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TOS THDKIUH K3aoa:«ag| 

o f 

1« B T O f f v m w 

The fo l lowing i s ou^uitted as a nunnery of tho prosent 

knowledio of tho d i s t r i b u t i o n of taoriun In tho .Hate o f South 

Austral ia* The aim hag boon to asseoible the init>rn»tlon contained 

in tho numerous departmental reports and to record the degree o f 

i n v e s t i g a t i o n to which each occurrence has been cubjoet* I t i s 

thus based almost e n t i r e l y on work by a numbv.r of o f f i c o r e and i s 

intended to be i ced as a b a s i s f o r future exploration* Ho ac t ive 

f i e l d work has been Aono to t e s t c.ny conclus ions that r t y be 

ccmtainod herein* 

2 . OSN^L noma 

Only two poss ib le economic depos i t s o f thorium are known 

in tho s t a t e and i n each ease tho metal would be produced c s an 

accessory . These are a beach depos i t a t Mo ana and the uranium 

deposi t a t Crocker ' / e l l . The uin«ral raonazito has been re tor ted 

frora a ntmber of o ther widespread l o c a l i t i e s but in only s n n l l 

amounts* 

No n p e c i f i c search J*or thorium minerals has ever ixsen 

undertaken; i t s d iscovery has arrays been made in the course o f 

i n v e s t i g a t i o n s f o r other riinor&ls or ac an accessory r i inoml in 

; 1 ready e s t a b l i s h e d ;:ineB. Ao a r e s u l t o f t h i s * the discovery of 

the n inora l has o f t e n boon treated as i n c i d e n t a l and few 

Observations of s i z e and rtmde have been nude* .tt i n , ho\»evur, 

sa f e to nay that no large do poo i t s knoan. 

The principal n inora l ./hich occurs i s raonazlte. 



3* foffUK:* OF TliK Ta 

Deposi ts are of tv/o klnda - us primary ;in. rain 

a s s o c i a t e d with ac id igneous a c t i v i t y (pognatltea) and an 

socondary minerals , being raechonlcal concentrat ions by s treaa op 

wave action* r:acb depoolt Is r e l a t e d e i t h e r Olruct ly or I n d i r e c t l y 

to areas o f Pro-Cenbrian rocks* 

ite LOCAglGM or thjc L.^-na-ppa 

The moat frequent deposit® of beaoh and croek sancte 

occur a long the coas t of Flour i e u l e a insula anrl kangaroo I s land . 

Other occurrences hove been reported at i n t e r v a l s along the whole 

c o a s t l i n e o f South Austral ia* 

•Primary deponlto occur a t Crocker w a l l , l i t . l a i n t e r , 

^yponga - Yanka l l l l a , near Kersbrook, In tho Middleback Kongoe, 

Kings B l u f f ( no or 0 lary) and a t 0 Ion loth (oouth of Tarcoola) • 

J5* TIXK I^iWITa ITT L SAIL 

F l w i e u insula & K a n a k a J ^ f l f l 

Occurrences o f primary ^onasltG have bo*m re or ted from 

the Archaean rocks of the Yankall 11aMyi'jong& areti* 

Ut the v i c i n i t y of Yanka l l l l a , a l l of the Archaean outcrore 

were sttoject t o c l o s e ground prospecting w i n g a Aetcc Troiger 

countor. In a l l , 13 thorium occurrcncco woro found. Of theso, 

17 were a s s o c i a t e d / i th pegmatites una asrmys of nrab r,uncles ohowed 

a tuoria (ThO,,) content rtmrrlnn fectanan 0 . 0 5 ; and The other 

occnrronce w\n In o m a l l ju&nUty of md ices then 1 ton) 

surrounding c. opring, v;hich «QSt;yt;ti J*3 > Th02* The report on 

vfclch t h i s nu r.»ry Ir. based concludcs tht.'o "the rclceiin r»ee In 

the I 'onkal i l la arer could ponsibly y in ld o n r l l ^ c k e t o o f high 

grade thorlun n in^ra l i sa t lon or lnv :c tonnages of low grade thorlun 

boarlnr; a t i t e * The area has boon covered i n s u f f i c i e n t (detail 

to have ollrainrited the p o a s i b i l i t y of there boin^ any large surf ace 



uranium depos i t s in i t " . This l a t t e r conc lus ion would a l s o apply 

to thorium. 

