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MINERALISATION

There arevnumerdns occurrenées of copper and copper-uranium
‘mineralisation throughout the Mt, PaintériDistrict. Mining on a
small}scale took place at varioué periodsibetween the 1860's and
1920, In the Daly-Yudnamutana a£éa, thé largest mining field, it
is estimated thaé ore contaihing about 600 tons of copper was ex-
.traéted, All mining‘waé‘restrictéd‘to high grade carbonate ore.
Minefalisation occurs in fault breccias, Shéar zones and
,breccié'pipes,'eithef withi§ the Mt. Péihter Complex or in the
overlying focks”adjacent to the basement unconformity. Major

‘shear-breccia faults éﬁch as the Jubilee#bld Noll-Sir Dominick
‘zone contain 1/10ths copper fhroughout‘(at‘surface) whereas the
variety of rock;types{pdt by fhe fault contain normal background
copper. . Copper-uranium miﬁeralisafion in the Shamrock area is
réstrict;d to fhin breé#iavveins cutting_éalc-éilicate rocks,
.Uranium miheralisafion in the immédiate area around Mt. Painter
occursAih b?eccia pipes‘and breccié zones,‘ Molybdenite has been
observed associatéd with this mingraliéation.

In addition'to coppef-uraniﬁﬁ mineralisation mindr silver,

 go1d, bismuth and arsenic have been recorded in the district.
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GROUND GEOLOGICAL AND RADIOMETRIC INVESTIGATIONS

S.M.L. 199

Two major ahomalodsly radioactive areas in S.M.L. 199, one
in the norfhern portion and one in the southern portibn (see Plate 4)
were foliowed up by ground in&estigations. | A th%rd less
distinctive anomalous tfend”occurs near the eastern margin of the
S.M.L. bﬁt accegs to this area is difficult in the extreme and
ground follow up was nofvcompléted in the period covered by this

report, - s

Northern area

During the airbofﬂé survey a series of diétinctive high
radiométric counté was recorded which forms an elongated zone some
4,000 feet in length and up to 1,000 feet wide withim the S.HM.L.
fhe grqund folloﬁ up survey confirmed and outlined the zones of
'high radidacfivity‘(see Plafe 5}). They are associated with what
is thought to be the upper coantact of the younger granite
batholith. The rocks in contact with the granite are mainly .
quartzites and quaftz‘fich metasediments of the Mt, Painter complex.

Two zones of high radioactivityVCOuld be distinguished, a
transition zbne composed of fine grained granite masses
interspersed with pegmatites, and a contact ione composed of
feldspathised and epidotised micaceous qﬁartéite.

In. the transitioﬁ‘zone only the fine grained grahite‘masses
contain aﬂomaloﬁsvrédioaétivity (1,000 - 2,000 C.P,M.) while the
_pegmatites have low coﬁnt:rates (100 - 200 C;P.M.). Thg fine-

grained granite to pegmatite ratio is approximafely two to one.,
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This zone woula aépear'to cbincide with the contact of the granite.
The méin granitegmass is composed of coarse grained pegmatitic
granite in whi%h appbokimafely one third of fhe mass is made up of
pegmafitic’veins'(qﬁarfz-feldspar) 2 - 3 feet wide and parallel
to the margins.of tﬁe granite, Throﬁghout the granite mass count
rates were appfoximately 500 C.P.M.  Two samplés from the fine
grained granite,givingvapproximately'2,000 C.P.M. assayed 0,65
;bs; U;0g/ton, and 0.26 1bs/ton." This rock'is‘weathered with
" limonite stainS{developéd, and could possibly havéuporfion of its
brigiﬁal uranium-conteﬁt 1eached} |
_The COnfaCt,zone~i§.distinguished by the development of

‘potassium feldspar and epidoté ih.miéaCeous quarfzites. Minor
pegmatites within this zqne'have low fadioactivity. A sample
.typical of thé‘Zdne (2,000 C.?;M.) assayed 0.2 1bé U308/ton. This
rock type appears tobbe little weathered. |

o Both the transition zone and bonfact zoﬁé are characterised

- by having uniformly high radioactivity and no localised "hot" spots.
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The miperal‘ﬁés identified by X-ray methodS‘é§ being kasolite, a
basic lead uranyl.silicate,:Pb(UQQS SiQS(OH)Q.VI:A Sample of
granite from the adit face,(some,72‘feet long) is reported by
Blissett (S.A. Mines Dept. unpublished) to aSsay;O.SG% Copper,
2,000 p.p.m. 1ead;'120 p.§.m. zinc, 15 p.p.m.bsilver; Gold
content was.lesé fhén'fhe deféction }imit of 3 p.p.m.

Tﬁezlimifs §f‘eite§t of.ﬁraéigh ﬁinetaiisatiohvin this afea
have not yef been determined;, -Thi$ greé was.notApreviously‘knowh

as a uranium occurrence.
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SUUBARY

Areas of previously detected high radiocactivity were more
aceurately outlined by a low level airborne spectéomec@r,@ubvgy.
aﬁd a major hélicepter‘progrgmme‘ﬁg sample anomalous gones and
collect stream sediments was carried out, |

The north and south boundaries of the S.M.L. were accurately

surveyed on the ground.

"~ GChip line sampling has indicated large tonnages of very low
grade uranium -and thorium mineralisation at two anomalics
bordering the younger granite of the Mt. Paintor Complex.

Sampling in the area of the British Empire line has shown
irregular uranium mineralisation to be centred on fractures with
very little uranium distributed within the intervening country

rock.

Stream sediment sample assays detected one zone of anomalous
copper values in an area not previously known to carry copper

mineralisation.
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INTRODUCTION

Special Hining L@as@fl@@ is one of three leascs takoen up ia
the Mt: Painter Disteict during 1968: Sporadic uranium, copper
end minoge molybdenum mineralisation is known throughout the
district. Preliminary investigations indicated that‘th@
mineralisation was associated with an intrusion of Ordovicianm
granite into the Preo~Cambrian Ma; Painter Complex, mainly occurring
in faults and breccia pipes adjacent to the granites The 1case
was téken out €o é@Ver the major p@rtibn of this granite outcrop
not already held uader title at that time, '

As the arca i%$ rugged and accessible @nly by foot a major
airborne spectrometer survey was first carried cut, Two anomalous
areas were outlined and followed up by brief ground evaluations.
The results of this work are givem in Besley & Warne (Jamuapy 1969) .

This report covers further Pollow up work carried out on thie
$.M.L. to Jupe 10th, 1969.
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LOCATION AND ACGCESS

S:M.L. 193 ds in the Mt Painter Dietrict, Northern Filindors
Rangee, S@uth ﬁuairalia. a@praximately four hundred miles north of
A@elaiﬁe {sec Plate i).  The nearest township is Copley, come
cighty miles to the west om the standard gwage Lelgh Cré@k'e Port
Augusﬁa railway lime. Port Augusta, the ncarest sea port, 1o
approximately two huﬁdr@@ wiles south of @@pl@yy H

Station tracks svitable %o 4-wheel drive vohicles come within
a few miles of the area but access within the S.lM.L. 48 by foot
or helicopters Helicopter landing 8ites are lxmited due to the
rggg@d termaiﬁ. dense lew bush, spinifex, and stunted trce growth.
Holicopter pads cen be readily cut by grouand parties,

Road access to the northern section of the S.il.L. could bo
gained by bulldoging and blasting four to five miles of track
utilising ridges and c¢reek beds east of Valiey Boreo approximately
nine miles northeeast of the Shamrock Valley Progpect.

Track access to aread of interest on the eastera side of the
S.M.L. would be wmore difficult due to more severe grades, AUMErous
rock outcrops and poor soil devel@pment within an arca of ruggoed

terrain,



LEASING

g

8 Lease Situation

S.1.L. 199 wae praated on 10th Sune, 1968, for a perﬁ@@;@Q 
siz mopths with a six monthly exntension obtained from vmﬂ
10th December, 1968. A4 Curther entension for twolve momnthe from :
10th Juney, 1969 has been gramted. This lease in polation to the

surrounding losses is shoun op Plate 4.

