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The following is cumniltted as & sumary of the ;ruscnt
mowloed ;¢ o the distribhution of thorium in the tate of 3outh
Amtroliee The aim has becon to assemble the iniormtion containcd
in tho numerous departnuntal reports and to record the desrce of
invistigatlon to which each occurrcnce hes bsen cubjecte It i
thus based almost entirely on work by a numb.r of officers and is
intcnded to be wsed es a basis Tor futurc cxploratione. lio active
field work has been done to test cny conclusions thet rcy be

containcd hereine

2 CEN:RAL NOTLE

Only two possible cconomic deposite of thorium are known
in the statc and in each ease the metrl would be :roduced ¢s wn
aecensorye These are & beach doposit at losna end the uranium
depocit at Croclier /ielle The ninsral nomzite hes boen re vorted
irom o mumber of othor widespresd localitiocs Hut in only small
anountse.

No snecific search or thorium mineralo has cvcr beaen
undertoken; 1ts discovery has always been nade in the course of
invesctirations for other rdnersls or auo en nceessory ninoral in
c1lready ostublished iinecse /s 8 result of tuls, the discov:py of
the nineral has often boon treated as incidontal und few
ohsorvotions of slzc und grocde have been nudse 1Y is, howevur,
safe t0 nuy that no large dcponitas =r: Xnowme

The srinclral minusral vhich occurs is monazite.



Depoaits are of S0 kinds -~ as prinary aincrals
asgoclated with ccid igncous activity (pemuntites) and e
sooondary minerals, being mechanicel concentrutionn by stream or
wave actione iach ¢erooit 1s related sither Girectly or indirectly

to arens of Pro-=Conbrisn rocks.

P OTHE Dok
The most frequent doposits of beach snd croek sands
occur along the comst of Fleurieu l'eninsula ond “ongaroo Islands
Other occurrencea have been reported at intcrvals along thc whole
coastline of South Australiae.
isrimary deposits occur at Crocker .ioll, Mt. iaintepr,
dyponga - Yankalilla, nsar Kersbrook, in $Lic !liddleback Ranges,
Kings Bluff (neer Olary) and at Glonloth (south of Tarcoola)e.

Hele
Occurrences of primary ~onazitc have boen re ortcd from
the /rchaeen rocks of the Yankalilln, Myponro arece
In the vieinity of Yankamlilla, all of the .rchaean outero;e
were subjoct to close ground prospecting wing a l.etoc Geliger
countore In all, 18 thorium occurrences wors Pfounde OF theso,
17 werc associated sith pcrrmtites und asaunys of rprab sonsles shoved
a Suoria (Tb&'},z) content raninr bLotwoon U095 £nd Celise Tho othop
ocecurronee wia in o snall jucntity of rmd  loos then 1 ton)
surrounding &« siring, valch a880y:G Je 3. '.I‘hoz. The resopt on
viiich this surery in based coneludecs thad “the  reloeun ress in
the Yankalilla arer could pornsibly yicld cmrll pockets of high
grade thorlun ninoralisation or lar-c tomaios of low gradc thorium
beoarins s :atites Tho ares hos boen covercd in sufficilent detail

to licve olininnted the poselbility of tiucre haing any large surface
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uraniuw deposits in it". This latter conclusion would also apply
to thorium.

In section 60, Hde of Myponga, 2 high thoria monazite
(& 'i‘boz) was found in a soft sheared zone in ..rechaesn rockse
Limited outcrop and insufficient trenching &t the timw of the
inapection praecluded any oevalustion »f the nize or quality of the
prospecte

Referencte Mining Peview 10l. Iiages Gl=63 ~ peports by
ReCe Roviley, ,ssistant Ceoloriat

Other amell momazite prospects have been found in the
central and southern Mt. Lofty Nanges, cete Soctions 235 and 239,
Hde Yanitalilla and Scetion 319, lide ‘necounter Bay (Delie 251/55).

All of the Archaean rcks in the vicinity of .idelaide
have been prospccted by low level aireradiation nct.ods without
oignificant discoveries being madee.

The increasing prominence of rutile as a strategic
minoral hes lod to attentiom bein; turned to tho heavy mine ral
beach sand doposits of the statce Numerous samplec have boen
received from the public but departmental activities to dnte Lavo
boon confincd to plotting and recording of thesc scmple details snd
Inspections of the dbettor decpositse

Janpling of beachos has been fairly regular from Outer
Herbour south to Gcllicks Doache South from tnis point the coeote
linc is rocky, with only smell beachce occurring in simllow bayse
Theae beaches have been sanpled as far south ao Yankelilla Gorgee

The beach sands occurring along the coast contain o hirher
proportion o momaunitc, in respoet $o other heavy ninerals, tiean do
the depocits of the ‘astormn Statos.

