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A comparisen of *ss: Australia amd South
Apstralia suggesta that large high grede irem orebodies
ovcur An fiatly dipping favourable horisoms which have
a leached and ozidisoed appearmnce; siliossus stoeply
dipping iron fosmmtions exidine less sasily and produce
fow relativoly small orebedies,

Faultod or joimted carbomate rocks can
contain decp high gvade mamganese orebodies; shales
form blankst deposite of lewur graie,

~ombination rigs uveing retary leles in ovar-
burden, down-tho-liole hamsers in hasrd reok or Jdiamends

with soluble odl in the uvircalating water offer best
progress and ecsmamy fim exploratiomn drilliag.

The following observations are based en a brief visit
of inspectien to the llamersley Irem 'revinue of Vestoram Australia
by the Soush instraliam Director of Mimes, Mr, T,A, Baraess, amd
the Semior Geclogist (Irem “zpleration) frem 2Yth pril to 15th
Ray, 1963,

Theas observaticns arce a follew up to these mads by the
above frem lith to 29eh April, 1938 wvhen thay inspocted ivem ere
doposits at Yampi Sound, Keolyamobdbing, Tallerimg Feak otc, with
the late M, ¥illimgtom, Miming ngimcer,

In these two inspectiens virtwslily all the major kmowm
iron bearing arces of lissterm ‘wstralia within )OO0 milos of ths
coast bave bsem visited, s & total of 16,000 miles was travelled
Am 32 days om tha twe trips, time for imspuctiom ef oach deposis
was linited, Yherever possidblc visual estimasos of tommage and
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grede wars made amd checked by ssaminatien of field saps, drilld
degs atc., amd cempered with figurss queted by guides,

A examinntion of the literature ent Feturs gave a
further check, *f anything, publislied figures are comservative;
howover all figurus sapted AR Shia rapacs haxs kean publisbhas.
The Vesterm ‘ustralism Nimister of limes has ssmeumced that the
Hamersley Iren Frevince comtaims reserves of £,000 million tems
vis, J,000 sdillion t-n»Aor ‘bard hamatita” and 5,000 million toms
of "riselite" ore, Iy cempariaom Darrie (1961) quotes kigh grads
reserves in the Kiddleback Hemges as 165,04 tems "Temsnstrated”
and 18,1N tons "lnferred”.

troduction has takom place from Yampi Seund and
Koolyanobbing and is propesed fer }Xt, Geldeswerthy amd Tallering
eak, No firm title has yet beem given sver amny of the other
deposits in the state, CGovermment poliocy is to let out large
arcas to suitable organisations oy tcasting after vhich neget-
iations are entered imte with & view teo developmeat and production
virtually om & "company-pays-all” policy. Thus Mt, Goldswertdhy
Mining “esoclates are te previde all govormment buildings both
at their deposit and at the port,

Thanks arv dus te the “estern - ustraliaa ''epartment
of %lnxo.nad saveral private sompanies, in particular the Erohem
1Al ey, o, Ltd. (B.II.0P,) and emzinc Riotinto of - ustralia
Led, (. .R.:.) for facilitating the trips, supplyimg trameport amd
guidoes.

2, JIINE L ARY
Nem., 29 pril lepart Juelaids feor erth,
Tues, 3O .pril *, ustralism Geol, “urvey,
Ved, 1 May opart Ferth for rert iledland,
ihur, 2 Ray Inspect Mt, Goldsworthy (irem)
¥him reek (eopper}
_Frs, ) Yay Inspect Robe River ieposits (iren;

Hat, W Hay ;
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sum, 3 May iravel te leolgevda
Mem. & NMay Inepect Lamersloy Ucpesits (irom)
Tuos. 7 May Inspoct drilling »Attemoem (asbestos)

Tea, liarnes returned o Yerth ,
Inspect Tampire Uorge (asbestos)

Vaed, & May Inspsct ayles Gerge (irom)

- Roy i1l (4rem)
Thur, 9 May Imapsct -phthalmia a, (irem)
cet. 10 May Imspect Lalfour Jewns (mangamese)
Sat. 41 Hay imepott Mt, ooke ( o)

- ~erdie Voodies (mangamese)
sum, 12 May lnspect Moolyella (tim}

* Hardvle Barx
Heture t6 Verth,

Hom, 1) Nay W, Aust, Geeld, Survey
Inspect Teodyay {(foumdatioms)

Tuvs, L& May Main Hoads Beard
Imspect Leberatories (feundations)

Ved, 1) May Return to Adelaide

ilas 34337 shows the routs takomn by the drector and
the writer thrnmgh the Humersley lrem :Fevimce and thoe revuts taken

by the writer (o the manganoss deposits further east,
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Ekimmer, ¥, - ,, Skimmer, B.J. & Rubin, N, 1963 - Age amd
scoumslation Rate of ‘elemito-Dearing arbemate
:au;;;;;‘ in Seuth Austyalia, Sgismas 19 (3532)
Pe k .

Sofoulis, J., 1957 - Repert em lren ure Ueposite, Duagaliin -
Mt, “alton Arems, Tum -oalgardie Caldfields,

V.A., Gsod. Swry. ¥. Aust. Buld. AlR (1960).

Sefsulis, J., 1960 - Raport en Iren Depesits, 8ix Miles Nerth
of Roy i1l Seatiem, Nullagime District, Filbare
Goldfield, Aum. Rapt. Ssel. 2mry. X. Anas. 4939, p. 3.

Tismermans, ¢,[.,B,, 1963 - Naking the Dest of Xamganese
Deposdsa, 3. Afr. BiB. fag. Jaur. ob. 196),

Trusman, N.A,, 1963, “Seme Observations em the ninerelogy sl
sie of the orvoidolite veims at ¥ittemoom

paragone
Gorge, ¥.A,, Teshmioal . BAR. Bat.
detaide” enfemenne 196 lamcuntii '

L d b atad M‘ “ Lmo * S ° ] . o
s (h) 1962, . ham. Iag. Bay

- - 1962, mewwses Iren Usre Discoveries :rw
Yestern ‘ustralism Neewm. (Bg. Nin. Jauc. (12)

included An the above are refezences to Avren ore depoa~
its in Yestern i‘ustralia which were visited in 19358,

The Vestern iuwstralisa Geslagical Survey hss bean
sapping in the Fillare on varieus prejocte for seme years, but
u‘mmymmmmurorzm that more tham ome
regienal mapping party vas available. Twe partise sach of ome
guologist and a driver apwat a 6 menths field scasen in the area,
while amothor twe parties spant 6 womths betwoen them. These
partics, mambers of the Nimaral Ressurces Sectiom, preduced the
sqguivalent of b x S-mile slisots in 18 sma-menths.

It 1s undawstood that omev sheot, the Balfeur Sheet, is
being printed st the ssmont,. A regieowal mep of the Hamereley
Iven Frovince will sosm be available te the public em a soale
of 1" to 15 milos, and will be repreduced in the Ammual Report
for 1962, availadle 4in August, 1963,

The Stratigrapghic elumn ¢f the Hamersloy lrom
rrevimce shown below, was provided by the Vestern ‘ustralism
Geslagical Survey amd & summary will be repreduced im the Ammmal

Repert for 1962,
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Valley fill, scree, aliuvium,
IIRTIARX

rdsolitic Cre, .englemorates, oic.
Inoonformity vvvevvey

?
Unconformity v vvveyy ixposed cnnt mnd seuth of the
? A
Unconformity vvveyvye Hamerslivy Irem Prevince
4

VXl oRoUP (a2009")
Greywacke
ook -reek Lolessd te
emgiemsrate
Nark Shale
hisela Sprimg Dasalt
3sltetame & Uunrssite
Dessley Rivar ‘uartuite
Turres reek Fermmtion

ERRERER

(8900')

Beolgoeda Irem Fosmation

Voongarre asite

lisgll »elll Iepraticn

Brnclan iren lermhiien

Nt, McRae Shale

%, BYAvie Tgrmmsige

Vittemeon Lelomite

Narxa Yamha lxen Iarmaties
IQRXEBLUL GROUP (24000°)

Jeoerimmh orwmaties

ssrsEEEp

Me, Jope Basalt ete,
Raxdey jSamds tome
(TOTsL sm PROTEROZOIC) (3x00°)

Uncemformmity v vv v vy y

Gramite, Gresmsteome, Jaspilite

N.B, rmum are predominanily irom formmtioms
contain thin irem ferwmtions,

i1
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The Archwean Nosaulis resk Symtem ie msade up of
gremites, grocustomss amd Jaspilites. It ocutoreps as inliers
in the southernm part of the !lamersleye and nsar s, Hedland and
as large aress to the »outh ecast amd north cant of the lamorsley
Ranges. The Aychasan where seem dips steeply (e.g. Mt, Gelds-
worthy, *his resk?) s cemtain the jaspilite of the southern
gold fielda amd Mt, Coldsworthy, and alec base metal depesits,

Unconfermadly overiying the Meoagquite resk System 4s the
’priepcus Group (Proterosetc) made up of pebdle and felspar
sandstenes (4,000'), pillow Aavas (7,000°) smd sdales (3,000°).
The Ni. Jons Dasals has boem traced for 90 miles. The Jaarimsh
Shals Jermetion is chamoterised by fime bedding with ohert
nodules near the teop,

comformably sveriying the “ertescus Grouwp is the
Homsxalsx Gresn. wainly cheamiocal sediments wvith seme velcanice
amd shales, It bogins with the lNarre Nambhe Jlren Farmstien which
is characterised by bowdimage smd s been treaced for 300 milve.
This feormation has produced mmserows usually small amd this high
erade iron ore dadies amd is one of ths sconimically sigaifiosms
horisons., The ¥ittaneem Dealamits ie massive, finely bedded
and with ohert Damis s 12", It ususlly ferms the walley floers.
The M. SYAVAA LOENASAGE i» characterised by three jespilite
Sande; the upper eme (Brume's Band) varying fyem 17°11" se 18°)°,
has beam truced over 300 miles. Ume Amch of chert A2" frew the
top of this band Nae Deenm Sreced fer 105 miles and may alee have
boan recogmised ever JOO miles, }mm As precesding to
divide this 1" of chert amd the writer was able te reovegaise
mmmmmmam takem over 100 milos apart,
The MaRas Shalss are dolomitic in part asd, whore imspected at
Dayle's Gerge, were distimotly charty,

