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,.he deposit. of heavy ll1nerals aloug the 'P.ast Coast ot 
Australia 81'0 being investigated llrbiarl1y to determine their 
contElfnt f"J'f monaE1te. "'8 pr1no1pal depos! t i.n the F1ngl'l1-Ctldgen 
a!-fI\1I occm,T!'! b(Jrv~8th the dunes adjacent to the beach, frol~ FIngal 
Po:f.nt to thf\! northAm end of the Camping and Recreation Reserve 
at Tjngsclit,fe, approxillet;ely 4 miles south of Fingal Po1..nt. ~ 

Two mrtAllAl' oenoei,ts t')CCUJ-nver the southern mile or 10 ot the 
ar~8t partlllftl~ to the main d.epo~1t and up to 300 :f'('!~t w.est of 1 t. 
The deposIts contain 63,600 tons of z1rcon-rutile-:ilmen1te-monaz1te 
concentra.tes, of' which en p.st1mated 330 tons 1s monazite. The 
a~rage gr'ao& 1s. 5'02 lbs. of heavy mIneral concentrate per oubic 
ye.rd of sand. The width of' th~ deposits ranges from 41) t(!')ct to 
220 teet and 8~eragp-s 114 teet. 

The average thiokness or the d(;)pos1ts is 2.2; foot, and the 
thicltness ot overbw:>den is 7.3 feet. 'With the exception c,,~ ·tho 
south~:mmost ,00 feet, in the vicini ty of the c:alllpmg g!'f)und the 
deposits 81'8 8''1al1able :1"01' ldn1ng. Tn the nnrthern portion ot the 
main deposit from Fingal Point to bore 'l1ne 60008 (6000 feet south 
of 'Fingal poInt) t and in the nouthern portio.n f.rom 1697'58 to 
198908, the h~8V1est of the h@8VY minerals, viz., monazite and 
zircon, are pres4mt 1.n subntant11l11y constant proportions. !n the 
a1ddle portion of the main deposit, b~tween 6000A and 169?~S the 
quantIties of monazite and zircon aTe notAbly :t"e~uoe(" !n tift 
smaller deposits the t~ronortlons ot monaz1te!'lnd ai,rcoll deerp!ase 
at@sd11y i'rmn ~outh to north. 

j. nITRQtUlQ'tIQI. 

1. Gftn§~ll EW9iUi gt th~l!lt"f~:!~t,10~, The primary !:1m 
ot the "Beac S~nds lnvest!ga Ion"s ~ do ermine the res~rvel and 
the distribution of mona81te in the deposits ot heavy mineral sands 
along the R9.st Coast of Australia. Thesp df~p081ts oontain very 
large reBerves ot nreon and rutile ( Fisher 1949 <sJ and (b» 
for which they 8J'e being ~xplo1ted at v8:J'!1nut\T locsli ti t1~8, mainly 
from North Btradbroke Island in Queensland to Bal11na in New South 
We,lea. The tlonazite forms little more than O. '5 nftr cen.t ot the 
mixed eoncentrate9, hut Can he ~co"~red aft fA by:,"p1"OdtlOt r9ur1ng 
the separatiQn of ·theother u1n~1"als. Monaz:J,t&, a phosphate 
of cerium lantlum'Um, pra~seodym1um end. othe!' rare earths, with 
thorium silicate, is utilised- aOmI!'ere~ 6'.1. y as 8 floure~ of cerium 
and of' thorium. In this tnvest1gat.1on, tha tho!':1.um. content 
of the monarite 1 s being r'l~'t('rm1ne~ on the bs.s1s o.f its rad1oact1v1 ty. it §~tr1i1cm. The F1nttel-Cttdgen Area eompl'.1ses a beaoh and 
assoo ate~mes extending anpl'<'xinulItl11y 4 rnile~ from Cudgen Point 
to Fingal pOint! an,d the It'')w lying CO!S t. a! plain. b'fh~n the dunes 
and the TWe~d Rver. Fingal ?o1nt, Ih the northern end of the area, 
1s 2f m11essouth of Point !lange!t.l which 1a cr()~Red by the Queenslanc1-
New tlouth Wales State Boundary. plans of the al'fla, and .. local1ty 
map, are included in Platt" 1. at the end of' this r~port. 

~!AC. The Pacific R1gm.a,.v crOSS0S the T"~t>d Rjver at 
about . e m1~c\le of the western margin (')1:' the '1rea ant'i aont:tnues 
southwards along the p,aste:rn bank of the river. A main mad :tram 
the Hlghwey Bl"ldge follmfS the eastf.:'l'n bmk of the r1vf!r northwArds 
to 'Pingel Point. A second main meal Ch1nderah Road, runs easterly 
fl'~11 the Highway approximately 2! tn1 es south of Fingal Point "and 
at thfl COflf'lt, met'!'te JJ!a.r1ne Parade, which runs southward. adjaoent 
tothe b~ach a.~ fElT aF Cudgen Point .. 'the nejJ:'J:r~et 1"a:!lhp!ad is the 
terminus of the Br1gbtUle-Tvleed Heaag railway at the Tol'fn of Tweed 
Heer's, 4i miles north by the Pactt1.c PJ.ghwGY from Chlnderah Road. 
'rh9. nre::rest. :r.a11heal1'l of the n.-,w South '0ale~ ,..a11waye :ts at Murw111umbah 
13;- mlles southwards along the Pa.o1tic Highway. 

~ .... maipS' T~~tl' At the time of the lnvest1gRt1on, leases 
or appl:f cations or .. eases Tlere held as follows t-

M. t.l _~.J.. Kno'Wlf,e, Prif!bane. 
fI.M.D • .3 A.J. f'nowles, nr1shane. 
•• L. 4 J.P. IlUrphr, TWeed Heads. 

M.L. 2 A.:1. Kno~les, l:l1'1Bbane 
G.t.2. J.Cooley, Twe~d Heads • 



Speoial tease Application,s: 

1.P" JlUl'pby, 'l'Weed Reeds. 
J' .P.. l{urphy, Tweed He8.(ls" 
;r.F. lIurph)" , Tweed Heads, 
J.P, »urphy, TweAd Hsnds. 

Page ;. 

2:... B§!122!H?i btti t;y .t2.r §igti20- .pt .t~1s BeRq~t. The seve:pal 
sections of \: Is' report were compiled by those w1.l.o were :most 
d:trectly r'esp(;ln21ble for the oon.duct of the respective portions of 
ths;fJork. In general, ho'wever, each member of the staff assisted 
in several phases ot the investigation. !.D. D1m:miek, n01)f an 
officer of the Queensland Geological Stlrv~y, carried ou't the 
prelillinary field 'work in the area • • T .W8M t assisted 'byt.Jt.Lee 
was :;.>asjJonsible £Ol- Laboratory work, j'.nelu(fing the separation 
and examination of minerals. Misjq L.J!. Edhouse conducted 
radiometric determinations of ~uant:1t~cs of monazite, and 
Invest1gatio1'!.s of the thoria. cont~nt: of the mon2zite. 
D.E. Gardner !mpervised the work. 