Two significant deponits occur clong the conete

At sort Hoarlunga in soction 318, Ilidse J/illunga, the beach
on the southern bhank &and junt ithin the mouth of tho Onkn parings
2lver shows & concentration of heavy nimnerals, over an gres »f 300
foot by 10 et end to a depth of 4" to 6" containing 3.5 of rutile

mnd 1,5 of monsuitce vsunes on the north.rn bank carry aparooly

situatcd thin boends of hceavy cdinsrale
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At Koana in sections ):6-350, Hd. 4llunpe, a de.ocit
occurs north and south of a crecke The sands horc hnve o hoavy
fraction of gbout 155 and of tuis 5. is rutile, 7.5. zircon cnd 1,
monazitoe Snmell bende are regorted in the adjacent dunese The
deposlt has heen recorted on in SR 2(=5-=16e Lese 2utile Limitod.

Othor localitios where mall amounts of monauite ocewr are
&t lieslins 3each (sections 371 & 374, Hde ~illunga;, near liyponca
Jotty ond on the beach below Yankalills Gorge (scction 219, Iide
Yankalilla).

A review of the sanple data so far reccived ond tebulaetead
prompts the following staterienta.

le UJamplos taken from the seme locality at cdifforent timos
of the year show & variation of mineral content which 1s too larre
to be caused through sampling by inexpe ricnced rersonss This
suggests that there is s segsonal fluctuation of heavy riinerals.

2¢ The batter concentrations occur within or adjecent to
the mouth of & river or cre:ke Further, thess areos ocecuny =n
posi tion immediately north of abrupt eastorly moverents of tho
coastline (when travelling north)e.

3¢ Inland from the deposits, large masses of Fre=Cambrian
rocks occure ‘ithin these rocks ere thc known thoriun bearing
pegmatites of the ’rchsoan and the besal grit, of the ~deluide
Jysten which contains heavy nineral concentrations. The rivers
and craeks mentioned in le above drain from these rocks.

lie . ith regord to commercial procpects, the loana dcposit
i1a t.2 only one which 15 sliractives The rniain production here
would be rutile and zircon with accessory ztounts of ..onezitce Tho
remainder are not large cnough to be independent producers, but
could porhaps be worked profitebly from a crntral seperaiting plente

S5¢ Almost all of the saiules reeeived have boen from
beaches and thoere appears to havo bcen 1ittle sampling of the

dunes, waich in the .astcm otates are the :iecin producerse



-

A% lilddleton 3each, opposite sectlions :25G and 2257,

Hde Goolwa, sairles showed & .onazite content of 1.2 elthough
this varied from time to time. ‘ireces of thc rinersl occur in
the gurnet sands of iosetta Hcad, gections 2, 3 & 2%, Hde
“altpingae.

No sampling haz been done south of the :lurray River
‘iouth but a trip 18 planned.

On Xangaroco Islang promlsing suzmples have been obtained
froa the :leanor dvery, noar the eentre of the islands .. dish
concentrate showod 157 of monazite as well as a nigh rutile ana
zircon contents Thic sample was taken down-troan from Daw's
flgeings, wherc, in 1907, monazite asaaying 8.l ThO, was found,
7i8h rutile, in slluvial golad dirgingse A report in the Record
of Yines (1908) states that & number of these Tortiary elluvial
flats oceur on the island end are worthy of lurticr worke Similar
Tertiary beds in the Jarosss "alley cearry gold ¢nd rutile but with
no mention of monazite. In 17 tne Departrent undertook further
prospecting in the vieinity of Daws ligeings but no ne tursl
concentration of heavy send was discovepod (Delle 247/47)e The
monazite crystals found -~howed wsll devcloped crystel facog =
ie€ey they were not wcter worn and it was concluded thet pogmutltes
in the near vicinity of the dirgings wore vhe cource of the
monarzitee The donse orickly scrub hanpered prog secting of tho
adjacont hillse It appcars that furthep prospeeting would be
necess:ry (:hieh viould involve burning of'f the ccrub) befope the

area lis definitely abondon~d os a source of onanite.