In s e c t i o n 60 „ Hd. of Myponga, a high thoria nonas i te 

(d£» Th02) vraa found in a s o f t sheared zone in Archaean rocks* 

Limited outcrop and i n s u f f i c i e n t tronchinr a t the tirw of the 

inspec t ion precluded any evaluat ion of tho -ir.o or qual i ty of the 

prospect . 

Reference. Mining Review 101* images 61-63 - reports by 
R#C# Rowley, A s s i s t a n t Geolog is t 

Other small monazlte prospects have been found In tho 

c e n t r a l and southern Mt. Lof ty Ganges, e n ; . Jec t ions 235 and 239, 

Ha. Yanka1111a and Sect ion 3I9# Hd. "ncountor Bay (B.M. 251 /55 ) . 

A l l o f the .Archaean rocks i n the v i c i n i t y o f Adelaide 

have been prospected by low l e v e l all—radiotion net iods without 

s i g n i f i c a n t d i s c o v e r i e s being made. 

The increciP ing prominence o f rut l i e a s a s t r a t e g i c 

mineral hen led to a t t e n t i o n belnr? turned to tho heavy n l r o r a l 

beach sand depos i t s o f the s t a t e . Humsrous samples have been 

roceivod from the publ ic but departmental a c t i v i t i e s to date havo 

boon conf inod to p lo t t ing end recording of theso scniple d e t a i l s and 

inspect ions of the b e t t o r d e p o s i t s . 

Sampling of beaches has been f&irJy regular from Outer 

Harbour south to O o l l l e t o Beach. South from t n i s point tho c o a c t -

l i n o i s rocky, with on ly small beaches occurring i n shal low bay a. 

These bene lier have bo en sanplnd as f o r south oo Yanfcalil la Gorge. 

The beach sends occurring alonr? the coas t conta in a higher 

pro portion of mnar. i to , in ren poet to other heavy v.iirw r a l e , than do 

tho deporritn o f the astern S t a t e s . 

Two s i c n i f i c a n t doponite occur along the c o a s t . 

At i o r t Noarlunga i n s o c t i o n 318, Hd. ' i l l u n g a , the beach 

on the southern ban?: and junt ; i th in the mouth of tho Onknparlnga 

Hiver shows a concentration of heavy minerals , over an area o f 300 

f o o t by 10 f o o t end t o a depth of k" to 6" c >ntainin/j 3,i o f r u t i l e 

und 1,* of monasite. Dunos on the north- rn bank carry sparse ly 

s i t u a t e d thin bands of heavy mineral . 



At Monnn in sec t ions ^6-350, Hd. 11lunge, a d e c e i t 

occurs north and south of a crock. The sands horc have a heavy 

Traction of about 15 > and of t h i s 5 ; i s r u t i l e , 7 .5* z ircon rnd 1 , 

monasito. dncl l bands are reported in the adjacent dunes. The 

depos i t has been reported on in ali c>G-5-16. P.utile Limited. 

Other l o c a l i t i e s where -mall amounts of nonaiiite occur are 

c t riasl ins ^each ( s e c t i o n s 371 & 37b, Hd. . i l l u n g a ) , near Jiyponna 

j e t t y end on the beach below YankalilUi Gorge ( s c c t i o n 219, Hd. 

Yanknl l l l a ) . 

A review of the sample data so ffer rece ived and tabulated 

prompts the fo l lowing s ta tements . 

1 . dam pies taken from tho same l o c a l i t y at d i f f o r e n t times 

of tho year ehmi a var ia t ion of mineral content which i s too large 

to be caused through sampling by inexperienced persona. This 

suggests that there i s a seasonal f l u c t u a t i o n of heavy minerals . 

2 . The b e t t e r con cent ra t i ons occur wi th in or adjacent to 

th« mouth of a r iver or c r e t k . Further, these areas occupy a 

pos i t i on immediately north of abrupt e a s t e r l y movements of tho 

coast l ino (wh«m t r a v e l l i n g north) . 

3 . Inland from the depoe i t s , l arge taasses of Pre-Cambrian 

rocks occur, v/ithin these rocks ere the known thorium bearir« 

pegmatites o f the / rchaean and the basal g r i t , of the Adelaide 

system which contains heavy mineral concentrat ions . The r i v e r s 

and oraeks mentioned in 1. above drain from these rocks . 

Ji. - i t h regard to oomrf»©reial prospects , the lloana depos i t 

in tixo only one which i s attractive. Tho naln production here 

would be r u t i l e and aircon with accessory amounts of ionaiiite. The 

remainder are not largo enough to bo independent producers, but 

could perhaps be worked p r o f i t a b l y from a c e n t r a l separating plant . 