Be Emp@adi%ur@_@@mmiﬁmeﬁ@@

The osiginal expenditure commitment was not loss tham $5,000
for the first sixz months. The zix moath ocxtension did n@t'f@quiﬁe
gny furthey commitment: To the 10th June, 1969 a sum of 82&;670
wns expended on the areas The extension for a furcher cwelve
months from 10th June, 1969 was granted with an expenditure
comaitment of pot less than 15,000,

¢+ Leage Bowndarics

The southern boundary of the S.M.L, is defined as being an
cost-west lime, one and g half milés north of Yudnamutana HiLL
while~ghe}reméiming boundary lines are défimed oa loangitude and
iatitude. A4s mineralisation was found in the vieinity of both
- the northern and southern boundaries it was necessary to know the
pesition om the ground of those two 1imoes. Points adjacent to tho
two doundary linee were accurately surVeyed’by J«D. O'Callaghan,
licensed surveyor, between 26th May, end ist June, 1969, utiliedng
& helicopter to gain access to the roguired survey poimts., His
report and ?eéul@a arc given in Appendix X.
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GENERAL GEOLOGY

The m@gi@mal Be@l@gy of th@ Mt. Paiater D&@tvict is dogcribed
in Eesley & Warne (Emt@rim Report, Janmary 1969). The gem@ral
geology of the area of S. M.L, 199 is shown in Plaﬁe 2.

Ordovician (or "Youager") granite outerops through the
‘central portion of the S.M.L. and is flanked by the Protorozoic
Radium Creek lMetamorphicecs of the Mt. Painter Complox. The bulk
of the granite ie coarse grained and composed cesentially of
potassium feldspar, quartz and lessor muscovite. Pegmatitic
"segrogations of thesc three components are common throughout the
graﬁite mase and within the adjacent metamorphics, Towards the
¢ontact with the metamorphico the granite becomes finmcer grained
with increasing developments of biotite and, to a leoser cxtent,
hornblende, Granodiorite has doeveloped in places near the margin
of the maim granite mgss and appears to be the result of reaction
between the granite and the overlying Radium Creek btletamorphicse.
Pegmatites are strongly developed along the westers boundary of
the granite and imvade the couhtry rock for considerable distances
from the coatact but are generally absent from the easteran margin.
Ia addition the granite contact and the overlying formations are
domed to the west but straight to the cast. It thus appears that
the intrusion ic inm the form of a laccolith with its base to tho
east, dipping to the west and plungimg to the south,

The Radium Crcoek letamorphics intruded by the granite ia this
area arc composed of quartzites, micacgous guartzites and minor
biotite-schist bands., The contact between the metamorphics and
granite ie gradual, varying from fine grained granite with minor
xenoliths of quartzite near the contact to metasomatised quartzitos
and micaceous quartzitoes iavaded by p@gmatitea'a@d fine grained

granites in cuter ZOnos,



The anly major fracture zone detected to date within
the S:M,L. is 4n the vicinity of the British Bmpire HMino,
where fracturing ond brecciation oceur along a major fault,
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LOY LEVEY ATRPORNE SPRCTRONETER SURVEY

The resulte of the initial airborne spoctrometer Survey
and follow up ground investigations rovealed two arcae of high
padivcactivity and uranium miperalisation occuring anear tho edge
of the Ordovician granite, A third lower order anomaly was
detected along the castern edge of the graanite but was not
visited by & ground party.

As the whole of S.M.L. 199 is rugged ond aecessible only by
foot it was decided to test the feasibility of a low lovel low
speed, airborne radiometric survey ¢o accurately outlime iimite
of anomalous radicactivity and to check the perdimeter of the
granite for possible furthéer anomalies not detected by the dnitial
higher level survey.

This suprvey was carried out on the Sth, 6th, and 7th Fobeuary,
1969, wsing a Piper PA/18 (Super-Cud} aircraft carrying a
McPhap T.V. 3-A scintillometer. The aireraft was capablo of
carrying pilot and oboerver at speeds of fifty to sixty knots at
onc hundred foet above tree top lovel in this area.

Several lines were flouwn along the granite margins and im
the arcas of known high radioactivity. Resulte were plotted
directly onto air photographs., The limits of anomalous
radioactivity were successfully outlined at the Northera, Bactorn
and British Empirc anomalies, but no further anomalies were
detected near the granite margins,
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sormRam_neprouETAC aucsary

The preiiminary iavestigation of this reglom indicated an - .
area of the order of oae sguare mile of anomalous radioactivicy
from which character samples a&aay@d between O, 2. and
0.6 ibs U Oelton. ' o ~ S S

The further follow up work including the atcurate survoying
of the northern boundary of $.0l.L. 199 hae outlined an arca of
one third of a square milée of anomalous padicactivity withia our
$.8,.L., The surveyed poscition on the ground of the northern
boundary i8 approximately six husdrod Fect morth of that chouwn
in the previous report (Besleyv& Warne, Jaauary 1969).

Seven chip lines were gampled to indicate the surfacd grades
within the area of high rodiocactivity. Those varied from
nine hundred feot to one thousand nine hundred foet in length
and were sampled oves one hundred feet intervals taking chipe
of surface rock every twe to three feot, Outcrop wos generally
good along all lines although much of the surface rochk was
pertially westhered, These limes were plotted on acrial
photographs, “

The chip lines and uranium assays values are showa on
Plate‘3g

The full results for uranium and thorium are givea dn

Appendix XX,

Assaying was carried out by AJM.D.L. usiag a radiometric

technigque.

The results indicate that much of the high radioactiwity
within the anomalous zZone is due to thorium rather than uranium.



| |
0018 s

Only two thivrds of the samples taken within the anomalious Hoae
contain detectable uramimm {1imiv of dotection 0.09 1bs U504/ toa)
wheéreat many of the samples contaibing low urabium bave a high
thorium content of up to 400 p.p.mi. Some sampies token im arcas
of lower radiocactivity contained ﬁpet@ 0‘? 1vs Ug@gjﬁoﬂ@ byt no

1

dotectable thoriuwm (limit 50 p.pem.).

The higheet uranium asstay obtained over one hundred foot was
0.42 1bs Ug0g/%on. The overall results to date indicate a
freserve within our S.U.L: bouandary gpproximating throe hundred
and Fifty thousand tons per vertical foot of 0.4 1bs @ﬁﬁgfﬁoma
Within ¢his volume is included tuenty thousund tons per vercical
foot of 0.2 lLbe U3®8/t@nﬁ This Pigure is made up of €wo arcad
one two thousand five hundred feet long and one thoupand feot
Wide% apd the other two thousand feet long and onc thousand Lect
wides

Line 7, ¢o the nerth of the 8,M:L.; boundary, was the only
iine taken 4n prelatively fresh rock: This line averaged
.37 ibo Uy0p/ ton over nine hundred feot and is of the order of
twice the uranium content of the other limes that werce in more
weathered rock,
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SAUPLING AND _BVALUATION
EASTERN . RADIOUETRIC ANOMALY

4 weak anomzlous trend was first déteeted du this avea by
the major alrbormne spectromater survey carsied out in 1968,
This was coafirmed and outiined by the later low level aiprdorne
survey indicating an arca of approuimately elght thousand feet
long by one thousand five huandred feet wide yielding tuice back-
ground radiation. This arca occurs withinm the granilte near the
cabteran contact,

Twe surface chip lines were sampled across the anomalous
zone ofi one hundred foot intépvala, These lines and the uranium
results are shown on Plate 4; the compléete assays are given in
Appendisx XIX.

In line I, twelve of the twenty-siz sampleos (one hundred foot
intervals) contained greater than 0,09 1bs H3©@/ﬁ0mg'the higheat
being C.26 1bs 8308/t@n, A twelve hundred foot soetion averaged
.0:15 1lbs W:g@s/'&ofﬁg‘

In line IX only nine of the thirty samples contaiped greater
than 0.09 ibs Us@sjﬁgﬁ, the higheset beding 0.18 ibe u3®8ft®nq
An eight hundred foot section averaged 0,12 1lbs 0308/@@ﬂ.

- Thorium volues are 1low throughout both lines, the higheet
assay over one hundred feet being 100 p.p.m.

The'tonnage potential in thie area.is of a oimilar ordes €O
that of the northerh gnomaly but there are inmsufficicont samplo
lines to completely outlime the extent of the mincralisation.
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BRITISH EMPIRE RECONNAISSANCE NAPPENG AND _SANPLING

a. Location (cec Plate 2)

The Britich Empire Mine is located near the south ea@teﬁm
boundary of S:MiL: 199 two and a half miles west of Paralana
Hot Spring, providimg the divide betuccn steep oided youthful
ctream valleys with numerous imt@ﬁl@ckimg spurs, come water-falls

and boulder strewn dey stream beds.

Access by foot is possible from Yudnamutana Creck via o
series ofF narrow sloping ridges. Under good uweather cam@iﬁi@ns
the uphill journey takes two hours carcrying m@@evate pack loads
of thirty to fopty pounds,

A helicopter pad is situated a short distance from the Minc
adit on a ridge juset wide cmough to provide a landing point
suitable for a Bell 47 G3B1 machine. Duc to wind cddies around
the hill slopes, landing at this point requires care and some
grqund indication of wind direction {(e.g. masking tape tled to a
dead tree or a smoky fire) is cssential.

be Ereviops Invegtigations

The British Dmpire line miperalisation was apparently firgt
discovered about 1909 and South Australian [lincs Department
records indicate seven hundred and fifty tono of copper bearing
rock had been mined from the adit between. 1909 and 1932 by the
'Great Northern Eclipse Pty. Gold and Silver Mine' syndicate.

