roock.
The greater flowage and lesser formation of amygdsles in 4,49, in
comparison with C.32, 1is probebly o reéflection of the chenging
viscosity of the volcanlc flow or their poeition m the flcw.

Sample No. 9815 - Outal.'ol) ABC proepoct. 15 Pte S.¥e of D.D. 3.12. >

 Semple R « 9815 is @ brovul.eh, red, rtne-gramed. shale-11ike
rock which isa mtorseeted in numerous dtmcuons by many minute
quartzs veins, . o _

Q

: - Four aocondary rldtoact!.ve mlmrals have been distinguished.
The most sbundent of these is peale yellow-green, micaceous, and =
fluorescent, and ocours &s fimly-adhering encrustsations on

- frgoture surfaces, and ss !.nrultnga ot crackn. s

The socom ia dtsungui.ahable from.it by its very pale
yellow colour, emi by the fact that, though micaceous, it ia hot as
' £irmly enorusted; it occurs as much less extenswe coatmgs, ana in
lsmal.l pockets, and it is fluorescent. . ‘

The" tmrd ia pale yullow, fluoresceut, and poudory.

The fourth is golden ywllow and non-—ﬂuoreaeent, and is
. Very sparsely dtatrnmtdd a8 thxn encrustations messuring up to

about a mnnmctn acroae.
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Cor In thin section the rock is seen to consiet largoly of
dusty to gramular hematite mingled with extremely fine materisl
which cen not be satiafactorily resolved even under & high mogunific-
‘ation; some elongated grains in the fine material have the appearance
of sericite. Pockets of fine-grained quartz are somewhat irregularly
distridbuted throughout the rock, and a network of quartz veinlets
from 1 mm, to less than 0,01 mm, wide ramifies through the glide.
Only a few grains of yellowish-white micaceous radioaotive mineral
are visible ln the section at head, '

Tho fluorescent radloactive minevals in this rock have not
been identified with certainty. Optical Geterminations on two of
" them show rather disturbing discrepencies when compored with dste
get down for sutunite, which they resenmble in aome ways. The
refrective index liquide used have bsen checked with & somewhst
crude type of refractometer, and ware found to de correct luthin o
- the limits of the instrument, This check was sufficiently
accurate to indlcate that the discrepancies found are, in all
probebility, resl end significent. MNore preclae checkmg of the
uqui.da ie not poaslble at present;

‘ - The non-rlnoresctng golden yellow radloaettve mineral has
refractive indices corresponding to those of phogumﬁlgte; its
grain size is so fine that sn-interference figure co not be
obtalmd. ) .

The ﬂnorescent, powdery, pale yenow radioaottve minersl
13 very finely crystalline, and showsg aggregate polarization., Ite
mean refractive index is 1.5695¢ and from this figure it is
tentatively identified as meta-autumite, The aggregates are fapr
too fine-grained te enable oue to cbtain an interference figure,.

The very pele yellow rluoreacent%maceous radiosctive

'mlmral has propsrties close to those determined for ons of the
minerals found on sample No.AS813 described in my resport of 16th
. September; this sample also cams from the ABC Prospect. The mineral
now under discussion occurs &3 poorly developed micaceous flskes,
" and is uniexial or very low bisxial negative, with Z approx., = Y
‘approx. = 1.663, snd X approXx. = l.543. It i8 plecchrolc from peleé
~yellow to colourless. Refrsctive indices are low for am%nggo '
but the mimeral is providionslly identified as such; poseibiy the
low indices are expltoable on the basie of an nnusnany high degree
.'or hydration. . ,

| The pale yauow-green tl&mseent micaceous, mdtowtivo
mineral hss the rollowmg Optical propertiea: '

- Z = approxs 1.565
' ~Y = .8pProx. 1.560
X= apprex. (1.54’!

Optic axiel angle verieble - 4o°-so° (eettmated)

Sign: Negative
- Pleochroism: Pale gmemsh yallew to colourless

. Three rectnngnlar clea‘vagea \vez'e obaemd. ,
‘ These properuea, althongh dirreriug from those arrlved
at ror the minsral described tmmedletely above, agein suggest
_a_gt_g%ga. The refractive indices sre almost identicel with those
recorded for (2) sutunite in ssmple No. . Agala, but the optic axial
.‘_anglo is quite dirrorcnt.

We u. B. Robert.e carrted out microchemical tests on tnm
minersl, wtth the. tenowmg reaulca'

‘gg a: Positive, traca (probably J.imnniuc mpurity)

Copper: Negative
Phosphate: Positive (cmﬂd posaibly be amenatc)

Caleium; Positive
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w Posit t.ve, but subordmate %o ealct\m.