5 . Almost a l l of the sauples r e c e i v e d have been from 

beaches and there appears to have been l i t t l e sampling of the 

dunes, which i n the astern s t a t e s are the . ;rin producers. 



At Middle ton Jeach, oppos i te s e c t i o n s 25G and 2257, 

Hd. Goolwe, s a u r i e s nho.ved a : . ioi»slte content o f 1.2?- al though 

t h i s var ied from time t o t ime. Traces o f the mineral occur In 

the garnet sands of Hosetta Head, s e c t i o n s 2 , 3 & 2 % , Ed. 

Valtpinga. 

No sampling has been done south of the Murray Hlver 
.:outh but a t r i p i s planned. 

On Kangaroo I s land promising sarupies have been obtained 

from the l ea nor i i v c r , near the centre of the i s l a n d . A dish 

concentrate showed 15?; of monazite a s we l l as a high r u t i l e and 

zircon content . Thir, sample was taken downrtroam from Daw'o 

d i g g i n g s , v;herc, m 1907, mona^ite a s say ing Th02 was found, 

•71 th mat H e , i n a l l u v i a l go ld d i v i n g s , A report in the Hecord 

of I'lnes (1908) s t a t e s that a number of these Tert iary a l l u v i a l 

f l a t s occur on the i s l a n d end are worthy of fur ther work. S imi lar 

Tert iary beds in the aarossa " * l l e y carry go ld and r u t i l e but wi th 

no mention of monazlte . In 1 * 7 tne I* p e r c e n t undertook f u r t h e r 

prospecting i n the v i c i n i t y of Daws Diggings but no nrtura l 

concentrat ion of heavy sand was disooverod (D.M. 2 4 7 A 7 ) . The 

monaaite c r y s t a l s found nhowed we l l developed c r y o t e l f a c o s -

i . e . , they were not water worn and i t was concluded that p ;gmutiteo 

i n the near v i c i n i t y of the d i c g i n g s w r e the source of the 

monar.ite. The dense pr i ck ly scrub hampered proc pooling of tho 

adjacent h i l l s . I t appears that f u r t h e r prospect ing would be 

necessru-y ( ;hich would involve burning o f f tho scrub) be fore the 

area i s d e f i n i t e l y abandoned on a source of lonar.ite. 

5*2. Pthgr boach sand d n n ^ f a 

Depos i t s of garnet sand In s e c t i o n s lfc; 15, Hd. o l e a f o r d , Co. 

F l i n d e r s , conta in small q u a n t i t i e s o f monasite , r u t i l e end a i r c o n . 

Two beach d e p o r i t s , £ mile apart and a dune d e p o s i t , in land from 

one o f the beachoe were examined and sampled. (Mining Review 92, 

ago 16^) . The three d e p o s i t s conta in 1500 tons of sond of which 



k3Q tons are heavy minerals - pr inc ipa l ly framet. Of t h i s h33 tons , 

there are 3 .5 tons o f noreusite, 2 tons of rutilw and h tons of 

z ircon. The depos i ts ore subject to seasonal f l u c t u a t i o n s . 

A sample submitted from Arno :<ay (Hd. Uoothby) contained 

3*1^ of nonazite but no other de ta i l s are known. 

Traces of monazite have been found i n sands from the 

fo l lowing l o c a l i t i e s : - Vhyalla Beach, Vincent , ^rdroasan, 

Beachport, Tuctoy nay and In creek sands from Radium 2!Ill* 

5*3. Crocker .,'all Arm 

During the recent intense n inera log i ca l survey of the 

Crocker / o i l area, a number of thorium occurrences were found. 

However, as tho survey was primarily for uranium, l i t t l e quant i tat ive 

work v/as done in connection with thorium. 

A pattern of mineral zoning in the area has been 

observed, which i s made up of four d i s t i n c t r,onas with only minor 

encroachments of adjoining zones . £one 1 conta ins areas of 

dominant chorlum minera l i sat ion and i s apparently the highest 

temperature sone . Minerals recognised are nonaz i te , t h o r i t e , anO 

o r t h i t e . The ;,on<i cot-i,-.rises tLree separate sub-c ircular areas 

arranged in on arc and surrounded by zone 2 rocks. Centres of the00 

areas are a t Camel Hump ( s t r o n g e s t ) , on the west f lank of Mt. 