I.'tr T9pOQHAI!H!. 

The beAch anrJ the anjsaent clune belt S11fe~pS northwards from 
CUifgen Point in a broad curve cottCR.Va tn'!"1~:t"ds the ocean, and. 
terminates a~a!net the solid rook at :Fingal point. ~e crests ot 
the dunes :rise to a height of more then 30 feet a.hove menn loW .. 'later 
in the northe!'n half' of' the ar'9a, but in the southf.}1-n halt the 
cr~st, heip,h.ts !ire moatlybelo1!l30 tAet. 'M'1~ ..vidtb. of the dunG belt 
varies frOm 132 tef!t to 660 fe~t, an~ ave"t."ee~ 466 foot. Betwep.n bar. 
I1n~~ l;OOH and 90008, adjacent to the lagoons shl:nm on Plate 1~ 
Fig. 2" the \ddth is, for the most part, less than 300 teet. Plate 1. 
Fie.2 shows that lagoons appes.!" 1~f~'St of the dunes betl1een lines 15'008 
and ,2508, qnd 'between lin.es 6000s and 90006'" The '!'!cstcl>n boundary 
of the aan«y area crosses the 105008 and 90008 bore lines at 
2200W and 357W respeotivel)". The occurrence of the lagoons and ot 
thIs boundary suggests that the !weed River may at one time have 
flowed some d1stanoe eaat of its present course, and have eroded the 
wes't;ern por'tiona of the dune area between bore 1 'lnes 90000 and 
15'008, thus reRu1t1ng in the obBerved narrowing ot the dune strip 
between th~8e lines. Confirmation ot this supposed erosion 0'1 the 
dune by the rivP!' is obtained frooltl the profiles of' Plates 2 and 21. 
Thus 1n the sou'th~rn half at the area, a prominent dune ri.dge, whioh 
may' be termed the Westerly Dune RidgeI ocours some d.1stance 'West of 
the beaoh dunes. This ridge appears n the sect~one of the bore 
lines e.s shown in Table A. 

lore tIne • . co-orarn;Se'" of 'crest ~iesterlY 
.Durut . idR~h 

~CI~ If •• - lObI • . . . ... , 
........ ... • .l4!~j 

..~ ..... , -_ .. ....,.!-. 
II ! J JJ W . . ;0-."",_ -~'t ;W ~, ' 5 - ..... • 

16~ 71 =. , - :"" :: : :::. : :: 1(j' 71 
•• -- • .' 

The sections of Plate 2,\ ShOlf that the dune, r.vh1ch has an 
elevation of '29 teet at the 105'00S hOl'eline teainllt'!s hetween 

• 

-
the 100005 and 90008 lines. Again exaain1ng the area between th1 at 
wester1y ridge and the beaohl it oan be seen on the section of l'-ne 
1697~S that a massive dune r dge, which may be oalled the Oentral 
Dune .lfass, occurs between the 70!$W and the 165'W coordinates ,and the 
"Beach Dunea" occur from 16;W to 3;"E. The Centl'a.l Dune Mass C9..n be 
tl'ace~ from the 198901 bore line northWards as in ~able B. 



u 2AE&uLb !$he Central Dune laass. 
. . 

4-44 
Bore tdne8, 

The Central Dune Maas 9s very narrow on the 90808 2 b e  m d  
does not occur on 7500s l ine.  ~resuasb~y, the erasfon whia& 
removed the Westerlly Dune Rldge between the t0500S an6 9000s l3~es 
partly removed the Ct~tsaZ bme Mesa at  the 98008 line a ~ d  
ternhated it at  a p o b t  betwmn the 90008 and 750W 19nes. 

!f%e supposed fomer channel, a% the Tweed RPver am slm3ltarly 
bg traced in the northern port3on of the area where it fallows 
approximately the eastern boundarg. of the northern lagoon, The 
sections 09 plate 2 &ow that f m l ~  l l n e s  75068 to 45009 ina lu~ l ive~  
only the Beach Danes oacar. dune masses on 3 h e s  60006 end 49008, 
which appear t o  be the Central Dune Mass, are actnaUy north- 
westerXy t ~ e n d h g  active d u e s  formed In reaent years, The 
outline of thia dune on line 44086 o m  be seen in Plate 1. Rig. 2 
The Central Dune &ass does a pear on Iae 30QQS fmm the e0ge o f  
the Zagoon to 237W, an% on 1 in e IgQOS f r o m  427R t o  23QR. JB the 
laeter lSle the Westiern Dune Mdge axso apgeaso, its c ~ e s t  ba-g 
at  640~. !!!he emsion of the dmer outlined above !Indicates *hat 

d the eastern bantr of the Weed RlZver 9n former times ehcma~hed 
as far easterly as  the foot of the Beach Dunes between bore lsnes 
90008 and 300Q8, 3% $8 gIx%te poas$b~e that %he rive2 formed an 
outre% to the sca a few hundred feot south of the 6 0 0 ~  bare 1he.  
There the 0rest;s of the dunes are at a rower elevetion than those 
fBaverae8 by the 6000~ line. Ilf will be noted too %hat on the 
latter boxe line the orests rise t o  about 21 feet, where as on 
the 75008 an6 45008 3bea  the arests r3se t o  38 and 36 feot 
respeatlvely, 

A low l y a g  sandy mea whS& 9nc2uded the lagoons shown Zn 
Plate 1. with smaller somewhat swampy patohes, extentis westwarde 
f r o m  the coastal dune belt to the Weed Agver. The lBarem patohes 
became mom extenrive in the western portion of the ereaxtween 
Chlnderah Road and tbe lagoon 8 mile to the north, and in the 
sout;hezn portllan 0% the area at Che foot of the hlgher oountr$ 
nhiah rune approximately aed-southwest tron the village of 
Khgscmrf €9. 

The aanU which foms the seaward s9de of tho %medune 2s 
i l x e d  rnslnxy by Spinifex wlth b r a e  grass 2n piaces coastal canoh, 
goatsfoot convol~~Ius an& plgface. The tops of the &oredune, 
anb3ect t o  severe wSn4 aot ion m e  covered in nally places by 
dense olmps 04 a native heat&. The nestem or Xandvard s ide  of the . 

faredune aupgorts a mbed dune sorub, Snclndtng trees suah as 
BankaSa, Lill2piltll CupanSa and Cupanllopsis, wf tb m e s ,  heath, 
braeken, grasses an& rush-like sedges. 

The low l y b g  cauntr$ between the dune beZf m d  the r3va.r 
has mostly been cleared %or cUtZvat%on and for grazing. 8Plt;mted 
awam sbeoak surrounds the Zagoona anti 2s seen, ~ 3 f h  papep bark e tea pee, 3.n the swamps tat: the southern edge 0% the ama. . 