502e

Deposits of sarnet sand in sections 1% 15, lide uleaford, Coe
Flinders, contain small quantities of nonazite, rutile snd zircone
710 beach deporite,  mile apoart and a dunc deposit, inland from
one of the beachuc vere cxemincd and samnplede (Mining Review 92,

:8g0 164)e The three deposits contain 1500 tons of sond of whieh
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138 tons are lwavy minorals = princirelly parnet. Of this /;33 tons,
there are 3.5 tons of rionnuitc, 2 tons of rutile and); tons of
zircons The deposits are subject to seasoncl fluctuationse

A samplo submitted from Arno :lay (Hde Boothby) c-ntained
3.1% of nionnzite but no other details are knowne.

Traces of monazite have been found in sands I{rom the
following localities:~ .hyalla Beach, it. Vincent, ..rdrossan,

Beachport, Tumby Jay and in creek sands {rom Radium !'1lle

S5e3e 2 ) .

During the recont intense mimeralogical survey of the
Crocker /ell nrea, a number of thorium occurrences were founde
Howevery, as the gurvey was primarily for uranium, little guantitotive
work was done in comcction with thoriume

A pattern of mineral zoning in the area has been
observed, which is made up of four distinet rones with only minor
encroachswents of adjoining zonese Zone 1 contains areas of
domninant thorium mineralisation snd is aprarently the highest
tomperature Lonee ilincrals recognised are nonazite, thorite, and
orthites "he :..on: conprisces tiree soparate sub=circular areas
arranged in an arc and surrounded by zone 2 iockse (entres or ticse
aress are at Camol Hump (strongest), on the west lank of Mte
Victoriae (which 1c thus cast of Victoria liut .rospect) snd at
Tombstone iiille ..onc 2 contains uraniui - thorium mineralisation
aith uranium dominsnte The zsne oscure as o long oval srea
extcnding from silleroo .est to soutimwest of Croclor .elle
!iinerals contained in this zone are absite, sanarokite, euxcnite :mad
fermsonite, .bsite irs the most common miweral and contains
325 UOB’ 135 ThO, end 353 Ti0,e A large tommego of low (urani o)
grade abgsitce nccurs in the various Crockeyr igll prospectse
ome 3 consista ol rochks containing urenium ninerals, chiefly
cavidito ith thorium absonte onc I 18 rade ua» of rocks containe
ing non radioccctivo inemls « nieinly cojiGre

Refe Observations of !'inorel ‘oning in the Crockor ell /. -0ge
Le Kingy, Gede 203, GR 11=2=70
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lHonazite is a constitusnt of the uranius bearing lodes
of this area and slso in the surrounding pepniatite intruaded rniica
schistn.

A paport in ilining leview 21 statos that the nquantity
of nonagite present in the area is ;robably large but the only
enalynis ado shois a thoria content of only leSoe

Monazite is abundantly dovelopod in placcs ot the Noe 2
Jorkinre, Tadium Ridge, wherce it is associuted with nsrtite and
fepiusonite. inme hard speclmens from these workings showed as
much as 307 monazite with sub~ordinate quartz, seattercd fcocrgusonite
end abundant nasenatitce The mineral occurs sperscly in the
graniticsed seclions of ‘ast saintepr Rore lNo. le
Refe GaSe Bulletin 30, Uranium Leposits in leie iuge 105

A nonazlto=bearing pegn~tite occurs at 3Flants Head,
2 milen Na'le of Arkaroola 3oroe

A corundu show, reported on by thc Gov.rnment Gsologist
1911 (GeSe Reports Vol. 1) was found in an umamed craek in 1906,
L4 miles vis of !ite rainter end 2 milos Ie of lite i4tte rmnnings
in the creek producied snall amounis of :vwnauite and rutile in

addition to corundunme

55 . ) ;

2lthough thorium minerals do not occur on the 2adium
Hill field, mcntion of it is nmadGe to complete the record of
major uraniunm prospectse Here, davidite iz the principle niineral
and the £ield would thus £all intd Lone 3 of Hing's Crock r .ell
Zoninge.

iroscxeting for uraniun has beon confined to the noar
min: environs altinough the Archaean rockn extend 0 the NeSeis
hordere Howsver these rocks have no doubt been extonsively
srogpected ™r sllvor=lead orcs und any Shorium lodes would surely

lieve boen Lfounde
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Hiddleback iange - iiining Review 101, is LL