Vic tor ia (which in thus e a s t of Vic tor ia Hut j rospect) and a t 

Tombstone H i l l , /.om 2 contains uraniua - thorium mineral i sat ion 

r;ith uranium dominant. The zone occurs as a long oval area 

extending from B i l l e r o o . e s t to south-west o f Crocker e l l . 

Minerals contained i n th i s zone are a b s i t e , s a n e r s k i t e , euxonitc raid 

f er^usoni te . a b s i t e i s the most cormion mineral and contains 

32 » U03 , ThD2 and TiOg. A largo tonnr ro of lor? (uranium) 

grade abol to occurs in the var ious Crocker - o i l prospects . 

£one 3 c o n s i s t s of rooks containing umniua ^inrtrals, c h i e f l y 

"avidito i th thorium absent . :«ono /;. in node up of rocks conta in -

ing non radlonctivo minerals - hp i n l y c o i v c r . 

l e f . Observations of Mineral .'.onlng in tho Crocker . e l l Ar<oa. 
I - King, 203, J 3 11-2-70." 
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fiWB 
Monazlte i s a cons t i tuent of the uraniun bearing lodes 

o f t h i s area and a l s o in the surrounding pegriatite intraded n ica 

s c h i s t s . 

A report in Mining Review 21 s t a t e s that the quantity 

of raon&zlte present In tho area i s probably large but tho only 

ana lys i s t.iado shows a thoria contcnt of only l.f*<>* 

Monanlte i s abmdantly dovelopad in places nt the Mo. 2 

.orklngs , 'adiur. I?ldgu, where i t i s a s s o c i a t e d r/ith r iart i te and 

fergusonite* ;-iomf hard specimens from these workings showed as 

much aa 30% monaslte with 3ub-ordinate quartz, s c a t t e r e d f crguson i t e 

and abundant haematite* The i l n e r a l occurs sporsoly i n the 

g r a n l t i s e d sec t ions of a s t -tainter Bore Mo. 1. 

Ref* 0*3* B u l l e t i n 30 , Uranium Deposits in -Huge 105* 

A nonazite-bearing pegmatite occurs at H a n t s Head, 

2 mi les N* ;* of Arkaroola Bare. 

A corundum show, reported on by the Gov- rnrnent Geologis t 

1911 (0*3* Reports Vol . 1) was found in an unnamed cr^ek i n 19^6 » 

U mi les w* o f 'it* J o i n t e r and 2 mi les o f l it . U t t . r&nnings 

In the croek produced Oiiiall amounts of :.»na«ite end r u t i l e In 

add i t ion to corundum* 

5*5* aaflima A m 

Although thorium minerals do not occur on the Vadium 

H i l l f i e l d , mention of i t I s made to complete the record of 

major uranium prospects* Here, davidlte i s the pr inc ip le mineral 

and the f i e l d would thus f a l l in to ;,one 3 of King's Crook r . e l l 

Zoning* 

iroGpocting f o r uranium has been confined to the near 

ml no environs although the Archaean rocks extend t o thG 

bordor* However these rocks have no doubt been e x t e n s i v e l y 

prospected for s i l v e r - l e a d ores and eny thorium lodes would sure ly 

have been found* 
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5 . 6 . Other nonaaite occurrences 

Mludlebaek Hance - Mining Heview 101, p. 

Three occurrences oi radioact ive ruatorial i n -tre-

Canbrlcn rocks e a s t of the Iron Ir ince l e a s e s were i d e n t i f i e d as 

being due to thorium. Grab samples taken fron prospccts 1 & 2 

showed a maximun thorla content o f 0.36;, while at prospect 3 the 

h ighes t assay recorded was 0 .98^ l-ut the average v;as 0 # 3£ . 

The prospects were l i m i t e d in area and no further 

•vork vms done. 

Kings i l u f f (near Olery) - Mining ieview 21 

Honasite occurs in a s s o c i a t i o n v.ith aur i f erous 

quartz. Ho thoria analynis v<ae ctade and the quanti ty of minerel 

was not determined. 

Glcnloth - Mining 'feview /}2. 

iirsall pr,ounts of noneaito and t i n occur in. e ^unrtn 

r i d e e , Uj i.illec o f Tarcoola onC clono t o the \7est.rn shore of 

U.ke Karris . Tho quarts r iuge io the noro ac id phase of a 

Pegmatite dyke, i t av< ra^ec 3* r;ide and has boen exposed by p i t s 

over a length of * mi l e . A l l u v i a l gold r;ork:lnrs occur nearby. 