The Brackase. lDe orsmiisn 1s 2,200° shick; &t
may be shaley mear the top. Appreximately 1000' frem the base
are two or three somes rich in blus ssdestos (crecidelite) amd
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risheckits, Thsee Dave beem traced over a Llemgth of at least
xm&; they are adjacent te an horison cantatining pessible
Jelly fish, The bettem half of the Brochman Irem “ormmtien where
inspected may becoms e deet for the high greds hematite ore
bodies (see meoxs sectiom), The Yeald ¥alld Femmiism cemtainme
dolomites amd thin jaspilites and is overiaia by dacite, The
Benlgeads iren oXMALMANE L9 somevhnt shaley amd is net
distimguished by significant from ere depesits,

onformably sveriying thes Hamersley Grewp is the
¥ylee Cremin, weinly clastic sedimmts, fessilifereus in part
and with a thick basalt herisen.

BEots that there ares twe wmosmfermities abeve the ¥ylee
Group, atill im the Preterescic. The ertescus, Hamersley asd
Vylos Groups in the liamersiesy Ramges are relatively umdisturbed.
They form & aynclime tremding “.3.:, with dips of 3* - 10° ea
the nerth odge, with dips beceming steeper onn the avulh «dge and
townsrds the ssuth-enst, vhere steop dips svomr AR on cchelan deme-
basin structures,

During Tertiary times, jaspilite scree preduced madmly
frem the famersliey Group was depesited as grevels in clesed
draimnge arens, v.g. Tumpire and Dayle's Gosgo, and aleng river
valleys, ¢.g. Duck Creek, Noslgeesda . reek amd obs River., Theve
have beam at least twe, sad possibly as sapy as five, periede of
oscillation simwo during which wime, furthesr clastic sedimamte
were laid dewm, The Dase of the ferragineme gravel deposits
(sve piselitic irom ere) is mow 30° belew ses lavel,

The present vycle of srvsism has dissscted the Tartiary
ferruginous gravel fomming mesas of Lirem ore ani pwoduced a
druimmge systom like the Tertiary one, met emly im lecatisn amd
distridution, but alse im slepe. Later jaspilits scree deposits
of ore grede in plsses sy be related to this cycle eof orosiomn.

Ia the Balfeour Dewms symolims, equivalent recks eccur
bt wlike the lamersliey Ramge, the Balfeur Nowns area is rich
An sanganess, A summarised stratigrephic colimm 12 as fellews:-



TARLE 2
Valley fill, scree, alliuvius
ISRTJARY
alorete
Ualover Beds (chalcedomy esd Limestone Dreccias).
LEEMEAR

Braeside Tillite etc,
Various Samdstomss and Shales

Unconformity VYV VYV VY VYYVVYVYVVYVYYVYPYY

Noroema Shale (wangamiferous )
Palfeour 3hale
Dee 11111 Semdstons
.oonioen (Pemsal) ‘emglemsrate
Amgular Unoatifosmity vy VV VYV Y YV VYV VY VY Y

Beolgeeds Irom Yerwasien and Pinjien hers Brecois
?
?
.arewine Delomdi te (= Vistomsom Lelemite)
(= PORITSCUZL GROVP)
Lewin Shale (imel. Marva Namba Irea
Fermation)
Basalt (amd piseltitic limestene)(s Mt, Jope Basals?)
Rasal -englamerute (= Naray Semdstone?)

Usoonformitly v v v vy VY VYV VYV VYVYVYVYYVYY
eta,

”.
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Ths above tabulation modifies thas to be published as
"splanatery Hotos to the Dalfour d-mdlo Fhest as i: 1s wmerv
detatled in places amsi fmcludes the result of this senaom's
work,

There 49 geporel corroelation butwesn the Balfour Dewne
Ares amd the lamerslsy lrem ‘rovince, However, e irem form-
ations are not as woll developed ssdd tha middle portien of the
Hamorsley Oroup de missing e doss met cuterep., The top of
thie greup is represemted either by tiw lselgooda lvem ermatiom
(1 2ecetsien omly) or by the DimiAMM .Rart Brasoif, & terrestrial
deposit poasibly &« Precmmbrian Duricruet which was glaciated in
the Permian,

In the Hamganses Orewp, the Jeg (ALl Somdatems com~
taims thin bodded quartsites aswi is glawmsomitic, while the Dalfamr
Ahalus are grem, delomitic and cheriy or micacesus, The
Bsxeaph Bhale, the host reck for mamy of ihe mamganese depesits,
10 & chocolate shale amd comtaims mumoreus bremmise pellots,
averaging 12 mngaIsse,

The Davis [mlaxAlks contaims pillew laves smd is
amygdaloical preducing agats,

The Cahaver Deda ferwm mosss but where centimmous, this
formmtion is an imperiamt aguifer,

ALl the abeve ars liable teo madificatisons to aAcoemm-
odate owrremt work., Im particular, sepping ¢f wwe wosafermities
in the Uppesr Preteronsie seuth ¢f the Yamsyeloys shauld emable
batter corrslatien with the ideladde Systam. The ages currently
faveured namely uppermest Froteressic fer the Fertesome,
Hamersley amd Vylee GCroups do met appear to allew sufficiemt
room, for two wmconfermitics belew the _asbriam or the additiom
of the oclastic Arom formusions of Tampi Seumd amd the gimoials
eleovwberv vhich may be ihe eguivalent of the Aldgmte Sondstems
ami the Sturt glasiale respectively,



¥hile the chemtical amd geologioal theories beltiad the
deposition of jaspilite are theught to be lmewn, thers are sany
factors wvhich can enly be gussaed at, Seome are net only not
understeod but are actually misumcersteed,

Many workors for example somtrust the cCOMEOR CGCOWMPTURGe
of jaspilite in the Preo~ .ssbrian with their sbeance in latsr
rocks and suggeet that the emvircsmental cemxiitiens were very
different {o.g. Panielssem & Ivarsses, 1963). This igmorve
goological time, The base of the ‘ambriam i» spprezximately
360 millton ysars; there are age determimations available im
sxcess of 2,300 milliem years and Ruscorn 1s imsistemt timt the
sarth 1s 4,600 millton years odd, Thus Pre- asbrian tise is st
least shres to posstihly sevem times lamger Cham Peet- ambrisn
time, with presusadly thres te saven times mare oppertumisy feor
from ftoswmiien te be depesited,

Meorvover there were at leaet three and prebably msre
different porieds in whiich ivea formations were deposited
chesically dn the Pre~Cmbrriam, Just as there have bdeen & number
of perieds during which othsr chamicasl sedinmits, ¢.g. delemite,
wore deposited, In some of these, fer sxample im the Brasmsr
iron fesemtisom, deleamite &s imtimntely interbedded with irem
formmtion.

Recent cstimates of metallic fvom im ligh Orede Udrect
Shipping Ure, in cemcentrating Ore amd im the Fetemtial (thas
is potentially scomemis) Ressurces of ths werlid vary between
83,170 amt 127,055 millidom Sems of metallic drom, Cf this
Braxil and Vemesuela im South imerics, the Ouinea -omst,

South Africa and Tamgmmyika in Africa, India amd Austrelia have
35,700 millien tome, tiat ie approxismately eme-third ef the
world's resources, most of which are in Preo-lambwiam jaspilites,

Piam 8 JAS4 shews the known Jaspilite and other frem
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occurrenses in the werld, Imcluded im the reserves of the slder
develeped coumtries are large quantities of eatrsmely lew grwde
saterial net comeidered ors An the mewly devoleped countries,
This gives an widue Bias to yoserves in tho Dorthasrn hamisphere
particulariy MNorih of the Trepic of _amoer,

rlam 3 3353 ahows the Lalke Buperieor Type Saspilites
in Ml countries nentisnsd in the previeus paragreph on & base
mnp  takon frem .arwy (1938) smd suggosts that im Pyecssbrien
stimens there may weil have beowm & contiguwous aviressemt of iron
depestition in the Sgutherm Hemisphers, There 45 alse seme
evidenae of & similiar emviresmeat im the Northera liewdsphere
renging through the Lake Distriet of the Unised States of smerice
and the lLabrador Truugh of apnda and eostemiing via Scamdanavia
inte Ruseis sad pessibly to Mamchuria. The Jsspilites of the
southorm group contain smesmleus amsumts of seda, Thus the
crecidelise (Mlue asbestes) amd riedeckite of Vittemeoom GCerge,
V,A,, the Dababudanite frem Nysere, Imisa, the blus asbestos of
8. Africa (Miles, 1942) and the magnosioriebeckito of -erre
Belivar, Venssusla (Ruciesiok, 196)) represent seda rich jJespilites
net reported frem the Northera Memisphewre.