'6hs c o a a t d  dmes an61 the low-Xyhg sandy flae 
es and %he fiver are composed sf rsuent unconsolfdated 

quartz sand. Hear the presen* beach the dunes oontaln small 
quant i t ies  of heavy ainerrals, The higher C O U I L ~ ~  miles aest of 



'a .. ., 
'aaD~· 
'ingal Potat 1 ... de up of d .. ply 4ippin. 1 .... Pal .... i. 
lIedllle!'ltB; oappe4 'by Pl10eene bas a! t, 'ffh1ch oecv. _.1n.l,. above 
the l~O teet. eon to.r, .l aaB. of Pl~oo.ft. ba •• t t O.toIOPP:f..q . 
app1'(');daa~.1,.\a~.:a11e ~ot1loJdl •• tct ther ... ~-..nJ.,,~~r. 1"." 
oJ'()~'ed 'br the:Petc111e BlghwllT, p~l".1.ts downwardl below 1'lve.· 
le"el. A short d:latanee west of Ch1nderah B.y, Pl100ene basalt 
aCa!n caps 101lerPalaeo:o1c .ed1ment., aa1nly abov9 the 1~ toot 
oontour. !he higher country at the southern end of the tpin.eal. 
Cuttcen area consists of Pliocene b •• alt, wh:toh continues belo" .... 
level in fthe v101ni ty ot Ctldgen Po:1nt, and probably for about t. 
Itl1es ina test.southwesterly d1,reet1on from. COO,eft point. 

2. !he Coastal 'une.. During' prolonged pe1!1oda or aala .... ather 
the prevailing ocean winds blow sand fro. the heaeh into a low 4uae 
riag •. or fored_e at the top ot the beach. .It th" t1a. of the 
l,ftVeJt1.a.10n .ea,'lfliondur1ft! sto...,,' weather had cau.ed ~. ~p 
of the laeaoh to • ¥.. I.,.d".rd_, e.g. OIl bore line ~QOOS and 
'7~OOI to the foot of the high dune appearing 01\ these line. at 'lY, 
and 11" ,..peativelYt This blah dane .p~arentl1 rappe.ent. a for.. .. 
tONda. built up when the top of the ".aoh IIdntalned a ODD..tan.t 
p08ition tor a con.1derabl. perl04. 

The prcainent 4\VIe deBcr!bed in aaotion • ""'opo*pal'~", a. 
the Westerly Dune Bldg. apparently marks the po.lt1on Qt • fo~ •• 
be.oh whioh oune4 around hoII .outh ot 185'1S8/Mbw throqh 1397"" 
la'Olf to lS'oo8/64OW and noJltawaJ't18 to the basaltot 'ala! Point. 

!he CentI-al Dune .a8i of seot1on I ft!opolrapbyu .ppeal" ,. N 
mad. up of '.0 or tbr .. old tor" ••• , .hich ct ..... loped 1ft .u ••.••• 1 •• 
In~qu~ period of onl7 alight chsnges 1n ooad1t1ons of sea Ie?el 
or of supp17 of land. T1ndo\'lbtedly the Oentral Dune lIa.st_p!'1or to 
the et-oaion whioh reaov.a it between lilles 90008 and 30008. swept 
unbroken tro. Cudlen Headland to 'Pineal Point. The aeationa of the 
bot-e line. on the .anthem part of the area show a steep .• and,. •• arp 
in the position given in !able O • 

XA»1i1 g., • lAdy. Gcm alCiRJltbtmBn!Lot ArU* 

Bore L1ne Coordinat. of Scarp. 
, -,203§ii 4~8w' -
•• b 

1,8901 3~7W 

1912" 230W 
........-.1 n • 

1891!S1 2~ 
---~---~,---,---~~. ------, .. --~-----~ 

1~7. 19~ ," _. .1 
It 1. probable 'hat. at a oOlllparat:1vely recent date! the W.ok 

top adv8.nOe~ lfesteZ'ly to the po.ition of this scarp. ,o.slb 7 tb. 
ero.1on which f'oraed this soarp lUas cOI1teaporaneo118 with the eroll_ 
which '-_0".6 til. 1I1,d41e po:rt1on8 of the W.stern nune Ridge all. the 
Centn! Dune .as.. lhv •• t1gat1onl ot the .111.1'8.1 a.po.itl of the 
PQ111 :Beach Area, Queen.lan •. , an« the Tw ..... l!nca1 11"e., Worthen .... 
South Wales, gave evidence ot ero.ion of dWle ••• bdl.r ",0 that 
l'lotell above 1n the Fhgal-Cud«en A1"ea. Xn the Pal. leach Aft_, towal'lll 
the $OuthernenCJ, an a'br'llpt .andT Icarp oeena., ocaparable 1f1th that 
seen 1a the Fingal-Quae.a Area. In th.-".e4.~1Dlal Area a 
truncated westerly (1m. rid,e appears at the southem end •• 1II11u 
to the We.terlT Dune !ld,e of the ~inlal-Cudl.n Ar ••• 

10 weaterly dune r1d,. appear. at the ftOrth ot th_ ", .. , ... r1Qal 
. Ares. 'rhe latt@lr area 1, .. 1a.n.&p1t ter.a1nat11lg at its l1o~"hen 
erlC! at the mottth of the !weed 'BiTer, and probablT the whole .,1t, 
exeept1ng the oal1 portion of the 1feltel'ft dune at the !lou.them .nd, 
1'1.1 1ntmda'te~.. It 1s possible that further investigation. alo., 
the coast uy peai' correlation of the evidences of erosion in 
•• e of the "eachel. 
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za!?.ncsrala m a y  be deposited on the upper par t  sf the boaoh. A 
BeposiC appear$ as a f%eamw wMch lglay have an unbroken Xength o f  
several thoaaand feet an8 e, maximum wldth near the northern 
end, of the order of 40 fee*. The "seam" i r  thlakest near the 
tog of the beaoh, and tapers off wedge-ahaped down t;hs beaoh. 
The waves and surti sweep onto the  Begaoh From a d3matson rsamewhcbt 
t o  the  south of @ a s b  and ten& %o f;lFars.sgort %b heavy mherde 
narc2;hwari(s don$ the beaoh. A8 a 3?e8taIt9 t he  heaviest deposits 
rspgaer on the northern port%on of %he beaoh, southerda fsaa the  
haadland, The sections of plates 2 and 2A 40 not S ~ Q W  any 
newXy fome8 deposit om the present beach bnC eema apwar 
beneath the dunes ad men% t o  the beach, h~ the osit ions 01 fonner C beaohss a l i t t le  t o  e .west of the pres~nt beau L 

positions ~f the Bore Pinag %ram 06 t o  
ohah- LQ the msddential rallobuents &I C h a  

area, .and t o  the eadcern tra- w d l  of $he Tweed Wiver Bore 
lines 45008 and 5008 were s i a i l a ~ l y   elated b the trnin!ng nau, 8 LSnes 52508 and 0008 were mapped bdiong with the n ~ h h  m a t e r n  

eg of CP.L. 2 an6 the nortlbwestern garner o f  allo'tmsnf 455 in a 
&herodorite survey of this portion of the  area. LIne 120008 was 
rerate6 Sn a plane tablib a w a y ,  to  the appliuathon peg at the 
south-eastcm c o m r  0% ML4 land to the nearby allobents, lbs. 349 
to 363, Bore lines $39756 to  20890s i na~us ive  were mapped by 
chwtning to  the stmveyed aUotments 3n the Vlflagca of Khglroliffa, 
A plem ahos%ng the borer &I the Fbgd-CUagen Area on a suale of 
$00 feet to the inoh, is given in Plate 1. This pian war-based 
on MPlitar~r Maps 1 xdle ae~Sars Zone 8, Hos. 213A and 224 and on 
t he  Hew South d e s  Lands D ~ ~ ~ T C ~ I I ~  plan of the Parirh of 
!b~PaZm?8 (Bode, X lnah egWs 40 b i n s )  end plan of the Village 
oi ~ingacii i te ,  parish of Cuagen ( seae ,  I inoh c g ~ s  4 o m s ) .  
The gealogictaf, bormdmies were aketohd on to  the MXitazy Nap8 
mdvlClond above, and are agproxlmate only, 