Winton (1921) visited the Mine and reported that three samples
taken assayed 0.6%, 9.9%, and 2.3% copper respectively with no
values for gold, bismuth, lead or arsenic. 4 value of twelve
pennyweights silver per ton was found with the highest copper

assay sample.
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Be Bliooott (2968) obosrved that She jeint ond Lrocturo
plance 4n ond obout $ho mime wore eoatod with hoomotdto, molaehiteo
aYint ) az@@ﬁﬂé with *omeill, tenttorod vedms and pockets of hoonotdsto
and coppor carbomatos fa tho addgd,

Bidoocort dooeribod tho *hone rocko! ao Formdmg poart of $ho
Corundwn Crooh Sehioct nombor of tho Peeolins Hodghto Quaptsito
{concidored no lower Proterosofe dn apo) constoting of ocehicto and
prodosco dordvod from op arkoode ond goortsitie coguoneo iatrudod
by Pelacosoie grondtes and pogmatitoots

A oemplo tolion £pom She 0ddt Fogo, dooeribed by Biiosott ao
a pognatitic alliali gronito containiap nieroelino popthito wao
poportod ¢o acgay 0.66% coppor, 2000 papeite donds 120 pepeme 2800,
15 pepome vdlvor, 460 psp.ints Dordun ond i@@@lamaayﬁ Pepele 08RG

Bliooott concludod thot 'tho d4LPieule aeeoog and orpatie
ddotpibuibion of ceppor boardag winoralc ¢id moU onceurnpe Lupthos
work on the proopoetts

In 29060 an pivdorne scdutillomotod oudvey undortolkon by
Toanceotts Hnplorations Aupérolia PEy. Ltd. ovor S.ll.L. 390
indieatod onomplous raddonctivity dorived Geom o OFonium GOVEREO
in tho vicinity of tho Britdch Bmpisro nos 4 ground poconnaliosonsgo
of ¢the arco ddoeloced bhigh grado vroniun minopaldontion in
Eroctured oonod ot tho Dritich Bmpire Mine ond aleng tho aopth
olepo ©f o 0top, EPOLOYs £AApY approximptoly onc thouovsond CooB
gouth of tho Anc.

Scloeted vamples from vorlous legationo gt and mear Gho
Beicioh Bonivo [Mno woro aconyeds The rooulto ago gdvon 4a
Tobio 8¢ Apponddn IV,
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These assays ¢oupled with groumd scintillomoter traverscs
indicated: - “ .

(1) anémal@wé_radi@@eﬁivity associated with uranium
' mineralisation QV@é‘am area approximately
four hundred foet by two hundred fcet ia the
vieinity of tho Britich Empire Mino.

{2) anomalous radioactivity ascoelated with uranium
mineralisation on the pidge, near the southern
S.i.L. boundary, approximately one thousand fect
south of the British Hmpire Mine, over an arcae
appr@ximating three hundred fcet by six hundred
feot,

{3) mbre intenée'radiaactivity coincided with the
visible uranium minerals kasolite and malachito
stained relice of torberaite betweom fauvlt planes
and on joints. |

(4} that as the observed uranium mincralisation
was of a secondary nature a @amplimg technique
was nceded to: ' ‘
{a) define the source of the mineralisation

(b) define the areas of rock carryiang
significant primary uranium minerals, -

c. Sampling

The steep slopes, Craggy. bare rock outcrops coupled with
their fractured and altered nature in the British Bmpire Mine

area presented a sampling problem.
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Sample lines were fum over rock @uteropé wh@r@ve@ possible

in directions which roughly rzght angled the main cl@avage directi@n.
The cleavage diraction was noted to be eomparable to major Eaulm
strikes and the steike @f relic cmmr@nt bedding structures
occa@i@mally obscrved in the altered quartzite rocks.-”

' The lines samplcd formed a aearly parallel pattern over the
areas of an@ﬂal@u@ ra@iOactivizy with some d@viatiuns by—passing
outerop too steep to climb. ' '

Chip samples of the came viswally estimated size were
taken over one or two feot intervals along tueaty-five foot
taped ground distances.

‘The‘b@gin@ing of each line and, where possible at points
along the lines, location positions were marked by white paintoed
crosses, The érasses were later located and their elevationg
determined using a theodolito., The theodolite work coupled with
compass bearings and slope rémdings taken ao the lines wero
sampled gave excellent comtrol over diréction and true distance
in this difficult area.

Xn'eré@r to negate high metal valucs associated with fracture
infillings large samples were iaken with a2 oledge hammer and the
sample trimmed to obtaim a fresh rock specimen without fracture

surfaces or weathered outer edges.

A complete record of samples takem and the assay values are
listed in Table 2. Appendix IV.

The locations of the assayed samples together with the
uranium assay values are lioted im Plate 5.
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The assay valuco show pome intoresiing mineral associations,
Of the assays givipg uranium values: - '

61% were associated with am anomalous copper valuo,
88% were associated with an snomalous lead values

In all cases, except two, anomalous molybdenum values were
coupled with a wuranium valuves. ‘

Although incemplete notes were taken of geology during
sampling, uranium assay values were noted to Dde assagiaté@ with
fractures in 53% of the cases, with barytes ip 33% of the casce
and hacmatite 47% of tﬁe'cases@

Therefore, from a study of the aesays, uranium occurs with
anomalous lead, copper and molybdenum values associated with
fractures carrying haematite and barytes,



d,.Geoiangﬁéee‘Piaﬁe 5)

The dominant rocks of the mine vicinity are motamosrphosed
impupre quartzites carreying considerable amouvnts of secondary

nuscovite.

These rocks, appear to be a 5@cti@m‘@§ an upp@w'member.gﬁ
the Freeling Heights Quartzite sequence o©f the Radium Creek |
letamorphics rather than a part of the Coruvandum Creelk Schist
lember as suggested by M, Blissett.

Severe faulting of the quartzites has produced completo
brocelation theee hundred feet north of the British Empire Mine
while ip the mear mime ares these rocke are Ffaulted, otromgly
Practured and jointed. The completely brocciatod é@me consists
of large angular quartzite blocks with interotitial chlorite.
The cdge of the quartzite breceia mass merges into a development
of haomotite and barytes forming o separate quartzite-hacmatite
breccia body onm the cast side with a coarsely crystalline

barytes border.,

} Two omall quartz-felspar pegmatite intrusives occcur located
in shearsi one immediately west of the haematite breccia and the
othor at the west ond of the mime adits

Pegmatisation within the quaftziéés was found te occur om tho
north side of the prospect area; this appeared to be the southora
iimit of am extensive zone of pegmatisation flanking the younger

granite.

i) Petrology

Five rock samples collected from the British Empire
Mine area weré thim sectioned and described by
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H.Y. Fander of Contral Mincralopgical Serviceo.
These descriptions sgre recorded im Appendix V.

Mi@@m@liS&ti@m

A light green very thim malechite stalning om exposed

Joint and fracture faces at the Dritish Empire Hino

exaggerates visually the cxtent of wmineralisation.

Mapping, petrology and sample assays indicate that
although anomalous base metal values may occur inm tho
metamorphosed quartzite the main minmeralilisation was
introduced through and is csscntially confimed to
faults.

The main minerals identified 4im the fault Picsures and
g¢ Cul(OH),),
brochantite @Cu$©4. 3@&@@%)9}3 cheysocalla (@u@i@g, HQO),
kasolite (Pb(DO)QSiOSQOﬂ)Q) and pyromorphito

({Pb.C1) Pb4(P©4}3). Relic pocudomorphous, hollow
gentred malachite plates possibly after torboeralte

on joint surfaces are malachite (CuCo

occur inm ome highly radloactive Piscure which also
carries high thorium values from another uwnidentified

secondary minerxral.

Despite quite high zinc assay valucs from some arcas, RO

zine minerals have been obscorved.