Tremendons ssounts of shase chamical sadimmmts were
doposited. Im the fmersiey Crowp, Jeaspilites mahe wp sver 1,000
feot of the volumn, Thess recks 4OouUr ever an area of 300 miles
tastewost by 100 wiles North-scuth, meceseitating the depositisn
of nearly 20,000 cubisc miles of from formation, /‘ssuming an
average grade of 235 te X0 Lrem, shis reguiree the depesitiom of
about 3,000 oubic miles ef METALLIC IRUN, d.s. sufficiemt to form
an AXLE otﬁ-tauan for the earth mearly eme mile im dlameter,

Hecent vessarch (Skizmer 196)) om dolemite sodimemtation
being sarried out at the Univereity of Adelaide suggosts acoretismn
rates of 0.2 to 0.4 millimetsws por year, ¥hilec the writer kaswe
of mo corvelation Letween delomite depeaition and frem
depesition (though thay de scour interbedded), Af mtes of
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deposition are sompuruble tha 3,000 feet of irem formatien weuld
srequire 3 millien years, for the irom 4in a group vhich «nm‘
in addition delemite amd chert,

In the Xt, Sylvia formmtion, the uppermest Jaspilite
banvd Ls being studied in detatl, Jerty two inchos from thoe tep
1s & onw inch bamd of chert camtaining & large mumber (mere them
200) of very fime chwmfoally precipitated Deds. Growps of these
can be w@d&ymnmcw oollected up to 100 miles
apart and posaibly W00 miles apart. “xitvapelating Skimmer's
data (etrictly apeaking thore may be ne bLasis fer this), 4t
appuars of the owdsr of 1,000 yoars weuld be mecessary fer the
deposision ot’ this eme imch bamd, ‘sseil svidance amd Figple
marks in othor mm;tn e.g8. Vilgwma 141l suggest shallew wmter
copditions are neceseary for depesitiom. Thus chis ome imch bamd
wuld seslm to require guiescent cemditions and ne clastio
additivew over a peried of 1,000 years in an area X0 miles Wy
100 milaee,

3.2,

No sigaificant petrelagical work has been dome by
the ’h‘uﬁ smstralisn Geslogical Survey during the curreat
progrumme on irom forsmtiew im the lamersley Ranges. lHewwver,
Males (1902, 1946) has carried out cxiemsive field amd potroleg-
1cal werk on these rocks and the wap of ¥.A, (63-507) accompamy=-
ing this report is takem from Miles (1983) with the lecatiens
comsidered by the present writer added.

The primary ere minerals are net lnewm but maguusite
with lesser hamntite togethesr with chert and miner furrugiasus
silicates are preswnt in the umwoathered rock, Apart frem the
flas dips the mest striking feature of the cutcrepping revcks is
tieir “extidised” appuarumce. This termimelegy, of cenmes weage
by Arem ore geclegiste, refere te the reddiah alightly seft amd
weathered appearance of wvhat was a magnatite or hamniite
Jaspilite which has started te lese silica by leaching smd ia
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whiuh the Lirom oxide has bees cenverted to humatite or goethite,
It indiontes fmmediatsly and mocrescepically the leaching of
silica apd frvom and suggoets through furtheor sariclment the
posadble ocourremce of erv bLedies in the neighbsurhosd,
In the writer's saporimce this ecoure almost solely
in relatively fliatly dippimg favoursable herisems in am area whichk
has eaperiemced abundant “dowswsrd-percvelating-eurface-watars”,
The only aresa in iuvatrelia where this has been seem in
& wholesale way is An the umsrsley Ranges where the jaspilite
is flatly dipping, tut relatively miner ccourrvpzes im stesply
dipping rocks ocunr in the OUnd Ramges and at ¥illgs ¥ia,
looclyansbbing otc,
The "enidised” appearsmcs of the flat lyimg Jaspilite
contrasts with the "silicveous” er “"silicified" appesrunce of
Jaspilites in the Ophthalmia Ramge, Tallering Ramge, emd Middle-
tack Ranges, Vilgema Hiill stc, whore black “"wasxidised® frem
*onide” bhands {magnstite, martits or oven hematite) ecour in

& siliceowm matrix, ilere winlessals leaching or tremsport of irem
is net wvident even theugh imdividusl dands em the surface may
have bosn vtched for a fov millimctres. +il the areas mensiemed
An thiis persgreph have steep dips and relatively fov and small
high grade ore bedise,

The lsaching of any mineral is & facter amangst ethar
things of the surface area of the minevel graine expossd, In
addition tv Jointimg ¢tc, grain sise is thaw oritical seo tiat
a fine grained jaspilite is mere likely to be leachsd tham a
coarse grajasd eF & resrystallised jeaptlise,

The orgmmic cemtemt of the wmaser is also iaperiamst,
Irens is scluble inm water centaining organic conpormds and is |
redapesited as gesthite om svapovatien, Nuring psrieds of heavy
rainfall silica 4s mere selmble, sspeaially in more acid water,
Ruclmick (19637) quetes wprimge of pil 7.2 « 6,1 dssuing from the
ovehody at .errv Holivar and ocomtaining 150-200 times mere silioca
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than from, lie suggests et § TONE of silica per year are
remeved from the ersbody preducing li tems of averuge grade ore
and caloulatocs that sive . erte Nelivar orebady ceuld e preduced
by exisiing climatic cemiitioms im 20 millien years, ignering
ordinary sresiensl preesssds,

It 4s thae Sapossible to igmere thw coNBE ScCourrance
of large orobodics in wmmotamorplwsed “"gxidised” LArem formmtioms
of low dips amd to centraat this with the scarcity sad smallmess
of ors bodice in siliceous ivem formstisms im aveas of high dipe
oF in arens of high grede metamorphism, It $a in areas of high
grade motamorphism and uweually in areas of high dips owever,
thas recryssalination has preduced coarse gruained Lrom fersmitisme
suitable for bemeficiation and which Decamse they cam preduco
higher grade and mere unifore furoace feeds are preferred in
highly developed coumtries to crude direct shipping ere of luss
than premius greds,

It is wafertumate that Seuth Austzalisa has ne mewn
dopenits of “exidined” irem fermatiion of low dips while the
e tanerplosed recrystalliised drem fosmation with the exceptioa
of Crecmpatch are ot snly toeo amall but oo far frem the ceast
for doveleopment., The high grade ore bodies of the Middlebaok
Ranges being cless te the veast have besa amd will centiams to
be developed but current thimking mehes 4t umlikely timt the
fime greinsd ummaguetic and very siliocvous jaspilite of the
Niddlobaock Namges will be develeped within a ldfetime,

The lesaching referred to above has allewed the smrich~
ment of irom formation te ferm blamkeot depesits of high grade
iren over favourable irwn horisems and all the tabulary high
grades hemntiteo depenits of the Hamersley Ivem !'reviaco are of
this type. Theee seldem eneved 100 feet im thickness amd
pessibly nﬁ-xm 30 feer, lowever sush leaching &s factilitatoed
by Taulting, streng Joints, mimer felds stc., amd Vheye these
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oscur the orebedies are a great deal thicker, 200 ft.,
scuasienally up te 300 feet thick, Thue they resemble clesely
the claseical orebedics of the MHesabi famge smd the Labrador
Trough.

Apart from shape these ore bodies are of twe mineralog-
1cal types ~ biscult otws and hasrd hamatite, Im the biscult evre
silice has bean leached loavimg & porsus sasse, seamcwhot aimilar
in drill serv to & packet of biscuits, The spacos betweon the
biscultsn repressnt the silisecus bands remevid while the porews
bisculis ropmm the leached ferruginows bamis, Such ors ia
| tha Mesabdi Range grados into

(1)"%ash Ore" where the silica fs partially leached,
the remaining silica ecourring as separais greias
whichk asre eaeily wshicd sut durimg bemeficiatien,
Vash ore sy grade inte oxidised and theon umexidised
" drom formmtiem.

(2)"Stump Ove®, in shick depesits where the weight ef
thoe ovurlying ers, sores or glaocials has compasted
the leschisd material.

(3)"Hard Cre”, vhere secomdary irom exides, geethite or
hematite leached from nearer the surface are
depodited lower down infilling leached material to
produce hard detise black orse,

In the Hamereley amd c;hmxm Ramges such hematite is
the main cementing saterial and such hard ores occur as despesite
over or im Arvom formatioms or occasiemally over cemsmted screc on
iren formatien, Tepographically mov amnd during carichment these
appoar to have existed im elevated frewe draiming postitions.
Emrichment appears to have occurresd during the Tertiary but At
is Llikeoly that loaching is still going om im some places,

The biscuit ore amd hard homailte ore bodies are almost
wholly restricted 1o the bettom of the Deelgeueda rezrmation amd
to the Marras Mamba Irca ‘erwation. Im the case of the Marra -
Membe ‘ormstion the ore bodies are frequemntly small thinm
discentisnous manganiferous and erratic in grade doth im planm

and section, - lmest all of very large ore beds ocuur where the




bottom Lalf of the Doelgecda lron .ermmmtion &s ciposed to allew
access to dowmward-percolating-surfaco-waters amd where mimer

structures have opomusd up the reck,

3.0, IAPLORATIUN UF IRON }URMALIGN
Inftially zaploration was net co-ordimated guologically.