- “'These teats 1nd1cate that the mineral is autunite* mﬁgnoaium.
is moorded in at least one other’ complete analysis of this

mineral, so it is not clear whether or not it is en esgential

.oonatituont ‘of our mineral,

@; gg, gg_), Outcrop ABC Proapeet, 10 Bu¥, of D. D.H. 12,

T The Hnnd specimen ia dark red browa extremcly ttnely
‘ laminated. econte ining numersus white-cresm circular apea, which can
be easily scrathed with the finger nail. The white sreas are
porous and cavities form reedily on them end occasionslly they are .
filled with yellow uranium ochre, GQuertz veins sre present but
not as large or sbundant as .F38/2. The very tlne 1am1naticn ie
remarkably continuous and straight. ,

4

: nicroscOpically, the aamn constituenzs as 1n the previous.
-gpecimen are present, Hematite is . more adbundant than in C,32,
 A49 end F38/2, Queriz fragments sre present up to 0,0l mm, There

is 8 slight baniing due %o slteraation of hemstite rich and

hematite poor oreas. The felsitic guartz present is ortpemaly
- oryptooryatalline, finer grained then in the previous speczmens,
- amd 8lmost isotropic ( 12sa?). Some of the felsitic quariz areas
. contain fine graived aggregate sericite which suggests replacement
struntures. Hcmntite "haloca" are - common aroumd quartz rragmants.

. : ' The white-cream petchea seen in the handspecimcn are hematlte
- poor ereas containing cryptocryetalline felsitic quartz end .
. sericite shreds, These patches have ourvad and.abrupt edges with

thc densc hemmtlte arcaa. , ,

Ghalcedony ie sbsent. Sérlcttezanraas are ut.random;"'
. orientatlon to the lamtnatlon. . .

' The abundnnce of hematite obmcurea the origin ot the
. bonding (sedimentary or voleanic).. The quartz fragments do not
- . show any sign of megmatic corrosion; but this does not rule out
the poseidility that .they ere shenocrysts, as other evidence . -
(felsite quartz spees). auggeats repid coocling of & voleanic roeck,
- an@ hence there would not be mncb tlma tor any magmatie reactions
: te tmka vlece. . : _ ,

. Unt il mnre cancrete avidance is aasessea onfthe banﬂing
ond enoam»white patchea, the origin of the veck Le at preaent
. unnolvud. :

"‘sam N 38 2 - Ceatean F, 58 Ft, rrom eeuth—eastern end.'

o The handspeelman is rea brownrgracn brown, bard, apnanitio
containing & network of quartz veins. The bonding is omce again
due to slternstions in colour and it ie broasder (mex. 1 mm.) more -
continuous ani straighter than in C,32 and A.49. The continuous =~

~broed bending ie orfset by"mlerofaults now oecupteﬂ by quartz vntna.f

. Hicroncapieally; ‘the same mineeals as ln 0.52 anﬁ A 49 are' .
_ preegnt. - Their ralationehips are elgo thersamn.- '

: - The main differencaa between FSB/%, mnd c 82 ana A.49
are ths following. ) : o ,

‘1. . Queptz veintng i more prevalent.

2, . At leest two periods of quarts xujeetion aaparated by

. crushing and shearing can be reeogniaeﬁ 1n ?58/2, ;A-J_

.3¢ i“ - Serioite ehreds anﬂ quartz fragmcn&s are aot as. abunﬂant
in F38/2, o . v . .
4. R ‘chalcgﬁony zs.rarp,to;abﬁehsv'T',”h
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- " The bendmg is broader and atmighter ia F88/2.

The sbove facte suggest that P38/2 15 a ehilled phese
(edge or bass) of the ephanitic acid voleanic rock represented by

" Go32 snd A,49, F38/2 has undergous similap devitrification,

reorystellisation and hydrothermsl (?) elteration processes es C,S2
apd A.49, but because of I'38/2 greater 1nttial glasay content, '
‘theso changea sre less noticeabla._l‘.

| Semple 48389 - D.D.H.1 4'6" ~ B' O" e |
. o . This is e fine grained " pad-drown rock, part ot which shows-
o well—davoloped, though 1rregu1ar, ‘flow banding or bedding, lying 8t
. an angle of about 459 to the length of the sore.