Irregular poddy developments of haematitc and veinimge
of barytes occur im, and adjacent to, all major Ffault

fissurcs.
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The two small guartz-feldspar pegmatites gave the
highest uraniuvum assay values (1394 greater than
11b UgOg]ton) of any width,

The most westerly pegmatite was examined clesely to
‘tface the source mineralisation. It was found ﬁhat
although copper staining was g@heral botween felopar
cleavage eurfac@s,'th@ inteneity of copper
mineralisation wéa greantest adjacent to a shoear passing
through the pegmatite. Similarly, scintillometor
readings inéicated that the radioactivity of the
pegmatite was low on its outer edges, but intcnse along
the shear, particularly, on the fracture faco., 8ince
no minerale other than émamtz and felspar composed the
pegmatite and no voids existed in the rock to indicate
the weathering of ceopper @r'uranium source minerals 4¢
was concluded that sccendary minepalisation derived
from a primary source was migrating from the shear
outwards and not vice versa., The same situation was
noted in the pegmatite of the British Empire adit. 1In
both cases metaquartzites adjacent to the pegmatites
showed mo signs of primary minerals or void reclics of

them.,

The widespread greisening phasc experienced by the
sediments of the area indicate the spread of active
paeumatolytic sclutions thrdugh Practure and joinmt
fissurce from a deep sourée. It appears likely that
minéraliéing soLutiané were introduced into fractures
as a Pimal post pneumatolytic phaée and diue to the
wyareactive nature of @hé‘h@st rocks the mimeralisaticn
remaihe@_l&rgely confined within the fractur¢a. Assays
and field scintillometer traverses show that somo
dispersal of mineralisation imto wall rocks adjacent to
major fractures occurrcd but to only a iimited exteat.
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STREAM _SEDIMENT _SAMPLING oo J

The association of cappef and mglybdemum‘with uranivm
mineralication in the Mtg Painter District and the apparont
relationship between’contécts»gf-the "Y@Qnger granite™ and uraniumn
_oceurrence ihdicaﬁedbthaﬁ this 'permissive'A@nvir©mment should be
prospected £or copper+-molybdenum OCCUPrences.,

The rapid'm@chaniéal nature of weathering.and tﬁe closo
spacing of streams imdicétevﬁhat sampling of aedimenﬁe from ‘
stroams draining the gramite margine should detect any large
ore bodies occurring in this eaviromment, |

A total of cighty-throc samples were collected und tho -20
mesh Praction analysed for copper, lead, zin¢, and molybdenum.
Sample positions and results for copper, lead and zimc are showa
on overlays to Plate 2. 411 molyddepum values wepé less than 4 p.p.m.

Tuo anomalous areas were located, ono in strcams draining the
known copper, lead uranium mineralisation at the British Empire,
‘and the sccond im the North-Bast corner of the S.M L.
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SUPPLY _DUNDS L

The helicopter‘was ﬁ&ilﬁsed‘durimg the latest programme to
dump food and camping supplies for possible futurc programmes.
One major dump was placed at the northern anomaly and another in
the British Empire adit.,

- The dump at the northern anomaly is located at the survey
peg (sec Plate 3) and imcludes a tent, food and wator supplies
sufficient to support three mem for twe wooks, while the British
Empire dump is located in the adit and includes suffieicent cupplies
to last three men for one months, ‘

Two small Ffood and water'reser@a were also dumped; once
adjacent to the start of chip lime II, castern anomaly (soe Plate 4)
and the other two and a half miles morth of British Ewmpire, The
positions of these dumps are pletted on acrial photographs used
for field work and held at Adelaide Office.,
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J. D. O‘CALLAGHAN, is. misam. SAVINGS BANK BUILDING O 0 wl) PORT LINCOLN:

97 KING WILLIAM STREEY 78 Tasman Tce.,, S.A. 5606

LICENSED SURVEYOR ADELAIDE, S.A. 5000 P.0. Box 727 Phone: 958

Ph : 51
one: 51 5748 BERRI: William St. S.A. 5333

ENGINEERING SURVEYOR Residance:
esidence: 96 7776 P.O. Box 220 Phone: 76

17th June, 1960,

The #anaqer,

Hestern District,

Kennecott Explorations (Aust.) E&/L.,
P.0. Box 46,

UNLEY., 5.A. 5061.

Dear 5ir,

Sggéial Mining lease No. 199 = Boundary Definition.

The survey to define the boundaries of Special Mining Lease
No. 199 has been completed, and the co-ordinates of the cairns
established are indicated on the plan attached.

The tesults of this survey show that the cairn now known as
Sams Foint is 71.22 yards south of the southern boundary of
S.i",L. No., 199, and the cairn now_known as Northern Cairn is
285,21 yards south of latitude 30°% 0S' which is the northern
boundary of S5.M.L. No. 199.

The southern bouhdary of this Lease is defined as being a line
originating at Yudnamutana Hill going 7 miles due east, then 14
miles due north, and then 3 miles due east.

The method of calculation and field procedure for the establish-
“ment of these boundaries was as follows:=-

The co-ordinates of Yudnamutana Hill and Freeling Heights were
supplied by the Department of lands, and these co-ordinates
originated from Mt. Lyndhurst which is a First Order Trig
S5tation., :

The Department then used the most recent survey data available
which was a trigonometrical survey carried out during 1857 to
calculate the co-ordinates of Yudnamutana Hill and freeling
Heiohts. These co-ordinates are on the Transverse Mercator
Frojection Zone 6. ‘ o

wWwe found two identical hills, each with an old survey cairn
on the top, in the vicinity of Yudnamutana Hill., We adapted
the most. southerly hill as being the true hill.
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Kennecott Explorations. (2) 17th June, 1969.

The distance between the southerly hill and Freeling Heights we
measured as 14,508 yards, and the distance between the northern
hill and Freeling Heights we measured as 13,752 yards.

The distance between Yudnamutana and freeling Helqhts as supplled
by the Dept. of Lands was 14,408 yards. .

We adopted this southern hill as being the correct hill as
the 100 yards difference between the calculated and measured
distances is as good as could be expected considering the
data used to calculate the distance.

As the boundary to be established originated from Yudnamutana
Hill the actual co-ordinates of this point are of no great
consequence as it is the actual cairn on the ground that defines
the bounrdary. :

I1f in the future Yudnamutana Hill is tied in wore accurately to
the First Urder Triangulation System and its co-crdinates are
amended it will not affect the actual location of the hill with
relation to the lease boundary.

For this reason the bearing from Yudnamuténa to Freeling Heights
and the co-ordinates of Yudnamutana as supplied by the Dept.
of Lands have been adopted.

Cur field procedure was then to measure distances and angles to
points now known as Northern Cairn, British Empire, Sam's Foint
and New Hill.

All distances were measured with a Tellurometer, Fodel M.R.A. 1,
on hire from the B.H.P., ihyalla 0ffice, and the angles were
read with a Watts 1" Thoedolite.

We then calculated the co-ordinates from the new points thus
established and the co-ordinates for the north and south bound-
aries of Special Mining Lease No. 199.

The plan attached sets out the location of the pOlntS establish-
ed and their co-ordinates. :

We are also forwarding the oricinal plus two prints of the
Stadia Survey carried out within the vicinity of the British
Empire addit.
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b
Kennecott Explorations.  (3) 17th June, 1969.
Thank you for the opportunity of assiSfing in this pfoject,

and we would be pleased to carry out any further work for
your company.

Yours faithfully,

1569,



J.D.Q'CALLAGHAN : LICENSED SURVEYOR.

KENNECOTT EXPLORATIONS (AUST) PTY. LTD.
Special Mining Lease N° 159
LOCALITY PLAN
- Scale : 2000 yords Yo | inch

Savings Bank Building 97 King William St #«Je\atde
Phone 51 5749 QBFc.r \563 13-6-69.
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Northern Anomally S.M.L. 199



LINE I _SOUTH

OO@D

Sample No

1bs U, 0,

DePofite |

Footage ‘p,p,m,‘ 50g Average
| 8 | per ton | Th
ca1851 A | | 0-100 50 0.13 300 |
- B | 100-200 50 0.3 400
52 A | 200-300 20 0.23 240
B 300-400 90 | 0,23 ¢ 50
B3 A 400500 < 30 - 160 | per ton
B | 500-600 | <30 - 350 | over 1300'
54 A | 600700 30 0.09 350
B | 700-800 < 30 - 200
55A | 800-900 | 70 0.18 220
B | 900-1000 60 0.16 140
56 A |1000-1100 |- <30 - < 50
B | 1100-1200 <30 - < 80
§7 A |1200-1300 40 0.10 <so |, |
B | 1300-1400 <30 - <50 |
58 A | 1400-150C < 30 - < 50
B | 1500~1600 <30 - <50
<50

59 4

| 1600-1700 |

_L30
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LINE I NORTH

| Sample Noﬁ

Footage | pepems] 1bs Ug04 | pepems| Average
'l U | per ton | Th

36056
78
»

80

AN 8
b M
[

81
82
83
84
86
86
87

88

| 200-300. | 46 | 0.0 Ja400 | |

i 8

{ 900-1000 § 30 | - | 450
‘| 1000-1200 | 100 '} o0.26 | 200
| a100-2000 | 56 |  0.13 | 260

| 1200-1300 |<30 - | 200

| 1400-1500 {<30 | - {850

| soc-e00 | 66 | o0.16 |10 |

| 1600-1400 | 50 | o0.13 {200

0-100 | 80 | .21 | 350

100-200 | 70 | o©0.18 | 400

300.400 | 100 | 0.26 | 220 |
} : | | | 0,15 1b Uz0,
400500 | 40 | 0.10 {120 | por ton

-« over 1400

4

. 800-900 | s0 | 0.13 | 3s0o |
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| Samplé No |

Footage

Pepeite

u

1lbs Uag

per ton

8

Th

1 PesDom, :

Average

C41689 B |

60 A;%
61 4|
62 Al
63 A/:

64 A|

65 A

66 A
67 a

68 A}

0-100

100-200
800~ 300

3@0-— 406
I <30

460-500

800«-600 |
600-700

700800 |

800900

960-1000
1000-1100.