2L BorS1g to ground water was by means of a p a t  Bole 
dimer or anger, lengthened as requZCed with 5 foot lengths of 

i g h g  coupled by scrrm 309nts. Below m u n d  water level, olr 
!elm .the depth t o  which sampling of loose sand could convenlertly 
be done wihh a past hole ditgger abouC 20 feet, .the Bore hole was 
eased wtth l i g h t  3-inch boi ler  tubing and s sand pump used. 
Before borhg was etareed, the bore sites *eye irvelled, using 
a teIertcrog3c elZidaAe set up on a plane table. The datum f o r  level8 
Wacs Mgh water mark whlcrk was assumed t !  have the level given 
in the Tide Table o f  the Queensland Department of IIarboare anB 
in the Tide Table of the Qneenalaad Deaalrtment of Elarb~urs and 
Harlne, plus one t o  two feet aetaed for the wash of the surf, The, 
levels of the bores were ffsterm2ne8 t o  withAn about 3 Snahes, aad 
uhelrtkd by baok 3eve11Pnge 

mel rnnarg  b ~ r w g  of the bea~h on8 addacent dune8 was oaxsled 
out during August and September 1948, when bores were put down ta 
ground level. AdditionaZ borW t o  gr?aund water level aaa 
undertaken Itn J u l y  3949, to  daflne the boundariee of the  degasltcs. 
In November 1949 some of the eaxXiez, bores -ere deegmed an8 
sampled below rater level, and some scant barlng was done ;ln the 
low lying oountry between the cortsfal dunes and the  !heed River, . During the prel idnary borbg, samples were 

which appea~ed t o  eontajln eppreoiabxe qumt9ties  
of heavy mineral#, an8 a slngle sample was made up from the #' asorbarden. During the later boring, the bores were sangled in 
lssotionrs fm top t o  bottsra, arlhe%her mineral appeared to be p~eaenl 
o r  not. 2he reason far W s  eolslplete aampZ0ng is that amoentreafes 
-5th a comparat$vel$ high aircan aantenG tend t o  bs gsey rathel? 
than blaok, an8 are 13erb1e eo l e f t  maampled, SampPes taken *om 

. * the bore holes were reduced bg quartering t o  a comhienb she,  
about 700 to  1000 ollbio oenWuetres, and bagged fos despatch t o  
the field laboratory, 

(a) Estfmat%on of u&ifios of Heavy 
?&ne were driecl. and 00 cos, of eaah sample 
was wedghsd, 

8 
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The heavy mineral ·conoentrates were" then separated from the 700 C08., of 

• sample by means ot a laborato1'1 Wl1t1ey Tablet and the we1ahts an4 
vol~es of the ,dry concentrates were measured •. The quantities of 
heavy mmorals in the sanple8 were then' expressed as ~e:fght per CMt, 
and "l~slper cu..yd" ( povnds we1r.ht of heavy mine:r'al concentrate pel' 
cUbic yard of sand) and are given 1n ~able 7 at the end of tbis report. 

(b net min _ 0.' 1 :f. toe -nt t s. The c,verage 
percen ege COw.pos!t1on of e envy mineral concentrates in tho Area 
was obtained trom a composite sample from each bore line. The com­
posite sam~le was divided into two portions - one portion tor the 
determination of the pnrcentege zircon, rutile and ilmenite, the other 
portion tor the determination of percentage mona~1te. 

(1) f1reon~But11t InA Xlmen1ti. The sample was separated magnet1ca111 
on a Fran z Iso ~am1c eparator B vine a magnetic fraotion made up 
mostly of ilmenite with a little monazite, garnet and tOurMaline, 
and 8 non.magnetic fr8ct1on ot zircon and rutile. The zircon and rutile 
concentratos~wcre separated eleotrostatioallY., The magnetic fraction 
and the v.lrcnn and 1'Ut1l~ ooncentrates Were weighed, 'the composition 
of the magnetio t~act1on ~as determined by grain counting. 

(.!1LJ[onaz1t~. Tbe p~rcentage Donaz1to 1n oonoentrates .as 
determined by means of Go1ger.L'Uller ganuna.-ray count:1ng equipment. A 
quantity ot high grade monazite \YaS prepared from concentrates ot the 
area. The counting rate given on the Ge1ger-JIU11er equipment by the 
monam1te Was recordeo, and the number ot counts p~r gram per minute 
due to t~1e mona7.1te ~as calculated. SimilarlY, ~he second portion 
of th~ compOSite s~ple of tha area uhioh had been set apart ror the 
radiometric detG~tnation of monazite was tested. Allo~enc~ was made 

, tor th~ racioactiv1t,y of the .iraon, rutile and ilm~itet snd the 
humber of counts per gram per minute due to the monazite in the s3~1e 
was calculated. From compar1son o~ the counts/cram/minute of the high 
grade monazit~, and the monazite in the composite sample, the 
percentage mona%·1te·111 this sample .. as oalculated. 

(s.) V§r1At'on an the P2!iRQsit!Qn Pi lhe FU!1 1K,Ul~"$~ QODcpn~ratl" 
. ang in .. the 1:hor~! gontent ot: tb§....gnA~!· At. 

,. (~~) ColtlDnsj t'Iii l' con9en~rttQ§. In order to detect any variation 
which mIght occur he compos! ion of the heavy minornl con9entr~tes 

.' 
acrOS6 the deposits trom east to west, portions of concentrates 
obtained from bores along the bore lines 198908 and l~475's were 8l"ouped 
into cnrr.,po~ite samples Cl-c6. To detect any variation along ·tOO deposit., 

. portIons ot concentrates obtained fron Block 1 (shown in Plate3) ~ere 
grouped into compos! te s9Dples 07-012. To avoid possiblG Llaskj.ng of 
south.north variation by east-.est variat10nt concentrates from the 
more easterly bores only of Block 1 w~re used in making up the composite 
samples 07-012. The bores trom which ~oncentrntes Were taken to make 
up the composite s8Mplps ar~ shown in Table l.(a) • 
.hblel.(s.) "~lurA.l-Cud1Zen Are_a. Pl"eparation of composite samples to 

e::lamine distribution ot Heavy Minerals. 