At presont At is largely restricted to the Loolgeoeda Irom
‘ormation but complete cover of all the thicker irom forsmtioms
and favourable structures will folleow eventually. Large scale
| esploretion was carried out by helicepter surveys. Usually two
geological partiss used ome helicopter and were loapfrugged forward
altermatively. ~1l1l known ore bodies outcerop amd were recogmised
by geelogisss walking outcrops which are net revegnised
differentially in the air frem the ferrugimeus occurrences
referred ito above,

osteaning has not besn necessary andd sesting gemerslly
has boen confined to wagom drills, cutiing being logged by hand
lomns and assayed, lamond drilling, say svery 5th te 6Gth hols
As dome to comfirm structure. Limes vary, 800, 1000, ; mile
apart with drill heles at 200°' to 300' eemtres. The standard of
drilling is geomerally high, Assayimg is carried eut leocally
(7or details see later),

3ede

Fresumabily in Tersiary times whesm the ferrugiscus skin
was forming over the Hamersley pomeplain comeiderable detritus »m
shed from thoe eutcropping irom forsations. Seme was caught in
closed Lasins, seme deposited im river chanmels. Ussimage
initiating from hendwaters in the Poclgouda irom feormatien
received the greatost supply ferming trapped squidimemsional
doposits possibly in lakes im the layle's Gerge area etc, and
sinucus vlengates deposits in river valleys mow ocoupied by
ack -reek, Doolgeeds  reck amd lobe iiver. The formor remain
as tablelapd areas and the latter s terraces and mesas aleng

preseft day water courses,
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Thers is mo Qquuetion ithat the material deposited in
the upper edges or reaches of these depoul:i is Jaspilite scree,
' garse detritus, microcrystalliine chert frageents and Jaspilite
fragments ars recogmisadle. Simce T.ruuj timos however
comsidereble changes have takom place especially im the lewer
reachaes, 3Hilica has beom leachued out cempletely and the irom
has Leon revonstituted to form pirsolites of goothite 20 that
the grade has beem variched amd almest all treces of origianal
structures are lost, The saly clastic saterial resaining are
gccasional coArse quarts graims,

Im the Rebe Hiver chanmmel the oFfe mow reachss te 50
feet Bolow sca level at the westward and amd indicates at least
two pericds of oscilliation. The slepe of the bottom of the
sinucus deposit e idemtical with the presemt slepe of the Beobe
RMver whichh is rather sluggish., Durimg deposition a great deal
of wood, maimly fragmeats .* to " in diameter and " to 1" lomg
now recognisable im hand specimen wvas deposited but a great deal
of emaller matorial Ainvisidble to the maked eaye 4is said o be
included, iLarger pieces are rare, 7The shallow slope, the
abundant wood and the Jack ef clastic material have boen takos
by some workurs ie suggesti & bog irom deposited in a stagnant

rivir system,

6.1.

Lkecation: 85 read miles cast of Ft, liediland and 20 miles from
the coast. See Looatien 3, plam 63,307.

ARCRES* 130 miles from Depuch ls., the mearest suitable
possible pors site, If dredging of #t. lHedland is
possible ruil route may be reduced to about 80 miles.

Hald My Kt,. Ueoldsworthy Miming ‘sseciates, Lf.¢. .omsclidated
Gold Fields (Australia) Piy. Ltd., .yprue Nines
~orporation and Utah -onstructiems & Miming ¢, M. G.N.A,
bave a licemce to smport amd have enterod imto an
agrosment with the %,A, Govt, to build a mmilway,
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port facilitices amd two towms, cxportiag to begim within
5 years,

Geslexy: it N3, Geldsworthy the ore occurs im Jaspilites of
the irchasam Mosquite -reek Ssries, om ths esouthorm limdp
of a major synclime plunging east-morth-cast at 80°,
Two to three milss southerly these have bean invaded by
granite. Immedismtely morth of the orebodies drag oa
an cast-west fault has preduced mimer symclime plumging
bo-)o" westerly, ‘(he ere gccure in fawursble beds
where they abut om the fault, in the keel of the asym~
vitme amd tajling out alomg the southerly limd, iFive
ore bodivs oxiet (See ¥lam 5 JN36),

Isasing: vuring 1959 and 1960 the Veat Austmmliian Govermmemt
diamond drilled the main lsmas and then callod temdere
to Jevalop the deposit. MO M.A, have comtimued
drilling mainly by wagem drill (20,800'+) and have
put in § adite, Tve of these (Mes. 1 & &) testimg Fo.
1 Loms wers mapped by the writer(See Flam 5 J436).

Rinsralexy: The high grade sassive ore is hard black, demss,
shows rospant bodding amd with micacesus bhemsatite
doposited te f4ll up the voida. (Fet, Orade 63 ¢),
‘isewhere fragments or remmants of hard black hemmtite
are comsnted in a grownd mass of sefter red clayey
leoking hematite (Fet. grade 60-62:7)., There is scme
soft rod ore with whitc flecks, possibly a foundry ore
high in phosphorus (Ist, grade lese tham 60- Fe),

The footwall of No, 1 Lems 1s made up of very oxidised
and loached jaspilite tos lovw grade to be comnsidered
ore but isdicating the process of emrichment,

Raparves & Grads: Veblished figurcs are 66 millien tons
averaging 625 Ve, The Ne. 1 loms has bosm quoted
(Ce & M, J, 36) (12) ) as 30 million toms grading
64,235 re, tither depesits are held by X.0.M.A, im the
Upd Ramges but were met visited,
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Remarks ' M, G.K,A, have 3 years to sstablish a market amd to
bogin preduction., ot is sstimated at FiJ3¥; seyalties
as 713 of £f.0.b. value of the ere plus 28/ per tom
after 21 years, _.emsidering the A20 mile railwey
required along & coastline with nusercus rivers, also
the difficulty of cstablishing a port, the reserves
appear somevhat small amd the capital suggested
inadequate,

Refexsmces: Darrie (1961), emmoliy (1959), Low (1960)

Yiam 8 436

6.2, BUBY RIVER etc.
Lesasion: 40-100 miloes ca st of Umalow., Sec Lecatioms 4,3,6,

AR

flam 63-507,
A large number of vailway routes amd poesilile pert

sites are buing vemsidered, Aill seil routes imwvolve
crossing largs sessomal rivers; all port sites are
troublod by low swampy cosstlimes, shallew soas,
mprotoctod meorings, high tides asd ammual cyolomes.
Maud Landing 85 bodmg investigated by B.N,.P,

The Lower Hebe leposite are held by the Brekem Hilld
Fty. oy. Ltd, (Location 4). The wpper Robe Depesits
(Leontien 3) are held by Basic Materials (lowe Seumd,
Garrick sgmew Pty, Lsd,, ¥.A,, ¢ Clevelamd :14ffs).
Duck -resk amd Doelgeeda .reek are hsld by .oemsinc
Riotinto of Aust, Fty., Ltd, ia ssseciation with
Kaiser Steel {lLeeatienm 6).

All the above titles are by MNimisterial Reserves
which give the companies 2 years to explore the
deposits, After this megotiatiome with the ¥, A, Gevt,
will Ls emtered inte to determine comditioms for
expleitation,

Al) these deposits ars simwous deposits aleng the
014 Robe River which have boam sxpeeesd by ercsiom te

form Meess OF terraces, Se¢e Section 5 for details of
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this precess,

Ylam 5 57 1° = 10 miles shows the locatiom of
those inmspected in the lewer Fobe River Valloy., Twe
of the deposits comtimue under receat alluvium, The
agremmatic ‘ress Section shews theerstiical ssctioms
through the Upper amt lewsr Hebe River  hammels while

ress Sectien AD shows am area inspected, The deposits
vary to appren, 150' with cover from 0-100°,

Main tosting £s by wagen drills with miner dismemd
drilling. Ths excellent siposurss meam that desailed
mapping is not required, nor costvaning. Testing is
sainly for sampling purposes,

inerelegy: The ere is pisolitic limenito with meors tham 10

water, Fiwet suggested as beimg bog dven depesits they
are now thought to bs chammel fillings leachod of
silica and with the Lfrom leached and redeposited as

pissliites,

Bassrvas i Orsids: iublished Reserves are 000 tens gredimg

33-56% Ve, 9.04 te 11.607 H 0, ami with lovw silica
alumina, titamium amd phosphorus. (See sspecially
de la lumty, 1961).

Oply twe of B . H.P'e depesite werv imnspected on the
Sroumd, However an asrial recommaissance of parts of
Duck -reek amd Beelgeeds .Tesk was wade. Total
saposures are im excess of 200 linear milos aBd reserves
are oftem disowssed 4im torms of square-ailes-feet.

Vith upgrading by siwple roasting the arsa has
onormous potemtial ,

Bafaremces: de 1a tumty (1961), de la Humty (1962),

Plam 5 J8357.



F0=200 air wiles cast of Umslow; Locatioms 7 . 8,
Flem 63-507,

Railway routes south of the tamersleys weatarly
towards tho “mslew coust amd threugh the Ranges
nertherly towards the Resbourme osast are being
considared,

-eagince - Hlotinte ‘ustralia and Kaiser Steel umder
tomporary rveservaes with 2 years available for prespect-
ing.

. ssentially all these deposits are im the leower parc
of the lHrockman Irom ‘ermation whore croass faults,
Jointing or mimor folds has allowed exidatien and
leaching eof the irom fermaiion, ilam $ 34358 shows the
roﬂm picture and the relation of ore bods teo the
Irecikman Irom ‘ormmtion amd to structurse, Gemeraliscad
-rose Ssction U shows ths stth«: contrel of the
hematite ore bedics (H) and the relasien of the Plsolite
orebodices (i') to streams with headwaters in the
Brockman Iren ‘ormation, Sevtiom -D shows tha
stratigraphic colwm and the teopographic relationship
of beds amd orcbodica from the Wan teo the top of
the Brockman 1.5,

Testing has besenn carried out by wagom drilling and
dissond drilling. Some of the orehodies are very larg.
se that littlec really desailed work has yevt bean donu,

dipuralegy: Thess orcbodics are form:d from irem fermatiem in

situ by leaching. 1Ia gensral hard huﬁtlto oLcurs at
the swurface, passing Jowm through biscuit orec amd
parsially leached amd oxidizcd jaspilite to unleached
iron foﬁuctw st depths ranging frem 5C to 4Q0°,
(uf. i'ark, 1959). llematite is the predominant ore
sineral but hydrated oxides also eccur,

£y
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Beagxyen 4 Orade: The ¥, A, Minfster of Nimes has smmvumced
reserves of 3000 tems in ihis gemeral area, A grade
of 60,627 Feo Ls amticipated,

Basaxka s Thia is one of the mest outetonding groups of irem
ore bodies ia the werld, “hile similar depesits may
exist in Imdia, 5. Afyicea asd Brasuil nemcs have been
worked on & large scale as yet,

Rafaramges: 'ag. 4 Mim, Jeur. 163 (12), 1962,

Lacation: 2550 miles sast of “itsemeom,

Iisde: X¥atiomal Park.