1100-1300"
1200-1300/

1300-1400'
1400-1500,

1500-1600.]
16001700 |

4700-1800
1800-1900

90

| <30
;,<3O

<30
<30
40

60
70
70
30
30
<30
40
40
<30
40

<30
40

0.28

0.10

0.16
0.18

0.18
0.09

0.09

0:1
G.1

§<50
70

fng

| 350
1 400

| 350
{ 280

1 380
{240

] 160
| 220

§<50 :
1 200

1 160
180

180

180
80

0.1 1b Us0,

per ton
over 1300¢




_ 0035
LI®g  ITE
Sample o { Footage pqp,mg~: ibs U388 | pepoms Average
: l u© per ton Th
C43869 A | 0-100 40 0.1 < 30
B | 100-.200 | <30 - <50
70 A 200~ 300 .60 0.16 160 0.1 1b 0308
B | 300~-400 < 30 - 280 por ton
' , over 700
71 A 400~500 30 0.23 50
B 500~ 600 < 30 - 350
72 A | 600-700 | %0 0.1i8 160 ||
B | 700.800 < 30 - 160 )
73 A 300«9800 < 30 - < 50
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Linpg  1¥
Sample Noal Foontage | peDem ibs U?@g p.Yims | Avorage
| U }; per tan | h
341878 B 0-100 | <30 - 50
94 A 106.800 | <30 ﬁ 50
B 200300 | <30 - 50
75 & 300-400 | < 30 " 50
B 400-500 <30 - 50
76 A 500 600 50 0.13 50
B 600.700 | < 30 - 80
77 & 700.800 40 0.1 70 0.1 1b U504
B 800-900 80 | 0.1 140 | per ton
j { over 700!
78 4 900.1000| 40 0.1 100
B 1000-1100{ <30 - 140
79 &4 | 1100-1200| 60 0.16 70
B 1200-1300] <30 - 240 | T




800-900

LINE V 0040
{ Sample No | Footage PeP.m. | lbs UBOB PeDefs Average
“ U per ton Th
C41880 A} 0-100 | < 30 - < 80
B| 100-200 <30 - <50
81 a| 200.300 < 30 - < 5O
~ B{ 3004400 < 30 - <50
b
82 A| 400500 40 0.1 50 0.1 1b U,0,
B| 500-600 40 0.1 <50 per ton
: —— over 200!
83 A} 600-700 < 30 - < 60
B| 700-800 < 30 - 60
84 <30 - <80
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LING VI

_Sample'mo Footage p;pgm;; 1bs 03081 pspsms | Average
1 v | per ton . Th

36089 | 0-500 | <30 . 180
90 |soo.00 | 60 | o0.16 | 160

o1 1 700800 | < 30 i - 450

92  {s8oo.g00 | 70- | 0.1 280

- 5 ) 0.14 1b U0
93 | 900.12000] <80 - 1 400 ! 378
‘ o | b ' per ton

o4  |1000-1200| 120 | o0.32 | 160 over 1100*

95 1110041200 o0 | o0.28 | 160
96 |1200-1300| <30 | - 280
97  |1s00-1400]| 40 | 0.10 | 260

08  |1400-1800| <30 | - 1 220

99  [|1500-1600| 40 | 0.10 260




004%

Sample No

ibs U0,

Pepefs

Footage | pepeity 304 Average
[y pér.tan Th
¢36103 0100 100 0.26 a0 | ]
4 100200 80 0.23 200
5 200300 140 0.36 200
6 300-400 140 0.36 220
9 400500 | 30 0.09 300 0,24 1b Uz0g
per ton
8 500- 600 70 0.18 160 over 1100
9 600-700 20 0.18 50
10 700800 120 | 0.31 260 |
11 800-900 160 | 0.49 1§o
12 900-1000| < 30 - 240
13 00| ©0.26 240

1000-1100{
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- Chip line Uranium and Thorium Results

Eaétarn'AaOmaliva.ﬁ;L‘ 199
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| sampie No |

Footage |

PaDafle

Th

Average

|

C36051,

60
61
62
63
64
65
66
67
68
69
70
71

79

78

74

R R . N

- 0-100

100-300

2004300

300-400

- 400.500

500. 600
600700
700,800

1 800-500

| 9001000
| 100041200
! 1200.1200
| 1500-1400
| 1400=1500
} 1500-1600
| 16001700
| 1700-1800
| 1800.1900

19002000

. 9000-2100
| 2100-2200
22002300

] 23002400
| 2400-2500

| <30

< 30
30
40

&0
80

40
40
80
50
60
80
100

{ <%0

50
<80
- <30
- <30

1 <30

<30

<50
<50

§0
<60
<8O

70

50
<80
<80
<50
<80
<BO
<50

<8O

<50
<50

60
3 -1¢
<50
<80
20
50
50

iio.;s lb'U308
| per ton
{ over 12001




OO@U

LINE 1I
Sample No Fg@tage pepem. | 1bs 0808 pepom. | Average
u per ton | Th
41885 A 0-100 < 30 - 100 |
Bl 100-.200 40 0.1 <80 |7
86 A | 2004360 70 0.18 <50 |
31 300-400 70 0.18 ¢ 50 0:12 1b U0,
87 & | 400-500 ¢ 30 - 90 per ton
Bl 500-600 50 G.13 {50 over 800!
88 A| 600-700 60 0.16 ¢ 50
B| 760800 50 0.13 <50 |
89 A | 800-900 60 0.16 <50 |
~ B| 906-1000 <30 - (50 =
90 4 | 1000-1100 | <30 - < 50
8]1100.1200 | <30 - < 60
91 A | 120041300 <30 - 100 |
B | 13001400 | <30 - <80 |
92 A | 1400-18C0 <30 - (80
B | 1500-1600 ¢ 30 - <50
03 4| 1600-1700 | <30 - < 50
B | 1700-1800 ¢ 30 - (50
94 A | 1800-1900 | <30 | <50
- B | 1900-2000 A
95 A | 2000-2100 | <30 - < 80
B} 21002200 | <30 - . <50
96 A| 2200-2300 < 30 - < 50
3| 2300-2400 | <30 - <50
97 a| 2400-2500 | <30 | - <50
B| 2500.2600 | 30 - <50
98 4] 2600-2700 <30 - 80
8| 2700.2800 <30 - 60
99 A| 2800-2900 50 0.13 < 50
B 40 0.1 <50

| 2900~3000 |
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Tables of Assay Reoults

Beitioh Eripire Area
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0047

ASSAYS "OF “SAMPLES - BRITESH EHPIRE MINS ARBA ' INITIAL RECONNAISSANCE

}\
Al \\
AN

U0, | Co > 1 2Za | o rg
Sample No | Location Rock Type 1bs/ton p.pems | pePem. | popom. f’p.p.m, oz/ ton
C 43206 Ridge 1000' South of | lleta sediment, 241@;6% - - - - -
British Empire fline. irvegular 7 s
fracture face.
C 43207 Haematite section of | Rock chip 0.98 20,500 . 320 35 18 lo.6
fault zome above samples near ' 1
British Empire adit. fault planc.
2000 c.p.Ms
C 43208 South edge British Rock chip 81.0 30,300 | 59,000 620 5 0.8
Empire Mine outcrop. samples meta :
quartzite with
kasolite and
copper staiaing |
on joiats.. i
C 43209 Barytes section of Rock chip 1.34 1,800 110 4% 12 <1 DPepPefe
fault zonme above samples. Baryte '
British Empire adit. meta sediment,
minor copper
staining.
C 43210 British Empire adit. | Channel sample < 0.1 6,000 480 270 3 ki pep.m.
Last 2@', south W@ll.' C@P{D@r stained -
pegmatite.