In thin section the. baudsug, although visible, 13 muah

. - less quertzose clearly marked than in the handspecimen, ' The rock 18

ashstonc, and therefore the hanﬁing raprcsents beddlng. o

: Set tn e devltrified, slmost 1aotroplc base are grains or
qnartz (average size sbout 0,02 nm, ), minute flakes of sericite,
end amall greins of hematite, and limonite. A few soattered
‘quarts grains measure up to Ou.é mm, The hematite has probsbly
_been jintroduced, either by mineraliziung flulde or during weetheriug
a8 it is more sbundant then would normslly be expected in en acld

igneous rock, Poastbly'thc sapxeite hﬁw been aerived from felapar
by minoraliztng rlutds. |

| " Bending shows up in thin sections ps thln, discmnﬁlnuous
layers containiug very few or no qusrtz gralns.

: . . Veinlets of querty traverse tha rock is various directions,
snﬂ pockets of quartz end silicified c¢lots, with or without .
sericite and drown chalcedony, are lﬂregnlarly saatterea through

the slide,. . A

Saggll 37865 - D.ﬁ 3.20, 5'6"

‘ ‘B7865 1o easentlally stmtlar to apaotmen A8589, but wo .
. trace of bedding could be seen in the handspecimen or in the alzﬂa.
Several fregments of devitpified gleas measuring up to 1,2 mm, in
length were noted in the gection. Hematite granules are sbundant
throughout, and the coarse mmttltag secn in handapeotman 15 ﬂng to
- unevea concentration of hemattte. s » :

| The rock is quartzaae asbstoau.~
ample B7866 ~ D.D.H. 20,6 i
4 Specimen B7866 is slso an acld aehstone tbrough which

‘pamifica & complex system of elosely epaced quertz vainlets.J'p
Mottling noted in the hanﬂapeezmzn 18 agnin ﬁne to uneven - -

C dtatrzbuttou of ‘hematite,

' No undoubteﬁ and persietent bedding Le visible 1n th&n
aoctiou, A fow packats or brown ehnleedomy ﬂra pnesent. . .

_ ggg;c Rocge.
| @;a Amo,-nna ‘Nos 2 228' |

: Thie ecore consiata of two. dirrarent k;nds nf rock. The top )
povttou appeers to be altered. purplxsh red to purplish grey S
 smygdaloidel bseslt with & smooth to sovapy fell, and the lower
~pert. 48 purplish red to pink sanﬁatons contatntng velna of quartn
aund grcenlah grey banﬂs. _ S ‘

©+  Ia thin section it 13 seen that the baaalt haa been cn&tnely
sltered to hemstite and a cley mimeral, probably & member of the
t11i{te group. Clear traces of bassltio texture remain, particularly
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;ln thoso perts of the rock vhich are altered mainly to hemntxta.
"~ Veslcle fillings are largely illite, but in.most of them Gusty
to grenular hematite is scattered through the fllite; many of them

.. -heve o concontratien of dusty hematite in the core.

] - The sanﬂstone of the bottom part of the core conslats of

"1'roundcd to subangular grains of quertz (with very minor amounts

of chert) aet in & matrix of hematite, two uoknown green minerals -
with a radiating etructure, and limonite.. The gratns of quaprts’
range in size from 0,04 mm. to 0,5 mm,, the sverage being about
0.25 . Quartz meKes. up abou& 70 ‘pep ceut of .- the rock.-

Papt of the elide repreaants one of the. greeniah—grey bandis

: iﬂnotcdilb hand-apecimen, These bands are approximately parsllel te

the bedding, end are due to partial replecement of the hematite
aod limonite cement by green minerals. The more sbundant of these
appears to be a micaceous minersl, snd the other has a eolumner
hebit; both have, as noted sbowe, a radiasting structures; Purther
work will be nnceaaary to establieh the 1dent1ty of- these minerels.

- : A pleochroic goldenpyellon mlnaral and z:reon ara rare
g aceensovlos. : - .

o ‘ The vnck 13 ;] rina-gratned rerrugtnous aandatone.
Semple A9614 - Costesn 4, 47 Pt from aouth—eaateru enﬂ. |

, L No& A9814 is 8 friable, amygdaloldal rock, etained 'lth
hemetite snd limonite, and contsining yellow and green radloactive
minerels between the walls of the vesicles &nd the infillings, snd
in irregular cracks, The greean mineral is flaky, and fluoresces -

yellow-green, but there is too little of it to carry out evea -

. optical detemminetionsy it mey be onrne of several rether uncommon

. minerals, or even e fluorescing vnriaty of torberntte. whn~gtllaWj !
mtnnral does nct rluoresca. : . _ R

f : In thin section the rock 19 seen to be Y heavily altcrcd
amygdaloidal basalt, or similar basic rock. The felspar laths have

been replsced by an indetarminate isotropic or slightly refraecting
 doubly-minersl in finely-crystslline eggregates. Light brown, e
- fine-grained serpentinous materisl, whose colour is prcbadbly maimly

'~ due to limonite-staining, hes replaced the ferromagnesian minerals, -
."Black  irou-ore has been replaeed by hematite snd limonite, end = .