Seolagy: The Brecimsn Irem Fermation which is here flat lyimg
forms & tableland area which in Tertiary timee may bhave
fowmed a Jake, A large areal sxtent of piselitic Lirea
ore ocours, Flam 5 JA59 shows how the Yampire Gerge
Ayea fs belng dissscied by the presemt cyules of
Quw leaving tablelands, torraces and wesas of
pisciitic isem ove, Im the gerges the existing streams
have cué dowm bSelew the old stream level expesimg the
lowermost pasrt of sthe Dreucimen Irem esmation which
comtains the nsbestes (See Sectien of Yeumpire Gerge).

Ieating: ior Sfxom « Hil. Yampire Corge has beem werked fow
ashestos,

HiRsralegy: As for the Rebe River Depesits (S5ee 6.2,)

Resaryss & Srnda: At least severul bhundred and possibly several
thousand nillien tems gradimg 35° ‘e »,

Bamarka As thie 45 An a Natiemal Park 2o exploration has
besm allowed,

Rafexmmues: J)iles (1942).
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6.5, ROX MILL

lacasian ~Jdchester Kange bDetveen Roy FHill and Viitemoem;
looatien 9, Plam 6)-507.

Aguans 100250 milce frem the coast aleng the ‘esrtescus
River Vallwey.

Hald by: In pars by D H.P. under & 2 yoar prespecting reserve,

Geolaxy Hard hematite oocurs on eutorepping Marme Namba lren
iormation., As She formmtiem is thim the oredediss are
thinpner and less contimuous than equivelmt oredbedies
on the Dyocikmmm Ires ‘essmtion. Pisculis Ore alse
ooccura, ses plam 3 60, 3ea. AB, Ffor the area vistted

by the writer,
Jenting: Urilling, details not knewm,

Reascyss & Gradat The Marre Nambe sutcrops for ever MO miles

with the same tepegraphic sxpressien se tiat reserves ia
excess of 1000M tems are likely, FPublished grade is
62,.6% acid soluble irem, 3,783 3‘03. 1,625 M with levw
P, T4, Mgl aad 8,

The distance Trem the censt amd lack e¢f large
orebodies suggests that this area will met bave

prisrvity of develapment.

Bafaxenssa' Sefoulis - 1960,
6.6. LEUTRALMIA RANGL

lacation:
Asanes.

GO miles seuth of Rey 411, ieoatien 10 Flam 63-507.

Apprex, JOO miles Tfrom the cosst along the
Asiburton River Valley.

Haldisch A3, and Vharman, -.li, wnder a 2 yoar
PIOAPUA ARG Peserve,

The Uphthalmia Ramge 15es im the 57 of the
Hamcruley lren Previmce where beth the Invchmam am:l
Harre Namba Irem 7srwmiions arv isoclimally folded inte
BaArrovw synciimos. Ure is related te feld structures,
faulting eta, The Jjaspilitc appears less oxidised amd
mere siliceous tham 1R the llamersley Ramgos amd mers
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iike that in the MHiddledack Ramges.

Seotiom D, Plam $ 06D shows she orebodies
inapscted by the writer, ilere a flatter tham uswal
dtpmw.vmumom. Beth the
Archacam Reocks and Tertiary or Recemt 3eree have
been comverted te irem ere,

Teating: T3

Bineralaxy: Iliard hematite,

Rasaxves i Grada: Frobably a great deal more tham 1000M tems
greding over 63 Fe,

Remarka ! Passibly the higher than aversge grade may be

| related to the stesply dippimg seurce beds. The

distance frem the coast malke 1t wmlikely thats this area
vill be developed in the famediate future,

Befexsnces: Wil,

The other depeosits imspucted iu 1958 are showm ea
plan 63-3507 and cevered by Baruss ot al, (1958) amt other mere
receat references e.g. Darrie (1961), -emmolly (1939, 1960),
Jeacs (1963), Resd (1938), Sefouwdis (1957).

Beddod manganese oxide depesits ferm either umder
marine er fresh water cenditiens, Mangansse leached frem rocks
during notwmal weatheilig proossses is tmyortod in strosm
waters and precipitated by elscirolytes such as are present in
saline waters., Pask (1936) quotss from _hile A memgamese oxide
xene averaging 20 centimesters thick swhich lms bewm followed
almost continuonsly fer mearly 30 Xileomaters but is enly 1
kilemstor wide, This suggests a stream, lake deposit or
anciemt shorelime., RAscent work im India (Res - 1961) shews that
bottem sediments off the mouths of rivors contain toa times as
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mch mamganess as sediments betwosn um msuths, Iwedging of
sanganses nodulos fyem the sea fleer is being suggested mere
feequently in the techmical press as a potemtial seurcve of
nanginese ore.

Howevesr At L mecessary te explaim the gemeral
assecistion of Lfren sd mamgansee AR the same formation though
usually im differemt bede., In Sweden amd Finlamd ires and
masghness are precipisated separately with a single iaks or
wvithin & single inlot, It is theught that this ssparatien
depends diwectly em pii, The reckes of the liamersley Ramges cemtain
no significant mamganese yet further sast similar but nes idemtio-
al beds contais mmcIous syRgemetic mangunese exide pallets amd
form supexgens manganese orededies in suterep. The shales sy
average to 1).3% Jip in the umloached comdition and pellets as
Rhigh as 3% Nm. See de An Mty (1960 4 1963?).

In 85, Amstralin mmagmness cscurTemces ia Jaspilite i
aet widespresd though thw Irom Menarch is highly msmgmmifervus
in places. In the Fretsrencic aml basal - sshrian manganese
sccurs at Permatty Lageon (Upper Tilliset) amd Desmelly‘'s
“gmetoch but has et bees recegnised fyem the Drasmar Ivem
Fosmation. Park suggested thas Permatty lagoom dspesits may do
in tuffacecus sedimemts but this is met yet cenfirmed.

ALL the depesits imspected im V.A, resuls frem supergeme
enriciment; they oftens were Associated with faunliing amd usually
with dolemito, Most are amll; almest all are severel mdred
miles from the ceses.

oumsstvesl th Cevermment reguiasioms allow loase holders
te esport ome thisd of reserves proved simce 1936, This emsbles
speruters to highgrads a growp of claims, mining eanly the beost
material, hand picking high giede lumps amd loaving lowsr grede
material in dumps or im the groumd, Prices have falliem frem -2/
ton saxtsum in 1958 ¢» L15/tem 4m 1963 and the grade regquirements
are now wors strimgomt, Seuth Africa has deens & serious
ocompetitor with Japam the main markets,
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Minimus grade required is 40 Ma with a proferemce fer
0% Ma. Tissermans (1963) rigures the stesp imcrvase im prigs
Rer_puund af cantaiied nanaaness with the imcrsase im the percems-
age of mamgunose in the ere, Thus im 307 ere memgamese Ls werth
twices a8 much as in 80: ere and in 60F ere three times as such
an in 409 ore,

Tismerneus alse stmmarisse the main bencficiasion
methods recoamended in 8, Afwica, Of six mutheds vis hand
sorting, screaming snd washing, gravity, high intemsity sagnetic,
low intonsity magnetic and flessation enly hand sorting is used
in Yest Australia, Hydwe-metallurgical processes are alse
possible where cheap acdd or pickiing selnsiens are available
to produce battery grade ore,

Lecasian: 100 read miles caaterly frem Roy !i41l,

ABSOAR? Rey 411 ie 360 read milee frem Pors ledlamd,
add byt 0,f,0, Rhodes has & x 100 ac . leases,
Conlagy The Balfour (mmgmmiforous) sbales ferm mesas hors

sutcrepping as & shmllov syncliine trending -¥ with
1inbe dipping loee than 3° (See Flam 8 JM6l), The
shales are exposed in a gully up the axnis of the
strecture sud arvund tho odge of the mesa, |

The ere 1is hard and demse and has a distinetly
bodded appeatramcs within 2°' ¢f the swrface. It is
formed By supergene emrichmsat and the removel firstly
of Ca, Ng and 540, and finally of ‘e, In costeams
subble ere and piselitic ore show the physical and
chamical bresiniown which has scourred (See -reoss
Sectiom §5 Jh61).
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Inasing: The arsa whiel s 1 mile iV by 3 mile M3 hag bewm
mapped by plane table om & scale of 100’ te 1°, The
deposit has been costosmed om am 000° grid amd smmpled,

Resaxrens i Grade: Averege thtoclmess is 12' and averange grade
36" ') 00 low te be mimed wnder existing semditions.
Reserves could be as much as M toms certainly suffic-
fant to Justify a mstallurgioal prelecs,

Remxka ! This 4s probubly the moet cutstanding semgancee
ressurce of Australia. fhendd it ks amsmahls o
kensliciasion A5 As Aikaly te take the markes for all
sxaent._the hisheat o MaAtary sxads are.

Surrounding the depesit are flats ceversd by rubble
2' and mere thick, This sssays 26° Ma, Of 350 pedbles,
43 were memgenese plaelites, § siven and 1 guarts,
Reserves arve pessibly 1 X toms per square mile,

Ure frem this deposit 1s chamracteriesd by a breowm
limenitic surfecs coating.