48

ASSAYS OF SAMPLES . BRITISH BUPIRE MINE AREA JXINITIAL RECONRNAXSSANCE (CONT)
U0, Cu | Pb Zan do | Ag
Sample No Location Rock Type 1lbs/ton |p.p.m. Up.p.m. PoPeilie PeDelly oz/ton
C 43211 South of British 50* rock chip 0.1 240 290 65 B k1l pepem
' Bmpire. acrogs meta : o
’ guartzites.
C 43212 | South end British Quartz-mica fock|  0.33 400 160 45 3 fa
Empirce outcrop. with kaselite on : ' ‘
' joints and
cracks.
€ 36220 Highly radicactive talachite, 29.9 270,000} 46,000 300 12 -
Fracture south east pyromorphite,
of adit. torbernite

1 religs.




TABLE 2

BRITISH BMPIRE MINE AREA < CHIP LINE ASSAY VALUES 049
Sample
_ { Footage lInterval U | u Th Cu
Sample Ho Chip Line fts il g 1bs/ tom pePnie Pepoemms PePeMe Notes
C 362%4 A 0 - 25 i - < 30 <50 270 Hetaquartzite; minor
Cu stains
C 36295 A 25 - 50 1 - <30 < 50 480 |Metaquartzite
C 36296 a 50 ~ 75 1 - < 30 60 430 Sheared zomne, biotite,
imalachite .
5 .
C 36297 & 75 - 100 ] 2 - <30 60 230  |lletaguartzite Cu
staining
C 36298 A {100 - 128 2 0.21 80 1 <50 1500 Cu stained meta
| ' guartzite
C 36299 A l12s = 150 | 2 - <30, {<so " |1500  |Cu stained meta
] gquartzite
C 363C0 A 150 - 195 2 - 30 60 18C0C Cu stained meta
' quartzite
C 36201 A 175 - 200 2 0,09 30 <50 240 ltieta quartzite
C 36202 A 200 - 225 2 - < <50 85 ‘lleta quartzite



CuIP LENE ASSAY

BRITXSH BMPIRE. MENE ~AREA = V&EUE@ (@@r\?)
’ ” ; ,P’c;we=tag@ P} Zn Co Ni }Mc-a , -

Sample No | Chip Lime fe. PePeiite DePoimte p.p.m.r p;@,@ai PePeme Notes

C 36294 Py 0 - 25 1%5 é%é 5 5 <3 Hetaquartzite; minor -
Cu stains.

C 36295 A ‘ 28 - 50} 170 420 5 10 <3 lletaguartzite. |

C 36296 A 50 «~ 785 | 130 200 5 5 <3 Sh@are@ zone, biotite, |
malachite.

C 36297 A 75 - 100 330 270 8 5 3 Metaquartzite Cu stainiag.

C 362938 A 100 - 125] 850 500 i5 10 8 Cu stained met@qma?tzite.J

C 3629¢% A 125 - 159} 540 ;4@ iQ 10 3 »@u stained metaquartzité.<

€ 36300 A 150 - 175 250 90 5 io 3 Cu stained metaguartzite.

C 36301 & 175 - 200 5 : 60 5 10 3 Metaguartzite. )

C 36302 A 200 - 235} 55 40 5 5 3 Metaquartzitc. B




0os)

TAaBLEB 2 (CONT)
Sample |
7 . Footage | Interval 4] U Th , Cu i
Sample No | Chip Linc £e. £t 1lbs/ton | pep.m. PaPelite | DePofe | Noteg

C 36261 B 0 - 325 1 - <30 80 200 Fractured metaguartzite
weak Cu stains.

¢ 36252 B 25 - 50 2 - <30 80 386 | Metaguartzite, high

’ 1 coumt Lracture 447
- weak Cu stains.
C 36353 B 50 - 75 2 0.13 50 50 5600 | Stronger fracturing,
{ hacmatite veinlets
- Cu stainiag.

C 36254 B 75 - 100 2 - <3G 60 5500 Fractured guartzite,
Cu in fault with
biotite 2* wide.

C 36255 B 100 - 132 | 2 - <30 50 490 Practured gquartzite
wealk Cu stains.

C 36256 c 112 - 320 |CORTinEOSE 430 100  |19000 | Biotite with malachite

Chaanel azurite ia shear.
C 36257 c 1120 - 145 2 - <30 50 300 | letaguartzite, minor




BRITISH BWPIRE [INB 4RBA - CHIP LINE assa¥ varuss (conr) OUS&

- { Pootage P Zn Co Hi ' tlo » )
Sample No | Chip Line Ete PePefe | DeDells Do Do lite PsPoble | Poliefie Notes
G 36251..' E O - 25 § 80 ;f 80 1 B 5 - 2 3 Fractured metaquartzite,
' ‘ ‘ Hweak Cu stains.
C 36282 B 25 - 80 | 1200 | 230 ] 10 : 10 ‘ 8 { ‘lletaguartzite, high
. ; 1 . count fracture 44°%
wealk Cu stains.
G 36253 B | 80 - 95 | 200 - 40 1 5 1 10 I a8 Stroanger fracturing,
- haematite veinlots.
Cu stainlog.
C 362584 B | 75 « 200§ 230 f 80 1 20 as ' 3 Fracturced guartzite, Cu
: t im fault with biotite
2* wide.
C 36286 B 100 « 2312 2C0 35 5 5 ] Fractured gquartzite.
- Heak Co stains.
C 36356 C 112 - 120§ 980 180 1 28 , 70 4 Biotite with malachite,
‘ - azurite im shcar.
¢ 86257 | C 120 - 145 80 35 20 8 5 Uetaquartzite, minor Cu.
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(RN
W

Ta v

FT.HN B L B-- 2 { CORT- }
Sample : A
; ' Footage | Imterval (] g Th { . Cu 5
Sample No | Chip Line £t £t% 1bs/ ton PeDelte DeDe : pa@imf | Hotes » -

C 36258 C 148 «~ 170 } 2 - < 30 < 50 770 Hetaguartzite. ‘Rare

! Cu staining. '

C 36259 C BI0 - 195 2 - < 30 <80 340 lletaguartzite with

‘ chiorite, haomatite.

Rare Cu staining.

C 36260 C los -~ 215 2 C.09 30 < 30 420 Hotaguaortzite with
haematite.

C 362061 C .?15 - D40 2 - < 30 <850 230 - KHotaquartzite, minorp
Cu staining.

C 36262 C 40 ~ 2685 2 - < 30 <50 220 - Hetaguartzite.

C 36263 C 165 - 290 2 - < 30 <50 25 lletaquartzite, barytes

! veinleots.

C 36264 € P90 - 318 2 - < 30 <50 170 letaguartzite with
chlorite, haematite
fault at 315°*

~ G 36265 C 315- 340 2 - <30 |=s0 40

Cuartzite with barytes

veinlets,



S4

BRITISH ENMPIRE [MINE 4RBA - CHIF LINE _ASSAY VALUBS _(CONT)

Footage

Zn

Ni

fo

: e} : Co
Sample No Chip Line f£t. P.Pefs PePoie Pep.m. PefofMe | DePele | Notes
G 36258 ¢ |145 - 270 166 35 5 5 3  Motaguartzite. Rare
- i Cu staining.
C 36259 ¢ 470 - 195 310 80 30 5 3 | letequartzite with
' chliorite, haematite.
‘Rare Cu staining.
C 36260 C 195 - 215 200 50 5 5 3 | Hetaquartzite with
- hacmatite.
C 36264 C 1215 - 240 180 20 5 5 3 i Hetaguartzite, minor Cu
_  staining.
€ 36262 c (240 - 265 120 20 5 5 3 letaquartzita.
C 36263 C 1265 - 290 | 35 5 5 5 3 Tetaguartzite, barytes
 veinlets.
C 36164 c 290 - 345 65 420 %0 5 3 fletagnartzite with
ehlorite, haocomatite
/ Toult at 3i6*
G 36265 C JL5 - J40 28 i5 5 5] 8 Quartzite uwith barytes

1t veinlets.
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TABLE 2 (COHT)
Sample
Footage Interval U ] Th Cu v
Sample o Chip Eine Fte £Ca ibs/ton PeDeie Do Peliie P e [ ofite Hotes
C 36266 Cc 340 - 365 2 0.:10 40 80 1200 Guartzite with baryte
veins carcying
hacmatite developments
€ 36267 Cc 365 -« 390 2 - = 30 <50 30 Quartziteos thin
barytes mase on edge
breccia pipec.
¢ 36268 c 500 - 418 2 0.10 40 < 50 70 Uaematite gquartzite
~ brececia, Darytes at
first.
¢ 36221 D Continuouy chip 1.3 500 120 7500 Pepnotite with
é?ép s0v | - mincraliscd shears,
{ P malachite.
C 36215 B O - 10 1/2 - . 30 140 3000 - Fault zoamc, barytes,
malachitc.
C 36246 B 0 -~ 33* 2 0,16 8¢ 140 6300 Fault zonre, pegmatite,
malachite.
T 36243 G C -~ 28 i - < 30 . <50 470 Dircetly above adit.