COJAPOS1TB J P:RRS FROM mIlCH CON- LINES ALONG WIlICH D~RRcTlorr IN WHICH 
SAMPLE (~rr.rRATF!S MAKnrG UP BOBES ARE P ~8C,IBtE VAnIA~IOlf 

OMPQ :ITF. ~RF. 'J'AJGm' SITUATED. J. MV}4;tiTIGA~ 
__ ~C~1~ ____ ~~2~O~ __ ~~~____. 

C2 37 - ?(IW 19,8908 

~ 13( - heE 

~ow .. HOW )0.' ~I:>S 

C'l 20B - 70'/ .9. t )s 
C8 5E - ~Ol .6.t'; ,s 
09 

l~ OF.: .. 451 ·J:·.4 't S 
-P--~~O~;'~~"----"'-----~~~A~.~~~'2~lc~S---------

III r:lF ,- 90 ~_ La 9'7' S-

C10 :10E - 'iOW .0 5.0...Q~_ ..... _ .' • 

ell 
C12 60 ' - 40W 1 .. :;Oo..q 

250 .. 150E , 00 



p.,.10 

P tft "N cale of the 00ll1'O.1t .... p1e of the ar_ ct:l.nu .... 
in tb~ pr.oed1ft« pa~al'1'llphteaQb 40llP0,1te samplawas d1V1d" 
tnto two protlon... !he cOllpeeltlon ot eaoh cO.pOslt .... pl ... a. 
determ1ned by the l:tet~ outlined Sh p8Jle«raph.(b). 

iU)~qzlt£0D" .q'lRDya.tf* A atOnes1t. oon ••• trat. 
'WaS •• pant. out . . .... 00.p081t •• aap~e representing the whol. 
area. 'the thoJ'1a O()ntent ot th4f_oll&llte ,= It.,;:i:tt$ lIa. teatect 
raCJ1011le. . .tricallT by. OOmp8,.11. on wi th • • te.ndard . mona.l.. samP.l. COl'lt.u ... 
1ft« 6.6. thoria.. The thor!. contmt of the ltonaz1 te 1n coapoaf. te 
... plel l'ipreseftt1ng Block 1 ahd Bl()ok 2 (ehown in Plat_3). was 
atrdlarly ta.ted. the boreB troll which concen\:rate. 'VIer-e t •• 
to Ilake up the <101lpos1 te aamp!..a of Block 1 ena Block 2 are .hOa. 
balowill 'fable 1. (b) .. . . 
TABU. 1 (b) "tal.l-Ouag~ l:pea. ?repa:rat1on of composite aaaples 

to ... 1ne pos!!ble variation 1.n the tho.r!a cont.' 
otlBO.a_it •• 

. _.. . !OS·Wog·WfifOI·· • A Lmd aol. mn a 

coxposm OO.~RA!l8 JlatI'G :BO!tIS m BlfDAftD. 

BLOCll 

BLOCK 2 

I. ~i§iiltS2irmlhl laIm,&2'. 
("'l.i!"fat. The ,lan. of Plate 1 and theleot:tona of'lat •• 

2 .tnd 2A •. .• t ~ the depostts ot heav mineral. oocur alllo.t 
entire!,. wi th1n the coastal (1une. adj aGent to tbe 'each. v1s.. the 
"'eaoh Dun •• " of JtSect'bicn I, 'rCl'OgftPbyf'. Wo depodt. 8JIe 
aSSioolated wi. tb the Ulregterly Dune }U.c1,e*' ItO!" with the -Central 
·OW .... e .ass. -. _ .. Apprec1,ble. 00. nG .. en:tre.t1Qns .. o.t .. he ... avy JId .. 1\.r8.1 .•.•.•.... re. 
interlected 11'1 tho 60000 line fJ'Oll 6~OW to ,,.OW, approdu_l,. 
'10(,) to 1000 teet ,...st of the phsent. beaoh, tHlt thl. d.pol1 t au.t 
be f)t 'Iftlr'T 11m! ted extent. since borb, on the S'25'oSand 61J08 
11ft •• tailed to locate 1111· ext •• 1G1)..ot it. So ... v.al'e ace portlOJl1 
or this are .. 'tier. f1UedJ , .. roba1tlT wIth sand .tNa the Me!'.',. ••• It >>\In... !he heavy Jdneru ".po.lt m t.he westem. p.,,' ot 11ft. 
60001 • .,. ha"eo1'1,inated 1D.thl. ..,.. 

!he a.po.it.L beneath the Besoh nun •• extend t!'IM the 
aortben end ot the .~.a aonthwerda pal" the Bou"hf!llJlHiIt bON 11M 
(lin. 203908). 
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•• ".'hen .xtr .. If of the •• ,.tt tl Ite. w! thin. a -"ut! t 
~p ana art. csapSll. Ireaul .Moh en.«. trOll the 10390. laore 
1,.,n. to.' th. 8 .. D ....•... uth of C .. \14. '. en.·. creek, a. dl •. tarto. 0 .•. ' appro.XiMtel1 
)000 ffle'. !hi. area 1I.a Dot t.81:e4. 1t the 18r!. 'bon 1iBe, 
anA rn. l.enS to 1412.,the deposit. aft Jt*"'Dlf...-' th1n. 
OYel' the whole are., the width of the depost" ....... 07fro. 
40 t .. t to m teet, and ..... ,.., •• 114 t .. t. !he 6'1'81'.,. oYe!'.11 
thielen ••• 1. 2.2J teet. 

11'1 the southam end of the .:08. th:te~ .epa!'ate 4.-pold"., 
each app"xbta'.ly parallel to th. b.aoh. 0tUt be dlstlft1u1.bed. !he 
west.JIIlIlOs' deposit, .• b1eh • .,.t.. ,.ned the .." •• teJlb1lepoltt", 
1. a •• ooiated _1th '&ft. 8111111 •• arp O:P 014 'Moh 11ft. dl ••••• 
•• rller in Section C. tfGene.al (leolo" • 'he Coastal DUn •• ". 
fh. • W8.t.·.8. m Deposit .ap;eal"8 011 bore 11ft •• 198908 aft. 1,.. 7~, 
l"eSplJct1ve17 , hom 33'" to 2f>3W and at 195W.,. and • .,. lie traoed to 
I1n. 1472,8, at 240W. The e •• t •• o.t ot th8 three depesl tat 
whlob uy b. tel*M4t11. "Ea.terlY DePOSit" •• ,pears to be oont1nv.ou. 
with the _In depos1t utu!.~lY.:1ng the ».ach DUnel In the northern 
pert1onof the Rl"ea. Aft "InteNe41ate Deposit" app ... ?lftl 1n 
'ht .. ·. .. •• t.rn. pert ... ·lon 0. f the DeaehDun.es,1s laiin on b()r. line. s 
198901 ~nd 1S47~"$peot111*lT. from 7tJ1 to 3?W and 80w to 00. 
!IU. In'f:'!'I.l~;ltlte 'DepOllt cannet bereeogn1sed ,d,th Qertajnty 
llorth ", 'bortt l'.ne lOJOO! • 