Bafaramcss: de Ja Xty (1960), de la dmty (19637).

Your miles east of Ni, _eohe AR outcrop of Neresnma
Shalee was imspecied. In gemeral those are seft chocolate shales
or demse chocelate mudstomes comtaining Bresmite Poellets. These
mu“u%!mummu-ﬁ-tmlmm
2 mm teo 20 mm averaging pessidly 10 mm. There are cecasissal
doublets; ons triplot was seea, Mw&atsmlﬂm
spacings threugheut the reck., They are svenly distributed
alshough im some Dedding plamss they may almest touch, Yhere
inspected the groeumd was sovered by theee pellets and such
CUCRITUECeS X ROt URCONNOR,

There cam be 2o Quustion that thess are compacted
meaganiferous cencretions formed om a sea fleer andi the seurve
of many of the depesits now being werked, A small high grade body
(30 toms? of 30> ¢ Mm) cutcrepped in the vicinity amd this
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howisen could be treced for halfl » mile,

8.3 WAL {RAYIS R

iacasian: 40 miles TSE of Sullagine

Amcens Nullagine 1o 300 miles frem I't., Nedlamd,

diadd x: Bel',D, Riupdes umder X 290,

ganlagy: The orebedy scours as a surficial curichmont of the

Norous ihales, hare sublewrisemtal and umderliying &
uhert hreucin, The higher grade materdial im the Tast
Cunryy seems velated to & fault. See Flam 8 334G,
Hanganiferous sorec scoure amd bas been worked, The
oFe vcaure as & bBlamket depesit 400-300°' ¥ amd 10'~30'
deop, averaging pessibly 13°, At the famlt plams the
ore has been workaed over a N3 distamce of 2300° at righs
angles to the gomarul strike amd te a dopth of ever 0°
Baasryss i Sundg: FPreduciien e beem approx. 20,000 tems; 44
is apparently weriwd sut. lowever larges quantitiss of
ore, possibly in asuess of 20,000 temns reeaim ia the
dumpe. Grads was 50% Ma,
Bamaries : The depesit inepocted was enly sme ¢f several in
the districh,
This ore 16 denso hiwe-black and hard amd Ls very
- distimotive,
Balaxencsa: ¢s la tumty (1960, 1963 in press).

8.5,

lecsasion:

ARGRAR ¢ sppren, 40 read miles from Pert ledlamd,
dmdat DY Noxrthern Minerals Syndicate - M. 269,

Saxked Dy: 1.7.D, Rhodes whe has a powsr plamt, crusher,
tresmel, plcking balt and bins om svparate trailers
forming & read traim whioch is moved Lyom depesit te
depeais, '
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The diatrics structure is a syncline in dolemitio
Limestone, This limestone comiains lemses and modules
of chert which as & result of weathering nov dlamkets
the limestone, The main depesit oucurs mear the axis
of tho synclime (dips 3-10%) amd appears te follow the
bedding where 4t has bLoen opemed up by joimts. See
Flam $ 62,

The maim guarry has beem opwm cus te 50°' amd has beem
proved te 90'., Stremg Jjoints are coamea in the quarry
and appear te comtrol the replacement., Rreccias
resombling simkhele fillimgs were secem in twe places
on the ¥V wall of the main quarry.

In the MNamgamese Jutcroep Se the 5Y reamamt bedding
is defined by ferruginous bemds and limos of chert breds
similar to that scoem at Demmelly‘'s - omstock mear
Luern S,4, A series o‘r wagon holus drilled as 10°
and 2)' cantres en limus 25°' spars has proved ers to
60°,

The ora is high grade and hiite 1B celour. Sems
light coloured mineral (clay er carbemats ?) fs
deopositod im jeimts and cleaks the faces of the gquarsy
and the bLreken ere s6 that 1t s imnpessible te determine
ore from waste in the quarry vitheut chipping pleces or
ansessing theisr weight., The cutcrep is the typical
dagh colowr of mamganiferous eutcreps.

BRegorves 4 Oregde: CUrigimally quoted as 3000 and later as 5800

tons production appreximatess 50,000 toms. Grade is
possibly 50/ Ma,

This is eme of the largest deposits inm test
Australia apddi is remarkable because of {its depth
extent whiuh presumably is related to stremg Jjoimting.
Ngte the aobile treatmemt plamt,

Baferemocg: -asey (1936), de la iumty (1960, 1963 in press),



8.5. NI, SYDNEY MANGANESE
Hefer rlam - Bectiem 5 62,

This deposit 48 alee remarkable because of its depth
extent, Yelomitu alomg & faulst is replaced by hansmammite amd
peilomolane. ine of &8 mmder of pods with limited surfiocial
exposurs silargsd in depth either along tension Jjeints or minor
faults to form a bedy 70* x 30* 5 0° deep umder 10° of dolomito,
Se¢ Sketch Geetion AB, A pecond luns 4l had & smml)l ped

attached to it.

Roth these 2 depesite show the difficulty of asseseing

roservos of mangansse orsbhedies especially im carbomate rechs
oponed up by Jjointing or faunlting. lVepssits formed im or from
shales appear to b« mere blanket-like in ferm,

9.4. i CREEK CUPPER MIRE

lecatien: Halfway betweam Pert liodlamd amd Rosbourme, V,A,

AGCRBA Um main read,

Held by: Depuch Shipping aad Miaing o. Led. which s
contrelled by Japanese interests,

Seplexy: The ceumtry rock is said to be made up of slates
and motasedimants of irchacan i". An exfidixed cepper
lode, dipping 13° near the surface amd 45° in depth vas
werked mere thams 50 years ago. The preceat imterssts
are putting up & plant to treat oxidised coppor ore
in dumps and in the enidized some,

An afser-dark surface inspsction by the writer using
lmaplight identiffied tuffe in the hest reck, black
slate at one shaft and primary sinc ore in pyrite em
thedump of anocther shaft im the hamging wall of the
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oereadedy, The sphalerite is slmest certaimly saswatite
as is cosmen with pyritic simc eres,

» mumber of old shnfts are being cleamed eut, A
diasmeni driliing prograsme usimg a limdrill ¥ 20 sachine
with am A«hydraulic head and o Lengyear eguivaleat
machine 1s 4in pregress. Nost helos vere drilled
at - 70° and pemetrated flatly dipping "slate” te
500 ft., them paseed into "guartsiste® and bottomed in
“gneiss”, <ers fa "AX" or "EX",

Japancse improgmated bits (1) carets) at £12,3%.0
sach are preforvred to Australism squivalets gueted at
“17.0.0 each, A Japanese cors harrel was said to give
O MOFe COF9} GOTE IoCOVEry Was asem te be good and
predadly net diffivult with any type of bit eor barrel,

Lassrves & Grade: Reserves of onidised copper ere are estimated

at 250,000 tone assaying possibly 8-9- copper but mers
prodadly =65 capper.
The Vest Australiam Ceslegical Survey knev of mo
sinc sinevealisation Deing reported and had me accesse
to drilling records or assays of cere, They have a
regionsl mepping party vorking is the area this winser,
Hany sulpbide deposits worked J0-70 years sge in
the oxidisned sene for copper stepped in iths some of
secondary emrichment sbhen complex sulphides were reached
This depesit Resds cxanination for a pesasiblis simc
orebedy.

9.2, YXXITEMOON ASRESTUS

lasatiam:

Ageans!

Uadd by

¥ittenoem Gorge -6 miles seuth of Vittemocom amd
Yampirs Gorge 16 miles eastorly,

Vittemoom is 181 miles from Reebourns amd 19) miles
from Foint Semsen,

Australism Blue igbeates Pty, Ltd., s subsidiary ef
Jelomial ‘ugar efinimg o, Ltd,
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The ‘ere lerizon” is ia the lower Lalf of the
Byockman Ires ‘ermatiom. 3es Flam S5 A%, There are
twe and occasiemally thresa semes of blus asbestos
(crocidolite), oach of a numbder of thin bods cenformably
smclosed in bamded Aromstome, Usually, amd especially
in the case of the thicker crecidolite beds, thare is
& bod of riebuckite adjacent to tho crecidelite.’ These
bluish bands (up te 6") cam be rvcogmised from many
yards in the gorges amd serve to distinguish the
agbestos horisoms. The riebockite sxists as an inter-
locking mass of mimute fibres with bedding rerely
visible,

The creocidolite forme cress fibres at right amgles
teo the beddimg and variss so apprex, 2" im lemgth
though most bamds are thimner, or the thicker asbestos
bands & thin band of fibrous guearts with fibres
oriented at 60° te the Deddimg may cap eme side of the
crecidelite band, Im all cases thin magmetite bods
(less tham 1 sm) form the actunl beumdary ef the
ashesten. Frequemtly especially ia the thimmer baade
wispe of magmetite bands remain im the fibre suggesting
grewth of the cvrecideolite and displacemeant of magnetite,
See sketah of specimen Flam 5 JA59. Thie may alse
account fer crimps im ths loager fibre or coms struwo-
tures im some thimmer beds.

At Yampire Oorge fossils voceur adjacent to the
asbestos m{ Thesa fossils are typically mumereous
cepomtric rings with an sutside diameter approaching
6", Greups of 2 and 3 of these scour on asimgle alads
suggesting colomies of algac or Jjellyfiah, Usher
struc tures rather like raised lumpes amd aaid te de
fossile ware mot comvimcing. The age is prebably

Frotereseic,
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Yampire Gorge was tiw site of the origimal mine
where ome horison worksd by a room and pillar method
used, numorous opunings in s promomtory botwoen the
aain gorge am! a bresch. '

Recemt production has come from ‘ittunoom (erge
whore a "slopc” below the orFev some has ensbdled two
horisoms t¢ be werked by & mechanisod reom and pillar
rethod, hanging prices and greater machanisation has
affectoed mine layout resulting im a large cave-in
which has disrupted productiom,

‘ach ore horizom is 3°'=4' high and im the drill
holes scen comtains logs than 10 asbostos, iHor
detaile of drilling See bulew,

Agshestos milling is & dry process, basically crushe
ing sufficiently to broak the fibres from tlw rock
followed Ly sir clutriatiom., Is is thus a dusty
provess and recvovery is low - of the order of 50 -,

At Yittomoom the presance of magnetite im the
fibres affoects both crushimg amd collection,

See Trussam (196)).