' tletaguartzite, minor

Cw staiss.



BRITISH BUMPIRE _MINE ARBA - CHIP LINE ASSAY VALUES  (CONT) ESé;

Footage 2b KA Ceo Hi o
Sample No Chip Line fe. {BeDolile DeDeoMa PePefic [Depelite Do Dre e Notes
C 556266 C 340 ~ 368 78 15 5 5 13 Quartzite with barytc
‘ ' veins carrying hacmatiteo .
developmento.
C 36267 C 365 - 339G, 25 10 . 5 5 § | Quartzites then Barytes
wmase on edge breccia
- pipe.
C 35268 c 390 - 415 740 15 5 5 40 | Hacmatite quartzite
brecgcia, barytes at
{1 Pirst. :
¢ 36221 D conBin- | a0 130 5 5 <3 | Pegmotite with
S vous chip | mineralised shears,
- mnlachite.
G 36215 B 8 - 20%. 190 S0 16 g 8 | Pouit ZONG, Darytes,
- mnlockito.
¢ 36216 B 0 - 33Y% 760 270 1.0 10 g Foslt zone, nogmatite,
melachite.
C 36213 G 0 - 28 130 &c <5 10 3 Divreetly adove adit.

Loteguastzite, WAinoP
Cu ctainc.



T&BLE 2 (CORT) €55g7
Sample
Footage Eatoerval U ] Th Gu
~ Y ] . - ) L 213
Sample No Chip Lime £t £t 1bs/ton PePofle  [Pepeifte DeDolile Hotes
¢ 36214 G 28 - 43 i - <30 | <s0 1900  [pbove adit. lalachite
: : ‘Hn pegmatite.
C 36218 a o - 11 [oontin- 1.3 | soo l<s0 43000 roult with haomatite,
uous : i v IR .
leninp pesmatite with
- malachite.
C 56219 p 0 - 7t |Contin~ 0.24 80 | i e8] 12300 ?aultvwiﬁh hacmatite
VOB ‘Pn?ytes. peamatite
qechip 1ith malachite.
C 36269 3 0 = 28 k4 o, 8% 120 <50 810 Shear zone to 141
fthen metaquartzite.
c 36270 | = JF 25 - 50 i - <30 <50 180 hletaguartzite.
C 36271 J 50 - 75 i - < 30 i <50 140 Tetaguartzite.
¢ 36279 J 75 - 100 i - < 30 <50 350 lletacuarezite.
C 36273 3 100 - 426 | 1 - <30 <80 40 Hotaguartaite.
¢ 36274 3 125 - 150 % - <30 60 120 b@@aquaytzi@@.




=5

BRITISH EMPIRE HINE AREA - CHIP LINE _ASSAY VALUES { CORNT)

pﬁ) i

Footage . Zn Co Ni Mo
Sample No Chip Line £t. DePefle | PDeDeBle | PoDolle PePelile PePafite Notes

C 36214 G | a8 - 43 210 60 <5 | <5 <3 | Above adit. Malachite

: . - O : in pegmatite.

C 36218 H 0~ 11 | 1800 140 10 5 3 ‘Fault with haematite,
pegmatite with
malachite.

C 36219 I o - 7 530 150 20 10 3 | Fault with haematite,
barytes, pegmatite with
malachite, ’

C 36269 J 0 - 25 230 20 5 <5 <3 | Shear zone to 140

S : | then metaguartzite.,

C 36270 J. 25 - 50 410 40 < 5 <3 Metaguartzite.

C 36271 3. 50 —. 75 220 55 . 5 <5 3 Metaquartzite.

. ¢ 36272 J 95 - 100 | 220 95 5. 5 <3 | Metaguartzite.
C 36273 - 3 1100 -. 125 | 160 30 -5 <5 <3 {tletaguartzite.
¢ 36274 J 195 - 150 380 70 -5 5 3 Metaguartzite.



=

T A2 & 3 feaont )
Sample - .
| Pootsage Iaterval U Tix Cu
; ; , . " . c N e I . Notes
Sample He Chip Line, £t £t. 1b3jt@@ Do [afle Do Dele DePem Vot
C 36393 J 180 - 195 1 - < 30 < 50 35 Hetagquartzite,
C 36296 3 198 - 20§ 12 - < 30 <80 35 | lietaquertzite.
C 36383 K 0~ 25 1 0.26 100 <50 3900 Adjacent to high grade
: U frocture thea
metagugrtzites with
{ Winor kasolite, Cu.
C 36586 K 2% - 50 2 - < 30 <50 330 lletaguartzites, minop
‘ Cu staias. ‘
€ 36287 K. 8¢ - 76 2 - <80 < 50 130 {ldetaguartzites with
-/ {minor kasclite on joint
A
¢ 36288 iy 75 ~ 3000 @2 0.09 3¢ 70 L 230 lHetaguartzites with
®inor Lasolite on oLt
C 36289 R 135 - 16C a - < 30 60 370 No outcrop 100 -~ 135
Hetaqugrtzites,
€ 36290 K 160 ~ 185 | - <30 < 8O 310 Lletaquartzites.
€ 36281 K 185 - 210 2 0.57 220 < 50 500

2le- Fraeture



BRITISH BUPIRE HNINE ARE

s
bl

_\;;;

co

- CHIP LINE ASSAY VALUES (CONT)
s Footage Pb Zn Co | Ni llo
Sample No Chip Line £t. PePee] PePefite § PePeMe| PoPelef PoPeie | Neotes _
C 36275 - J 150 - 175 290 30 <5 5 | 3 letaquartzite.
C 36276 J 175 - 200 120 35 5 <5 3 fletaguartzite.
C 36288 K 0 - 25 400 290 I <s | s \Gjacent to high grade U
' fracture then mete-
vwartzites with minor
&asolite, Cu.
C 36286 K {25 - 50 80 120 <5 <5 4 fetagquartzites, minor
‘ @m stains.
C 36287 K 150 - 75 78 70 ‘s 5 { <3 Netaguartzites, with minor
Rasolite om joints.
C 36288 K 75 - 100 140 60 | -5 5 <8 Hotaquartzites with minor
Hasoclite on joints.
C 36289, K 435 ~ 160 | 340 80 § 5 .3 No outcrop 100 - 135°
' : HBetaquartzites.
C 36290 K 7 460 - 185 | 150 80 <5 -5 <3 Jotaquartzites.
C 36291 K L85~ 210 640 95 i0 5 5 letaquartzites with

kasolite fractures, baryte



L lroretm e o

TABLE

2 _(CORT)
¥ { Sample
: . - Footage |[Inteprval é] , 8] . Th -~ Cu
Sample Ne | Chip Line £t. £t. ibs/ton | pePef. | PePoimis | Papeis | Notes
¢ 36203 L 0 - 80 3 I <30 | <50 75
C© 36304 L 50 - 100 | 2 ' 0.10 | 40 | <so 70
C 36205 L 100 - 150 | 2 < 30 <50 60
C 36206 L 150 - 200 | 2 < 30 50 60
: ‘ : Fractured
: . ] , : _ . lletaquartzites.
C 36207 L 200 - 250 2 <30 <50 60
C 36208 L 1250 - 300 | 2 . 30 120 30
C 36209 L |800 - 350 2 < 30 240 60
C 36210 L 350 ~ 400 2 <30 160 30
C 36211 L 400 - 450 2 < 30 450 50
C 36312 L }450 - 500 | 2 < 30 70 25




2= __CHIP LINE

&P

BRITISH EMPIRE NINE _ARBA

ASSAY VALUSS (CONT)

Pb

Sample Yo Chip Line | Fggfag@ p.p,m, D gnm‘ : ng o 1 I Ho .
‘ o D o Ve B s | o Dolfle p,.,pf.rm,. , 4pr._bp,.m. Notes
¢ 36203 L 0-50] ss 60 5 5 4
C 36204 L 50 - 10§ 400 85 <5 8 5
C 36205 L 100 - 15¢ 18 50 <8 5 5
C 362066 L 150 - 20¢ 35 30 5 g 5
C 36207 L 300 - 25¢ 25 30 <8 5 <3 Fractured
| ' iletaguartzites.
C 36208 L 250 - 3@{ 130 15 5 5 3
¢ 36209 L 300 = 35{ 120 40 5 5 12
C 56210 L 350 - é@@ 120 30 <8 <5 15
C 36211 L 400 = 45& 160 20 5 5 5
36212 L 450 - 500 95 20 5 5 5

¢}




Sampic Ho

| Chip lime

- Footage
ft.