.(b) ebAJi 1D~D.t~'. !he nepos! tl beneath th" dunes appefJl' 
te h.\f~ r ~ ~ 0,. 0' n.,.:.rn" eeelrl~ extet1d1n, unhrokcm. for some 
thoa.andeof t"' p.:ral1~1 to the b",.eh. . In the sectIons (Plate' I 
pet 21) t.he.fill.aN .ip of the se._ .u~n'1cnpa 1n 'Got1on 30 
-holo"," f DeJ)t')fJ1t'ot He."". Jl1ne!'eis·, 1. 11l.rurtrate\1 In most of 

.' the llor'~ l"ne8. 'he lenticula!' or wedleshape of the Seama is 
'Ull •• ted in th~s4!'ct!one of l!ne 3000e. 45'008, 60000. 750fiS, 
ttl",'!. tnt 1472". ,.he aetua! ,hape o~ a seam is not alway, well 
.At~.rt.i'1 by the prol'tlles, because the bCl,-ehol"8 are in genet-al 1:00 
far .part_ 

.I!1 I.veral of the bo:tttl1ne.,.,g., line. 300ns and 4;OOS, deposit. 
ot h .. ",. lIt1nor~18., lower in grade then the boo,ch SfiaDl., we? 
!b:t •••• eW at oOMpftrat1.Yel,. hlJh lev~l! ~.n the tluna_. 'Mieae depoait., 
to:rtM<! f~ t'larH.t hlo\'Jft up hOlll the beach by th..,md. are i!'l"~gt11ar 
1Jl ahap. and attitua •. tand 1ft longitudinal extena1on.It 1$ 
pt-ehabl. that • .,. p.l.bes of Bluth aeollan aeposita ~oeu:p be~"1t 
the bore lin ••• 

!Sl;,"" "I:t!t ,d ltb'9lLttIIF'!i! Q~If. l)epalits OQonr within . o~l.'nG . rana •• of ~.v. II. .·2.1.7. betch .""8 and the 
aeol1m depollt.. ,he beach ..... hu. ~"r le .. l~ ""bioh 'P$llre 
\ap to.bout 12t .. t, the level ot the top of tbe beaoh th1:r1rtl 
pe. ;r10d.... of hIgh. tide. 08.\18-' by.to. R.Y ftather..'rhe1!' lo_'!" 
level •• ppear t~ be at or above _ean !'e. l@vr!:l. The wjnd fonet'! 
depo.its _,. haye up~r leve18 exceeding 30 t~t, tU on. t_ 30008 
bo!'. lin.. In their 10 .. 1' leyelll· vis. down dtme on the se ..... rd 
.148, the •• 0118 t!epollt. ael"'g.nto the U))M!1' e:xt~e.l'1 •• ot 
the neach depot1"., fro. which t.hq W$ra del'ive!!.&dd1tional. 
tlata on the le".18 of the deposits 1. given 1, table 2. 
,lml 2 UR't!, •• AZef' ~'le:Ll. ftpfutfhf' G1v11'lg t e mak·. an .:n •• ~$.e~. :n .he btJ,.. lines .. 

ILl ••• _n ... -... a; , .......... ' 1, .. , :;e' ,:;;;:;:;;iiC;r;l- I" "1"-' ~., P 'G ,- .,..-"" .r I ...... ",""". ~a ft1D'ftft.., m:I't -. '. . filA_A 9 .... __ ._'tiII 
''r'ft .. cnlb TOP()'F nllJ>~ __ ... ,. ..... 

ver )00' 1",.",. .. 9.1 . . AV',,!',,!. "'!'e . 
b:thll. 1a0.«.4.2 .... 16. 2 '!r,xt:tetM renle 2.1 to 7.3 

.. d UJJ\l1. rill'·· . Lt, 11.. ..I. ........ , Ulb1 zanu .... , .3 tg, .1.' 
120 tf)]OO A •• ra,. 9.6 A.Wtl'f '-.1 
- EnNea. ran,. 4.3 to 3i.8 EXtMlle l'$nre 2.~ to 16.0 

nlnal ranee 6 to 8 " \].rual :r.an.e 3 to ", 
I'"' a; • rtf'! 1.8 ~a I "iI'.. _a _l~ to II I • . ea. ..• • . , .• polltl 0.". ,.av •• o _ 

X 1)6,..1 t.ror.e4 in dune lay wind aetioa. 
Ir "h •• e are aeo11an "epoe!ts "h~,eh grade down dune 

'nto the beaeh de»,celts, P1"obe,bly t.h. Inde rellainJ 
abov:e 300 lb/eu .. yc1 for eOMe distanoe of !Swa.e. ~ 
~.~,~.~~~. 



,.,. II 't aWl! "ib .BPia.· na the .eotlon C3, • ... 1011' 1 D.po8~m S tv ~ aV7' - e,..a>. It 18 atated that, dUrinl ItOJ'lq' ... theJi 
deposit. of he • .,. .1ne!"al •• aT N depoelted onth •• PIl •• part of t ... 
lteaoh. tth •.••• t1011. ot Plat •• 2 an' 2A lhow that at varto11' p.at 
period., although •• sl1". ,and dune. ex1t1tad adjaoent to tbe 'beach, 
tor considerabl. intervals no depositlwere toneed at all. 

It doe. not Be .. pOI.ibl. that the period required to bulld 
the Dtunt. between the Western, Inte:me41.t. and Basterl)" neposits Gould 
have passed without s ••• onal stor... !he In:fertme. bl that the 
Pin,al...cudgen Beaoh reoe:t"ed three separate accessions of hea..,.. m1lleral •• 
In Seot1on C ,ttGeneral Geolo~y: The eo •• talDunes", 1t 1 .• sugge.ted 
that the erosion w'hioh tONed the .andT Rcal!'J) at the southern end ot the 
are. llq have "tJeen eonteaporan.eou8 with the erol1on ot the dune, 

·0" 

between bore linea lO~OOS and 1,-008, and poss!.bly, with erosiQn in the 
Palm Be80h !weed-Fingal Areaa.l'1Xtendlng this .u.ppo.:tt1on, it .87 be tha:' 
,1 .. 11ar ftroa1.ontook 1'1 e,e~ enntempol"aneouslyrurthep 80utn along the 00 •• ', 
and that deposita of heaY7 Id.nehl. tnrt~r south were exposMl., and 
tran.port.d northw,rdlJ. A (a.M"@.) rel.ti .... ly _all quant1tyof' th •• e 
heavy ainepala a n1.~d at the aouthem and of the }l'lngal.CudJell beach 
torming the VlT~8tem" Deposit. One 118)"'.pp08e that lars_ voluae. of 
co_on beaoh sand, silica} dj.sloi9 ced b7f the general eJ'1081on, then 
covel"ed the sourOe ot .u~pl, ot the heR"" 1I1Mr.l. and the ... e ea.aoa 
beach sand also eov~j'e~ then. f'W.IY-.toraed Western deposit beto. re. _\loh 
of the alneral had been transport., north otthe 1472'S line. 8'.1181'17, 
a fre.h aupply ot heavy ldnerllls tONed the !n.terae~1at. Deposit. 
811iceou. sand was aepofllte4 1n lar,_ quant1tie. tor a further per10d, 
afterwh:!ch the beaohhecu •• tabilised. and a torec1une developed, 
with Ita crest .t the pOlltions shom in 'fable T". 

faa lb H!iI~f~hm1WMj;m:Bti!til!rI:Smt. 