As the ssbostes is dedied rescerves are very large,
produz tion deponding on accessibility and market price,

50¢. 3.4, refers to the occurremce of blue asbeastos
enly in jespilitis of thu southern hemisphere, In
Yestern Austrelia the jaspilites are kinowm to be of
2 ages; ¥YAttonoom ocours im the youmger Jaspilites,

VYeak asbestos minsralisation is associated with
dolomite adjacent to an irem formmtion near Tumby lay,
No details are available, Uther occurrences in S, Aust,
arce of the serpentinc variasty,

- omaidering the low percentage of asbastos at
¥ittemoom 4t susms dosirabdble that all ssbeatos
ococurronces in ,-ust, should be resssessed, sspocially

those neat thas coast,
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Raferspges: *iles (1942, 1946/, rucssan {1963},

9.3, IQULXELLA TN

iacatien:

Logass!
linlg By

Gsalogy !

10~15 miles sast of Mardle Dar,

LApprox, AJ0 miles from I't, Hedland,

Minsral emuventrates Lid, which compeny owns the
sajor leases,

The area is granite which contalns cessfiterite,
genorally in pom ccomomic vaims, Yesthuring has
produced tin leade, which wers "highe-greded” by wp te
1500 mam before 1904,

Uverburden 1s usually 3%=6°', Throe miles of leads
have beon worked averaging 50' wide; 18" of wash at the
bottom contaiming the cassitorite,

fresemnt prespucting mothods are o felluw 0ld work-
ings. (wiginally bulldosers remeved the overturdam
(5'«-6') but as this may contain & 1bs./yard it is nov
being put through & mobile upgreader - sce later, The
wash comtaiming high valuos im clay is tham stacked
and allowed to dxy out im the “dry” with ecoasiomal
restiacking to facilitets drying. Thia s thun ploked
P by & fromt und loader amd trucked to the vomcemtrating
plant ,

Shortage of wmter (average 13° evaporation/year)
prevantoed produciion froem 1908 teo 1953, Nowadays surfsce
mmoff during thoe wet is direcited inte old workings
and used early in the “dry". Maim reserves come from
bores which were selected Ly photographing the aroa
from the aiy with colour film and selectimg bore sites
ia Letter vegetated country where major joints or
faults ran out of the graniie, Yater is mot buing
reusad altheugh with a pepding systom this sheuld bo
possible,

Mobile Upgradar' Sum dried low grade material which has been
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restacked or rum ever by bulldesers is trewmelled inm
the field rejectimg over half as cearse material (¢ 3/16
ivem the high grade ere is loaded through a pertabdle
grissly teo reject lump (¢ 2"?7) material, Maximum
cassiterite size is pessibly j imuh,

Irssisens Aans: The trucked material passes from a bim via a
belt through a mizming bex to a tremmel (10°' x 2%")
with |* punched scoreen (8°) fellewed by 2' of wovem
screen, Oversime is paseod te a truck for dumping.
Undersise falls to & sump pump which delivers it at
35% selids to twe primary cenes whish catch the cearse
tin en the first pass, A minimum of water is used;
55 selids is thw maxisus the pumps will handle,

The tailings from these cemws is pumped to a
scavenger cems whioch preduces a fimal talling and
returns & lov grade comcentrate te the primary cemos
for cleaming. Thia additiemal mixing and pumping
breaks up small cley balls releasing fime tia,
incresssing recevery amd pweducing & cleaner comcentrate,
All the soncemtrata is preduced by the primary cenes,

The gnes' The comes are sade of {" mild steel checker plate
with the apex supported and the bedy ruming em small
selid rubber tyres. Included amgle approximatas uo’.
diamoter is 10' fer the primary cones and 12°' for the
scavenger come, Lach has a 1" iatermal 1lip parallel e
the axie, Am extermal lip at right amgles to the ceme
surface removes dripa. The axis is imoclined at
approximately 50‘ se tamt the come dips eut at 2;'
(for scavemger), 3° (for primary) or 7:® (for beach
sands ) frem tbe apex,

felivery of fuved 40 half way bhatween the apex and
1ip om cha rising side axi directed towards the 1lip,
They are feod at & miniwmw rate of 135 cubic yards/ocone/

hour But have besn used as high as 30 cubic yards/come/

hour, Aes demss a feed as pessible is desireble; the
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fresh feod pushes the light material eut, fetatien
causes the feed te "wind-in" towards the apex.
Rotational speed is approx. 8 revelutions/mimte,

It st not be toe high clse & comtyrifugal actiom
vesulitn, Yash water is applied em edge of the cems
half way uwp sn the rising side, Tetal water use is
130 galle/cubic yard compared with 1000 gallas/cubic
yard wvish jigs,

The cencentate comes out abous 18" frem the apex
apd is drawmm off the Wnok of the come at inservals
through & 1" spiget omn the axis whils the come fs
reveolving., It is cleamed W by sluieing er tudding
sumdried smd packed in M gal. drums cemtatining 17 cwt,

I'rebably 20 years.

Revevery has aversged 11.5 Llha/yard. Tim loesse is
loss than 1% of tim fed.

This plant curresitly treats 300 ¢, yds., per 10 hour

day preducing & drum of cassiterite velghing 17 cwt,
and valued at appres. 600. Similar squipment is uscd
for beach sands and could be used feor geld., -emos dowm
to 4 ddameter are in wse, these Loing siaply moumtsd
on pests.

'W: The mechanical workiag of deep loads means that

dulldoners frequontly leave sall packets of very rich
ero on the fleer of the lead or in crevices in the
bedrock, Native vement swveep thsee clean with smell
hreoams made frem spimifeox amd yecever the tim Wy
yandying.

This i vaguely similar teo pasning for geld excapt
shat the feed st be dry, preferably ovenly sised amd
the dish is boat shaped, Crigimmlly made of bark,
oalvanised fron 2' lemg by 15-18" wide is curved iate
a hemicylinder with reunded ends., Rhythmic shaking
forves the cassiteriseo to one end while the gangue
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overfliows at the sther, Ume 2'6 jam tin of cassiterite
valm be cullected im a day and is werth six shillings.

9.8, BLOTT RXVER (ZRuN)

This 15 a “untoranry Hog Iren Ore depesit, Ag 4t has
bad smch publicity it was erigisally plammed to visit the area,
especially as it could possidly resemble latsrites mear Victer
Harbour, ligwever the ¥,A, Guelogical 3urvey advised that the
depasit i meot significant.

Isoation: Near Albany in the ssuth west,
Ansens: lLesa tham 10 milos frem somes,
lindd By Mineral Miming & Txports (V.A.) Pty. Léd, whe have

& licence te baneficiatc the material and ¢ export

it. This may bo & subsidiary of leime Bres,

Qms The irom has been imtrecduced laterally into a swamp.

It resis on sand and has sand pockets and contaims sand

comented by Limemite, The silica content 1s high,

Hegerven:! At least 200 acres exist, averaging 4' - 11' thick
and assayimg MO-45% te,

.ms ~ mo econmmic significamce,

Referspcus: de la Humty (1961,

Ap dwilling plays such a large part in sxploration
this wae assessed at each prospuct., The mers geclegiocal aspocte
such as hole npm;m. logging techmigues etc, have beelm momtioncd
httofl_'y under tho pertimeat deposiss.

Iron 23ploration evars«as has temdded to aveid diamend
drilitng and this sremad has buen recommvadsd in the Uepartmeat
by the writer as far as availablc squipmeat allows. Thus diamend
drilling accoumted for emly 16 of the drillimg dome at
varranboo whure averages ost por feet was i1, 7. 9., eemevhat
loss tham at owell amd in the Middliebuck Ranges.

¥ 1

In the lamersley Irom rrevimce the Lrend is towards
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wagon drills, ¢t Mt, Goldswoarthiy, a crawler mounitsd GCardmer-
Demvar iip=-Trac éirui was used with a 2-2'" bit to 230°', A
four-whecled _Losprosser was towed by the crawler durimng shifting.
This 1; a "dowm~the-hole” drill, irogress has duem as high as
200° per shift but with stoppages had averaged only 200° per
week recemtly., uttimgs are laid im heape boatde the helw for
vach run and are voellected by a sampler or goologist. oBte are
15-40» comtract diamond drillimg ratcs. :esays for from
are carrioed out im t, Hedland with composites fur each hele
assayud for other olaoments in Ferth,

The Prolem !40A PL¥. Lid. use a falco-Stenuick dowme the-
hole drill, truck wounted amd with a trock moumted jiw.. coumpressor
supplying air, uttimgs are laid out om the groumd ia 6; ms .
S excellomt drilling reverd is saintained; im particular the
colour is logged usimg & Numsel colour chart, The aystom is somue
what similar to that usod at Varranmboe but no acttempt Lo mado to
recerd mincral comntent acourately. However assaying is done
locally so that grade can be cheched quickly.