.quertz is s common byproduct of the genersl nlteration which has

‘taken place. The vesicles have been filled lergely by chalcedony,:

but some quertsz and. fibrous or mossive, serpentinous meterial are.

. also present; some vesloles are filled by quartz spnd serpentine

! only. Most of the chalcedony shows concentric handling and coarse - .
epherulitioc structure, but some of it 18 extrcmcly fine-grained,
and shows aggregata—polarxzation. The corss of some of the vaalolna
are occupied by banded, spherulitic chelcedouny stained bright nod

. by hematita. Ons quartz veinlet was noted in the slide., ' °

The yellou to golden yeilow radloacttve mineral ‘1 idcntlcal

with that determined ap phosuranylite in semple Ro. APS13, Ite -

refractive infex is 1.705 ¢, and the sign 15 uniaxisl nogative.

. W.M.B.Roberts eatablished the presonce of phoaphate by a micro- R
‘chemical teat. , , C

§agple A83?2 - D D H. Ho. 8 124'

s . . This" 18 a coaraely brtectated rock oons:stxag microaoopxoalxy
‘of green vesteular basalt, pockets of micaceous hematite up to an. .

. imch across, fragmeunts of probsble chloritised acid ashetone, enﬂ
aoattorcd pockots or light hrowm chalcedonys'@_ , ,

: Two thin sectiona were prepared., -One repveseuts hlghly
falterad amygdalcldal basalt, and the oth&r breccia..~s‘ ,

L . Phe’ amwgdalcidal baaalt now coasiats almost entirely or
-ohlortte and’ quarts, Accessory minerals are hematite (as valnletg

and emall, 1vregular crack-flllings), leucoxene, aorlcxte, and
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_ ‘ltmonite. Traces of basaltlc texturo remsin in ths chlorite, end
- quaprts pseudomorphs of small prophyrxtic crystals of felspar are

preseat. Quaptz also occure ae 1rregu1ar pookets eud with chlorxte
ap voalcle-rllllnge. . ‘

‘In those veaicles where tho main part ef the rilllng is

o qnartt the succession from the border inwaprds is: querts (aerpow

ahell), chlorite (unarrow ghell), quartz snd sericite (core), Im -

~ one vesicle tho coro eonsiats almost entirely of 1umose aericltc.

e . The breocin slide consists of fragments of partly chloritized

~aehatoao, chloritized and silicified amygdaloidel besslt (containing

leucovens and sericitized :eISpar). pockets of coarse-grained,
brownish, radiating chelcedony, pockets and veinlets of quertz,
pockets of chlorite snd veinlets aad pockets of hematite, The

'+ yeinlets of hematite and querts intersect the pockets of chalcedony
- a8 well as the rock.rragmenta. '

amp e AB395 -~ D,D,H, Rg,l SQ'G“ - 51'6"

A reddish‘bronn fins geaiuad rock.contatning numcrous
lrregular amygdales meaguring up to 4 mm, long ~ dbut generslly £ nm,
or less - filled with & greenish-bleck mineral; a few ovold

- amygdales containing whitish and green minerals are seattered through :
‘the ook, but nous of those appoara in the slide. B

In thln seetton it 13 clear that the rock is an sltereﬂ \

- amygdaloldal baselt. None of the original minerals remains

intact. Plagloclsse has been almost entirely altered to & carbonnto
and certain indeterminate minerals resembling scépolite and prehnite;
it 18 elso steiped with iron oxides, - Ferrcmognesisn minerals havo .

- ‘been coaverted to cerbonete, h:drated iron oxides, aund chlorite
- .and iron ores to leucoxene &nd hydrated iron oxides, Very llttie
of the cerbonnte is calcite; most of it is probably a m@xea vartety

carrying iron and msgoesium a8 well as: calciumm

: The vestcles are filled with isotroplc to very aligbtly
doubly refracting chlorite, smaéller quentities of minsrals résemb-
1ing scaspolite sand prehnite, end a little quartz, These latter
miperals generslly occupy @ Rarrow zone lying wholly within the

_chlorite filling and,appreoimately parallel to the bounderies of

the amwgdale.
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o APPENDIX 2 A
DIAIlON‘D mm;mc BY B. A. BRI‘I'TEN

“Hble S "; Reduced
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