Three occurrences o: radioactive uaturial in :ree
Cembrion rocks east of the Iron lrince leases were icdentificd es
being due to thoriume Orab samples taken from prospcets 1 & 2
showod a meximun thorie content of Ce36% while at prospect 3 the
highest assay rccordsd was 0498 hut thc average was Oe 3%

The prospects were limited in sres snd no urthoer

»ork was donee

Kings 3luLf (near Olery) - iHining <eview 21
fonazite ocecurs in essocietion with suriforous
qumrts. HNo thoris anslynis was asde end the duwantity of minerel

vas not detemiingde

Clcnle - Mining teview ;2
saell prounts of tonzuite and tin occur in ¢ guorts
ridpe, LZ illes e e O0f Tarcoola and close to the west:rn shorc of
lske Harrise The queris ridge i1s the more acid phese of &
pegmatitc dyke, 1t avoragee 3' wide und hes beoen ex;oscd by pits

over a length of . mile. .Alluvial golé workings oceur noarby.

61S ~ Mining ilaview 21

Sricl) vcenrrences of onaoite uwvie beun reportcd in
croeks in the rsbrool - Chadn of Jonde ares. Th- scurce of this
taterinl 1s pyrosunably She basal 2ri$ which outerope extensively
1:0rae

The area was cubject to o low level sir-radi:tion
survey during the reeomt uraniwn scarch end no aizgble occurrincen
of thoriu: .incrals werc peported = src olem U3/392/1 ~ hite Lofty
lenges chowing Uraniun & Thoriwtl prosoaetce

Other reported occurrcnces (no% coniirned) ere near
imralana (on the . side of the Flinders - un~e, near Mte :zintor)
near narea lam (30 milis sele e 07 Tarcools) Hinine ceview 2le

Ho rintion is made of wr'abl heuvy .ixcrel Coosite

in %he bascl gritc.
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The principal thorium nimeral occurring in JSouth sustrelis
is monazite, which is found eithor am a primaery uineral in ., reirican
rocks associated with acid igneous aciivity, or in cecondary
nechanical concentrations.

Except ir the Fer North, the Archaean rocks have been
gubject to a detalled socarch for uranium uilneralse Althouch in
most cases quantitative data have not boen ~athercd in respect to
thorium, occurrcncen of the clement found in this search have elucys
bcen smalle

Only the Crocker .ell deposit shows promise es a potential
sourcc of taoriume lierc the metal would be produced in the
cnenical separation of uranium froq absite.

The South Australian beach sands, altuoucn o1 srall
dinsensions, offsr the bhost rrospects for the production of t.oriurie
Tn these sgnds, monazite occurs in hichor nroportions than in the
Hastorn States.

A boech sand deposit at ¥oans is conc-idered to be an
egonomic proposition.

The real extont of the 3outh Australian beach and creck
sands is not well known and Turther prospecting, particularly on
southern Xyre :eaninsuls, Xeangarno Island, Yorke iunincula, and

south of the Murray liouth, is warrantede.

LA
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Xankplillg ¢ Myponsa apen = thorilum besring peematites
Hining Review 101, .iages Gl & 63
Dels 251/55

iarchagan rocks An the vicinity of ..celaide
Northern, contral and southern nills arcas =
Files 17, 18 and 19y Upanium & Fuel
vectlon File

-

o .
Seire Rutile Ltde Sk 20=5=10
Sumuary of boach sand sanples = files in Uranium and
Fuel tection = includes all beach sandG samples revceivede

Hde Sleeforde :iining Review 92 sage 10he

ironracting ad [ aws L1ZEIRES Leke w4T/L7T
2Jewa iiggincs Hindng leview G, iore 15
dininge ceview 21

tacord of !inos 1908, iagc 362

Obzscrvations =7 Minzisl Zonlre in the Crocker . ¢ll /reae
Geale iaport 20Ze U 1l=2=70s Als0 files J0=1 to 30«8,

Ureniw & Muol Socliole

Mty juint

Mining Yoview 21
Gele Heoris, Vol. 1,
Trense 0yal .ioce 0le 68 (2) imges 343=355

Jeiie ullotin 3C. ippe 105
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dining Review 101, s liie

Aings Blufl

Mining Heview 10, lape 256
¥ining Review Zl.

Slenloth
Minling lleviow 42.

Eorgbrook
Kining eview 21
Delle 1133/52

Uraniun & Fusel Lscéion }3;118

Honazite in Genorgl
Record of !iines iage 362
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