~ou-ginc Eie-tinto USLralif have A& comtracter usisg
a Roich "rill (B.H.F, use omev of these at Xoelyamebbing) which hes
& larger hammor and preoduces more cuttimges tham the Nalce~Stunuick
vhichh thoy comajder umsatisfactory. f the cuttings, 7)-95
beoing the coarsest are cellecoted at the collar eof the hole by am
ipverted cone placed over the casimg. The fimes (5=23:) are
collected by fap in a dust box, sverage progress is 73' per day;
vleovhiore it has boem 130' per day, !drect costa are 1235 ef
dismend drilling costs at throe times the spovd, !owever a
geologist or sampler 18 reguired at the drill sfite. Fvery temth
bhole is duplicatod by diamend drilling. “‘ssayimg 1is dome lecally.

“rom the above it secms that penetraties rates and
cooﬁ per foot for a wegom drill approximate that feor a retary
plant im overbusden or seft reck, & wagon drill could pessibly
replace a diasosd drill for shert holes in hard material,

Logging and inserpretation 4s more difficult but the techaiques
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used at varremboe ceuld suffice and could mahe savimgs if
preparly used, |
D 3

Ht, Goldswerthy MNining Assoclfates and “om~xinc le-timte
iustralis used cemtract diamend drillers., The costs gqueted
where comparable with drilling im the Middlieback Ranges amd
somewbai highor than recent ‘opartswental drilling in irom
formation,

At %“him -reck (See Sectiem 9.1) driliing comditioms
ware excellent, il amd ‘X holes were drilled amd Japemese
squipmont was regarded as better than the iuetralism oquivalemt,
Never-the~lcas the figure quoted for diamend less per fooi wvas
extremoly low and total cost per feet so lew as te suggost that
supervision, overheiad amd fuel were 3ot imcluded, lewever seme
Ainveatigation of Japanease eguipmunit seams desiradle and may be
rewvarding.

~Smbiaation Rige

at Yarrambdeo a coabination retary (diamend) - porcussiem
(cable tool)} plamt, the ‘mgling VW 1 with a guvelogist and/er
sampler attached surmed im a very geod performance, beih from the
drilling snd geelogioal aspects, Tetal cost imulundimg geelegical
logging is ecstimated at approximately :1.15.0 por foet,

At ¥ittemoom Jelm Eitching is achieving romarkable
results with a "2350 inewmatrector Sclf-rrepelled Schream
Fotadrill” feor ] roasons:-

(1) Type of plamt. This plaat 1s mounted on & pneumatic tyred
trector amd vam g0 alwest anywhere umder its owm power thus
reducing the transpert costs. 1t will drill & 3"-6" hole with a
down-the-hole hammor to 500° ueing 250 <.f.m. of air ot 100 p.s.4.
This requires ne water. Using the same K drill rods it csm comvurt
to diamend drilling with water amd comtinuwe, There is mo rotary
table or kelly, reotatiem buing Ly an hydraulic moter om the mast,
It can omly darill vertically. ost of plant was :22,000 (Refer
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DM, 1197/63).

(2) Supervisien and orgamisation. ‘seh hole is prepared by
sxcavating to )' and filling with comcrete. -ellaring is dene
with & roller bit te bedreck amd 6°(?) cesimg ie them imserted,
A A" Naloo Stemuick hammer (31" Lit) is them usod as far as
poesible or tvo mear thv asbestos seam, after which the hele ie
comiinmued by diamend drillimg. The rig arrives om the site
self containmod and with emough gear for 2 days drilliamg.

Using & smaller down~-the-hole hesmer At should be
possible to follsw with AX or BX equipment. Kitchimg is getting
rods with & tapered seismic thread t0 spoed up progress,

Almost all perseame]l have beem ol the Job for more tham
2 years and there is a geed esprit de coyps. Kitchimg's
suthusissm, nowledge and questioning approach stamp him as am
unusually good type of swperviser,

(3) viamomd Lriliing, This is doms by Mimdrill Spiral Ses N
ore Bite, containing 8-10 carets with best quality ("Hard core®)
stenos, 80-110 per carat. Slew revolutiems (80-120 per mimute)
are used with 3-300 1b, bit pressure (Nimdrill 730/1200 pump).

Shell Drowus B Selduble Uil (<22/M4 gal.) is added to the
droulating vater at a ratie of 1 el : 80 water, Recemtly 3 drums
wers used for 350° of dismend drilling im 12 shifts. This is
spprox, 2/6 per foot for oil.

roetage par it has imoreased frem 18" to 70'. Dismend
recovery sn bits used from 30-70' As estimated at 805 and these
bite were to be used em the moxt hole, 4+ tawget of 1350 £1,./bdt
has been set for sa frea formation as hard as much in the MNiddle-
backs .

The incresssd efficiemcy appears more tham cam be
eoxpected by the additien of & ssall amsunt of cutiing oil to the
cirvulating fluld. Pessidly a type of "eil-flotatien” eccurs by
which metallic mimeral particles are floated away from the bit,
thue preventing regrimding. It weuld appoar that & ssall preject
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could be inttiated with A M, L. L, to detormine AL this ocvurse,
to comperc flotatiom of metallic mimesrsls such as orss with say
quarts aad to test if any conditieniag agemt such as is wsed in
mineral flotation might help this «ffect. 1t is alss nscessary
to see AL e oil can be used with "mud®,

It would appear that the smaller "1235 Fneumatic-Tregter-
Hounted Schyesm 'rill" capabls eof dewm~the-hole, etary, diamead
and auger (7) drilling may have a useful mxtc‘tmrror the
lepartment im mineral exploration. De-Lit-yourself kits .o,
a *133° or "230" plant for moumting en your owmn véhiclo are alse
available, .imy such imcrease in drilling «fficiemncy sust be
matched by an increase in geologioal itﬂcimﬂ. A suiteble
programme wust be avatlable and logging amd interpretasion as
at Varramboo must koep pace with the drilling.

9.6. HOBILL FLANTS

Apart from the iremn, the lismerslsy Prevince contaims a
largs mamber of small minerel deposits, each too smell to
amortise squipment ou their owm. Vith relative esasy access and
2 sulitable ciimase operators are sanding towards mebile plants,
These ars mot plamts that can be disnamtled and re-srected
olsowliere as somv QUAIrTy operators use in Seuth sustralia but
plants mads up of waits on trailors which can bo towed frem place
to place,

At ¥oudic Voodie (mﬁ.n 8.h), a prime mover, made in
Ferth, carried diessle-eleciric gemerators and towed 1350 toms.
This ceomprised 3 or b truflers carrying respectively cruds are
bim and jaw broaker, stacker conveyor, picking bults and finsl
ore bins. At Moolyvlla (Sectiem 9.3) & mobile wpgreder comsisting
of a trommel and stacking belts ssd also a portable grissly
were used to reduce tramspert of crude ore, The cemc treatmeat
plamt iteclfl uould be dlsmamtied and shifted lieaply amd comes
down to &' diamuter are used slsowhere,
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Such plants in Seuth Amstralia have petemntial fer
testing or treating heavy minerals such as tim, gold, diamemds,
dead and cspper and in toating prespects may be just as much an
sxplovation plant as & diamend drill.

The lHamersley Irem Provisce quetod by the Vest
igstralian Minister of Hinoes as containing §000 ¥ tems of direot
shipping irens eve is ome of the major ivem previmcos ef the world
and is certaim to be davelaped,

The flat dipe, the leaching and exidation and miner
strue tures such &s fanlts, folds amd joimss have preduced a large
msumbeyr of large high grade iven ere hedice in the classical semse«,
Seuth Australis with steeply dAipping silicesus, wnexidizmed irvem
formatien by comtrust has few relatively amsll irven erebodies;
it scems umlikely that amy oguivalent field of high grade fren
ere will be found hore, Motamerphesed Lirem fermatioms capable of
previding ore for bemaficiation i;o our best target providing it
is olese to ths coast., Ia this respect Grewmpatch warremts
testing. |

In the morthwest of Vestern /Awstrelia milway amd port:
faciditieons theugh moR~eZistcelmt At Preosnt are sure te de previded,
ome of the major peints to be comsidered in development is
Government pelicy, This restricts title fnitially to 2 yoars
Prospecsting Aeserves which camables 2 prespecting srganisatien and
the Covermmesat to assess peotamtial it dess Bt xive the prespecter
Ay xeal ighia teo axy depesiis found, Im additiom the Goversment
requires the fusture lease older to supply all sowmship facilitivs,
inocluding buildings for Gevermment punpesess and all reil amd
port faciiisios, The royalty charges are high especially as some
of the facilities a.g. ports svoemtually revert te she Government,
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The neagamesc depesite seem in Vesterm Australia are
edther thick high grude bodies im carbomate recks or tabular levw
grade bedies Am ahalea, The fearmar are swall im area amd tho
latter large in area,. The manganese potential 4s limited By the
distance of the deposits from the coeast, Hewever if Palfour
Downs is amemable to upgzeding its large potential will dominate
ths Austyalism markot. Therefeye AL any sapleretien programmo
for mamganese Lis omnvisaged im South ‘wstralis 4t sheuld have
priority er threugh boneficiatien bo aimed 2t & sarket ot
available to the Balfour Downs ers,

The variety of mimeral depoetite in the liamereloy
Proevimoo shew that ‘re- asbrism aud preferably Archacan terremcs
are thease that centain the best exploration targets. For this
roagon the Clary i'wovimcs, she _emtral Province and ‘yre
Feminsala in Seuth . ustrelisa reguire u;t attention here amd the
development of an up-to~dates wxploveiien philoseghy ias desireble
for these areas,

A testimg is & necassary follew up im the development
of mineral deposits im those areas the use of cembimntion rige
and mobile treatasnt plamts should de imveatigated,

, It 4is only by & virile oxploration pregremme based on
asciemtific assessment that mew depesits will be foumd im areas
with such a long histery of prospectiag.

Crv A0K
18/71/63
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