• 

. Supplies ot~.vymlnerals, then becoming expo.ed .,,,th of the 
P1l"1r;al-CUd,tlb, Area. we" tItll!lsported.,. dapo.tted, .tl11w1th 
ooaa1derable vol\l11 •• ot.1.11oeou •• and, on the ftnIal,..cuq. It.aott. 
Cenoentht1.on of the h.avy .1nera!s was effeoted durlngstoftl1 
w"ather, and po.slbly dur1nt a pel"10d ot r.e"ed e •• 1on of the 
' •• oh,. haul t1ng in • depo.l t of oOliparet1ve17un1:fDaooap081 t10a 
tro. 'tile southern #llliato the northern .tt of the ~e.oh. 'I'M8 depol1t 
Ie represented by the .. in depol1t, the Easte!"l,. Deposit, of ~he 
pre.ent (tllTl 

'ttel' ce.,.t!on ot aetj.y., dune buildin't. !he !Wettd. JU:va,.. cut 
through the B •• ..,hlluneB •• Ml't d1ltanoelou'thot the 60oo8.bore line. 
The sQuthern portion of the Beach Dunes thenterad.ftated •• a aptt at 
the river lJout.h. ',the pe%''104 aurin, WhiG. h the nYer .outh oe.out .. ied ttl1, 
position noult'. not have 'Men lone, othaNt •• oon.let.rebl. eroa!.on ot 
the dtme8 north ot the break through would have talttm plao •• 

At the t1me the r1Vf"J' lIOUth had been barred 1'1'." ..... 11' ...,. the 
developMitt of • sand 'p1t acro •• it, the beach for eoa. 41 •• :0 • 
•• tilth ot the 60008 line au.t have been .abqef. He.V)" mill.ra1a •• re 
tl'an,pol"tednorthwal"dstroa about the louthern. eDd ot the eabQ'llent, 
wh:!.ch was pr ••• ab17 10.. d1ltr~nce north 01 the 1482" line, artd 
werf? .!'rested near. the northem end of the eabqment, Ileal' ~h. 60008 
lta •• 'fbt •• .,. explain the .ull .1se ot the deposita tro. 112;'08 to 
1.72". 
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1. !1,UlX£J· 

(I) "'!):'~, ,1t"~Aff". A emrt1lutry or the total reserves 
of heavy l!l1ner~1. qu~" ,. ~~8 of f.')v~rbn~en is gi,rt}llin Table 3. 
while a stateaent ·ot the relle:Mrel ".,t"'ten each pair of bore lines 
.pP('~:rs ~n Table 6. nf'tt~tls 01 btf!"AS ~n'" ~.'l\!'l1!>les are given. in 
!able 7. WhIm (Jomput1Tte the res~:t-"t'l!>s :it WA.$ necesFa~r to ~ecid., 
.0000(!'What arb1t:ra}'jly, th. .. :m1n11'lllm g-rade "r ~Bnt1 '~!h:'.ch shou.ld b. 
Included 'J and the m:t.n!mull thiemeslI of sand ot a givell grade. !he 
.:tl'1:blt1m grade has btMn fixed at 120 Ibs. "etght or he~"Y mineral 
cmnaMt,.ate per tmb1e yarrl of !fond. ~h1s !f- s a 1.1 ttle g;reat.er thah 
4 p.- Gfllnt by wej_ght (Footnote). 'rhe -m:tn:1:murn. quanti ty or mineral 
W8.' decided on the basis that the pro(!uct CIt th'.l('lmes~ of s~e.m in. 
teet times pound. of heavy m1n .. :ral ,.r onld.c yard sbould be at 
l.ast 300. Thu.s. leam wh1ch has $. !2'ade ,,1 600 Ib$ nf aonc~ntrate 
per cu.yd must be at le3!1!t 6 1.nche! th.:tek, lind .,."p of l~dn1J1ilDl grade, 
129 lb_. pel" ou.yd. , .. aust have a th1clmellll of s.t l~.st 2 ft. ~ hab.s. 
totllellT, the nn.gal.C\tdge depol1ts ..., .... (1 p~.o()m1n.tly much higher !!t 
patle than the m1n1J'1lUl'l g'rm1~ given above. '1'he o"l~rall grr.;de, aa 
etated in Table 31 1. S02 Ibs pel' cubic )raJ'd, and it cnn b~ seen in 
!abies 6 and? that aCOIIparat1"J'elyo Mgh g,..ade is lnt'i1nt91ned et each 
.,... line. 

(b) maM3;J1!fZiIA23 lil"1t,bin t¥{_lUntfii* Plat. 1 shows 
that the depos1 ts occur mo.:e ~nt re y w :!itae 'bounda1."iel'J of 
lease. or app11Qat1onll for leas... It 1s bel:teved tduilt substantially 
all of the reserves g1'Yen in Table 3 will be available for mining. 

i. ,Dt.tllbut1gn at lbl IUnlrll@ Vll'!qu8bg1lt jiM '1':9.1_ 

(a) :rill f'Utt.Yl.,trib,at1gr1. The pe1"oentag$S of' r,1.1'Cf'ft1 
rutile, 1111_1t. an monaz.i e in hs co1lp081t. sa.rnplsl of 'rable 1 .. 
are riven in Table 4 Ca) 

%AlL"f! ,4 hll I;u.:1JlU2lLJU.!nPU1 Oalt9l!t&0,A 0:' !22nseD,ra3ia.-
_," • jiji}1i\f." ........... ~~~-'- -- '-'ilf'""(Miifft'f ",(1 - _. •. I I CO OFil" " ?~.. ~'I'l:r A {.ft!; COHPOS TTIO .,.;.~;. 

SAlIPLE '!'HE PFRCEI'l'ACF OF GARrf'J'r AIm "OTHF.tt 

:: ::%t::: :~tr~:~-=~~ · -- .. 
2 .... ':\1.~ 21. o • 

.. u ~ .,: ~ ~.~;g :,:: : :.~;2 ::: :-.:l~~:. ~~ . t .. 4.'\ .. 0 .. 2 22..··' RAB!-WES!. 0 ... 