Kersbrook - Mining koview 21 

Ur-ioll occurrences of :ana«itw uavv l.cun reported i n 

creeks In the Hero brook chain of ;'cr.dc area. The source of t h i s 

material i s pr -n nab ly the baaal g r i t which outcrops e x t e n s i v e l y 

he re . 

The area was cubject to a low l e v e l eir-rodi/< t ion 

survey during the recent uranium search and no s i z a b l e occurrences 

of thorlu ; ,-iinerals were reported - esc r,irTi t?; 1/392/1 - f i t . Lofty 

Hcnges showing Uranium & Thorium prcs iwcte . 

Other reported occurrences (not confxr-ied) are near 

iaralana (on the s ide o f the F l inders unre, near Ht. w i n t e r ) 

near Karea l-am (30 r . i l es . ; .J . .. of Tarcoola) I-Uning review 21. 

No r ; n t i o n i s nade of r r ' i / b l heavy . i i c r n l Coposito 

In the bnsr.l g r i t e . 
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& 
The principal thorium mineral oc curring in Jouth Aus tra l ia 

i s monazite, which ie found e i t h e r a s a primary ninoral in /.rcixiean 

rocks a s s o c i a t e d with a c i d igneous a c t i v i t y , or in necondary 

nochanical concentrations* 

Except l c the ?er North, the Archaean rocks have been 

oubject to a d e t a i l e d search f o r uranium minerals* Although in 

most cases quant i tat ive data have not boon gathered in respect to 

thorium, occurrences o f the olenont founc. in t h i s search have alwayo 

been small* 

Only the Crocker e l l deposit shown promise as a po ten t ia l 

source of thorium* Here the metal would bo produced i n the 

chemical separat ion of uranium from abs i te* 

The South Austral ian beach sands, although of srrsall 

diragnsionc, o f f e r the b o s t prospects f o r tho production of tuoriun. 

Tn those sands, nonasite occurs in higher proportions thon in the 

Kastern States* 

A buach sand depos i t at Moana i s considered to be an 

economic proposition* 

Tho r e a l extent o f the South Austral ian beach and creek 

sands i s not we l l known and fur ther prospecting, part i cu lar ly on 

Southern Kyre -enlnsulD, Kangaroo I s land , Yorke i-uninsuia, and 

south of tho Murray fiouth, i s warranted* 

/ 

»«?»f flfrrp 

23/3 /57 



thorii j i? occuu-.Lftcas m ^our:i aUoTral ia 

L^T q? IXXy^ffjiff ft 

- thorium bearing pegmatites 

Mining Review 101, -toges 61 & 63. 

D.M. 251/55 

Archaean rocks i n the v i c i n i t y oi .Colalde 

Northern, centra l and southern h i l l s aroas -

F i l e s 17» 18 and 19» Uraniun & Fuel 

l e c t i o n F i l e 

S.A. Rut i le J..td« 3K 26-5-lG 

ouniaary or beach sand samples - f i l e t ; in Uranium rjid 

Fuel s e c t i o n - includes a l l beach sand samples rece ived . 

HcU Gleafbrd. i'ining Review 92. *age lCk» 

Kangaroo Island 

Jronrocting at i. awn i.-iggings 'ciul/U7 

Dews ]••igglngs Mining Itevlew 6 , l ege 15 

M'lnlng review 21 

?ocord of Mines 1908, rage 362. 

Observations of liln; ;-ol Zoning in the Crocker - o i l Area* 

0 , 0 . I sport 203• aE 11-2-70. Also f i l e s 30-1 to 30 -8 , 

Uranium & Fuel W3ct.ior.« 

Mtt tainftgff 
Mining i'.eview 21 

G.o. Repor*to, Vol, 1 . 

Trans. -loyal >»oc. v o l . 68 (2) ^ g o s 343-355 

a . i i . Bul lo t in 30. ifege 105 



/wP.UDE (Confcd.) * 2 - 2 

bmkt 
f i n i n g Review 101, ifo. 

"Inlng Review 10, lag© 25* 

Mining Review £1. 

91°al9th 

Mining Review 42. 

ifogfifrmfc 
f i n i n g itevletv 21 

D.U. 1 1 ^ / 5 2 

Uranium & Fowl uaction F i l e 

HQIWalVe 1ft gal 

Record of nines ifege 362* 
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