Sample
Interval
£

—lbs[mq@

Cu

Bo Pelite ‘

Notes

C 36297

ADIT

C 36278

ADIT

10 - 20 |

¢ 36279

ADIT

20 - 30 |

£ 36280

ADXT

C 36281 |

ADIT

40 ~ 50

¢ 36282

ADIT

50 -~ 6O |

C 36283

|  aprv

C 36284

ADIT

} 70 - 94|

Contin-
oous

} Channel

of
South

Wall’

.13

2000

Fanlt. Qr@SBe@
metaquartzite with
Cu stains. :

< 850

1700

<30

250

940

<30

280

2500

<30

| 160

] 2100

<30

70

6900

Fractured
tletaquartzite.

40

< 80

73100

30

=50

7700

Luartz-Cfelspar

pegratite with

- malachite.
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BRI?ISH ‘EMEERE MINEG ARED - CHIP LINE ASSAY VALUES (CONT)

| Footage Pb 2 , Co Hi { do
Sample Ro Chip Lime feo PePefle | PePefle | PoPoiite Do Dale, PeD e, Notes
C 36277 ADIT 0 - 10 620 360 5 5 <3 Fault. Crushed
: metaquartzite with

Cu stains, “

C 36278 ADIT 10 - 20 270 240 5] 10 3

C 36279 ADIT 20 - 3O g0 a0 5 5 5

G 36280 ADIT 30 - 40 260 190 5 5 3 Fractured
Metaguartzite.

¢ 36281 ADIT 40 - 50 | 220 80 5 5 4

C 36282 ADIT 50 - 60 . 260 95 10 5 3

C 36283 ADIT 60 « 70 490 390 8 53 <3 Quartz-felspar
pegmatite with

C 36284 ADIT 70 - 74 | 430 310 s <5 <3 malachito.
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Sample Number
Location
Identification

Hand Specimen Description

Microscopic Description

Assay values

Aé?ﬁl‘Da ]La

Sample Number

Location
Identification
Hand Specimen Description

Microscopic Description

e

«o

<o

oo

oo

e

e

oo

.13

o

0066
36224
X6

Metaguartzite

Coarsely granular ? feldopathic
metaquartzite with malachite
films om £racturce surfaceo.

Fairly coarscly granularg
strained quartz formo the bulk
of the rock with ippegular
interstitial poetches of
cryptocrystalline silica and
fine sericite {(white to piank im
hond specimen). Sub parallcl
patches and Xths of chlorite
with opague imclusions (altercd
biotite), and muscovite laths
{(which may be sccondary), are
gecattered through the rogk.

Detrital hoavy mimorals occur
epardingly (ec.g. Ziron, osphenc).
Some quartz contains small
cuhedral feldspar crystals,
indicating a felsiec igncous
ovrigin,

Opagues consist of magnetite
(martitiscd) and haematite.

U 30, Cu 3400, Pb 480,
Co 8, N4 &5, Mo 3.

Zn 50,

36926

Adjacent to fracture face cast
of centre sample line L.,

Ferruginous, micaccous
metagquartziteo.

Dark, ferruginous metaguartzite
with muscovite flakes. .

The rock comsists mainly of large
strained mosaics of quartz, wlth
patches of fine sericite
aggregatces pseudomorphous

after ? feldspar, and laths and
agpgregates of chlordte- (with
opague inclusions) representing
altored dbiotite.



ATL.D. L, Assay values
in p.p.m.

Sample Number

Location

Identificavion

Hand Specimen Deocription

Miecroscopic Description

A.M.D. L., Assay value

Sample Number
Location
Identification

Hand Specimen Description

o0

oo

oo

e

.

-3

o

o0

oo

Yy

0067

Ieregular, porphyroblastic
growths of secondary muscovite
occur these ropreseant a late
greidsening stago.

Detrital heavy mincorals
{copecianlly. zircon and rutilo)
are mnot yYncommon.

Some quartz contains fcldsopar
inclusiong indicating a @elsic
igneous pProvenance.

Co 35, N4 10, Mo <3J.

36222

X5

i

CGrelseniscd lletaguarezdte
Pale metaguartzite with muscovite.
c 4

A myocovitised metaquartzite
congisting of mooaics of strained
guartz, occasional detrital

heavy minerals and rare fragments
of feldspar. Secondary muscovite
has developed as semi-continuolis,
sinuous patches containing
numerous fine needles of an
unidentified transparent,
colourless mineral (most probably
sillimanite), which have also
grown in the quartz grains
adjacent to the muscovite.

This type of metasomatism
involving the growth of muscovite
is typical of greleening.

U <30, Cu 280, Pb 140,
Co 5, Ni 10, Mo <3.

Zn 20,

36223
X416
lletaquartzite

Micaccous, pale metaquartzite.



Microscopic Description

A.-M.D.L. Assay values
ifﬂ p.pi’m.

Sample Numbesr
Location |
Identification

Hand Specimen Description

Microscopic Description

3

. -2 ]

Loen

o

0063

A meta quartzite concisting of
sutured, strained quartz gerains
with omall bundles of fimo ?
giliimanite ncedles, flakes of
chlorite (olterod biotite) and
small patches of socondasy

muecovite which developod

dinterstitially.

Oxide opaques occur sp@ma@ié@lly

and there are occasional gralns
of detrdtal hoavy mincrales The
presence of %elllimanitc im this
sample and ia 36382 suggests a
high metamorphic grado.

U 40, Cu 300, Pb 470, Zm 300,
Co 5, Nd §, Mo 3.

36217

Pegmatite below gquagtz-haematite
brocecida

Grelisendced pegmatite

Decemposed graphic quartz and
feldspar with occasional thin
films of pearly malachite.

This 46 a coarse, graphie
intergrowth of quartz and
microcline perthite. The
components are ostressed and there
has becm introduction of
sccondary muscovite. This canm

be reparded as a greisening
phase,

The films of groen mdneral are
compoced of finecly fibrous
malachite.
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Donkeys were used in an effort to tramsport portable
drilling equipment to the site of a radiometric anomaly
on Freeling Heights, a very rugged, inaccessible plateau
area in the northern most section of the Flinders Ranges
in South Australia.

The donkeys were obtained from Nepabunna Mission
where their owner, Morris Johnson, keeps them to pull a
cart he uses when trapping rabbits.

The closest approach to the drill site from the
plains was by way of a boulder strewn dry stream bed for
six miles then approximately one mile up a steep spur to
the drill-site,

The donkeys found no moving difficulty along the
stream bed after the first journey as they followed
precisely the initial trail.

Lack of water in the stream bed however became
critical as small soaks were quickly depleted by the
animals, and were drying up rapidly in the summer heat
anyway.

By the time all the equipment had been transported
to a point in the stream bed below the ascent spur, the
donkeys had to pack in their own water supply.

On the first ascent an impatient tug by a field
assistant over balanced one donkey causing it to roll
downhill two hundred feet into a gully.

This accident coupled with the extreme lack of water
led to the abandonment of transport by donkeys,

It should be pointed out that under better weather
conditions and with a more adequate water availability
the project would have been successful, The donkeys
adequately proved their suitability for transport over

"rocky and steep ground.
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The transport of the drill equipment to the anomaly
site was soon after completed by helicopter using slings,

Granite rock pools 1500 to 3000 feet from the drill-
sites provided adequate drilling water. To prevent the
evaporation of these pools before the drill was on site
1500, plastic bags capable of holding approximately six
gallons of water each were airdropped and filled with
pool water by a ground party. The filled bags were
tied and allowed to float in the remaining pool water.
The storage of water in these bags was found to be highly
successful, and was sufficient to complete the three
planned holes of one hundred to one hundred and fifty
feet depths. ' :

Photo 1 Morris Johnson approximately
14 miles on trail.,

Photo 2 Morris Johnson approximately
3 miles on trail.

Photo 3 P. Harbutt, contractor, followed
by his assistant and M. Johnson.

Photo 4 Returning to start point,
Tom Jarvis, S.A. Mines Dept.
driller in the rear. Tom has
now been on four difficult
drilling sites with Kennecott
during the past eighteen months,
The others were Shamrock Valley
Prospect, Shamrock Shaft Prospect
and 01d Knoll Prospect all in the
Flinders Ranges. He was the
right man for the job in every
case.
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