Oill~ 

I. F----·-'r ~i!~ : If.f-~ " "H!t-· 
I"1fiiI fro.r -.1';-] 9"05411. ~ .1~ .. :i:! iru .. 1:"'6. 
~ftq'15S 47.0 n.~ 20 ... 9 0 .. 
~ ____ ~~~~~~~~ ____ ~~~ ______ ~ .. _-_.-_- nO~R-IOR!K 

...... ~~~ ........ --~~~~--.. ----~ .. ~----.-~~~~~--..•. ~--~--~~~--.. -
The composition ot the cOlllpos1te a_ples C1 to 03 from :tin, 

198908 and C4 to 06 trOll line l5'475'Ssug,esta that the perc.n1:ace • 
• f Il(')nap,ite andot sis-eon in the aonoentzoates tend to deores$. 
h'oa •• !it to'Wett.,aoJ'Oss the tieJ)os:tts, wh:i.le the pF,roentar4t,s of 
rutile and of 11.e01 t. tend to iner"as •• 

!b. va:rl.t1.ons in the coapol:1tton of the oon.Qttntrat •• froa 
8. outh to nOl't, h t along the depoa:1fHI., ,a.r. 11.1lu.;trflt~d graph!. cal 17 in 
Plate 31 F1g. 2. In th. southern portion of the are. i.e. fro. 
111'18 20.,905 tc line 90006 (07-010) f'th. Tl~re~ntage .~renn tends 
to c:1ecreate wh1l.e the percentsges of rutile and 1.1men1~e 1nc~ase. 
However :1.11 the northern portion of th4!l are!!., line 60f'JO$ to 11ne 
00 (Cl1-C12),. there 1 .• an abru"t r.ile 1Jl the pf'lroentagtt ot zircon 

+ZDDf!li!' Pilttres fol' Weight. ,P~l' cent and ·pounds per. cub10 yard 
lQay e nterehlltl,{;ed on the basis that 1 pel' cent b,. we1gbt equal. 
30 lb. per cu. 10 (approx1utely). -this l'elat1on.ahip bold. reasonabU-
•• 11 up to aboll' 30 per cent, but a. the p~l*Oentage b7 weight eont1n .. . 
to rile abo" • .\0. th@ ft1Blt'tUtP t'1f "fUl,,,I .... ,. .,,+- ft .... "' ...... , .. "'--.... _ ..... . 

to each 1 per cent becomes increasingly larger. 



BLOCK. AS A m A  OF PJeIGHT OF M"IAVX - VOLUHB un&&fX THXCIQJFS S AVeRRG'B 
SPOm E‘I DmST?Z ' llllEJL;RIIL CON- BRPQSJT ~~~~~a ~ 6 0 s ~  QVERBm)9J3N GWE OF 
PLRT3P: 1. EQs DS. CEE~TBdTE %liG. C U J D S  ~ ~ ~ E I S  ma 3"L DEPOSIT 

TJB8lCu.m 

BLOCK 1. 308,820 59,784 . 248,484 760,826 - 2* 5 7.4 B8 
Q.r Y 

BLOCK 2. 9,526 3,796 25,438 125,226 X.3 7 e O  
0 .  

334 
we.-- - 13111-CI 

TOT& 362 3476 63,930 283,982 886,092 2.25 7*3 562 

X, TMs fdgure PY ~ o m c @ h t  low2 v e ~ b g  uropo~ltlokls c_t g a ~ ~ e ' 8  are l a s t  rakn the aand 38  being tabled. 

$ The nother n&wraIs@ arc chiefly th~?arn?ir\e, eg%do$o, spZzel, corndm a d  aanphPbole. 



to a f3eare somewhat hlgher than that of zircon in the extreme rsortth 
o f  tihe area, wMle the pemmtages of rutile end ilmenlte dearease 
to  a f igure d h l l a r  to  tha t  of ru t i r e  and ilmenife in the southern 
portion 02 the area. 

The peroentage monazite t e n d s  t o  bcrease  from l i ne  203908 
up t o  l b e  1397%. deoreasea abrupBly In the aeution which hclluded 
l h e s  XL2fiC)S t o  90008, and In the northern portion of the area, from 
l i n e  6000s t o  l ine  00, increases main to  a percentage of the same 

, 
order as that whlah agpliee i n  the southem portion sf the area, 

(b) gwreated Causes o f  the Observed Diatabation o f  Mlner-u 

(i) w. It may be expected that, In general; the pwpartions 
sf the  heavier mlna~als  i n  the conoentrates vie, lnonereite and 
gircon, should decrease northwaras alone a geeoh. The truth of 
this assumptbon seems ta be borne out by the present d a g  overall  
d3stribution of the mllnesals along the coast, Thus, Bisher (1948) 
points out that there l a  a gradtml decrease i n  the proport3ona of 
eiroon an8 an increase In ru t ize  and ilmenite fiom the mouth of the 
Clasence Rlver northwards t o  South Stratibroke Islend, Pmposed on 
t h i s  ~enerRL t m d  of' diaf;tlbut;don i s  a minor fZuotuaZion within 
each beauh area. In the Palm Bewah Area, Queensland the distfrbution 
of the heavy dnera3.e appears t o  ref leot  i n  a, n a a r  acy the overal l .  
distr$bution along the uoctst, v l t ,  a deumase i n  monazite m d  ~;Woon 
i n  a northward dSrection, Bbodiiiuatdons t o  t h l a  din tr ibution are 
e f f e c t e d  where the aanoentrates are subjeut6d to eroeion as tranaport 
ather than transport along the beach. For example, a t  the northern 
en4 of Palm Beaoh, the aonumtratcrz are expoaed to the  t i d a l  currents 
flowlnf: Into and out of Tallebudgera Creek, Rere an enrzchment ln 
monazite and tixcon $8 obaomed, and has been brought about presumably, 
'by select ive removal of rutile and ilmenlfe by the tidal, ~~wronts,  
In the Weed-Fugd area, New South Wales the proportions of 

, monazite and of zircon do not decrease unhioraily from south t o  north. 
Instead, in the northern half of the deposits a sharp dncreaae 
i s  observed. An attempt has been made to expiah this distr ibut ion 

. by extentiinp the theory rilready adopted for the northern t i p  of the 
Palm Beaoh ,82eea vB&. mriuhglent 9n monazite and slrcon bacanse of 
removal of sutiie and ilmenite by t i d a l  currents and in addition, 
probably removal of r u t i l e  and 11men3te by wind sctfon. 

In the PSngal-Cudgen area, the d&&e piature of the dkstsibution 
of tihe heavy mhesals observe% i n  the Palm Beach area appears in some . 
measure in the southern part of the area, but 1s not apparent along 
the beauh as a whoXe, Other factors appear t o  have overshadowed 

. the tendenay towaras 6michBn6nt i n  r u t i l e  and ilrnenite northward8 
alonp the area, and w i l l  be dlsc~ssed ;Ln the folloslng two paragraph8 
which deal reepeot;lvely with the ddstributian of the heavy mhexa3s 
across the deposits, vie. f r o m  east to  west, a8d along t3e deposits 
viz. from sou%h to  north, 

rlatipg. m seotion IF.11. ~ ~ i & ~ i b u t l a n  of the 
s su~~gested that, towards the en8 of a 
PlngaP-Cudgen depoait  a aE heavy ninord 
ards from sources south of CuQen Point, 

The deposits near the southern end of the area, fo r  sxmple the 
t h r e e  separate deposlts intersected on bore 1Lqes 198905 anA 

' ,  159758, are mqm%dm¶ by siliceous dune sand. Prasumably this 
aand covered the sources of supply of heavy m3ne;cals a t  intervals, 
wh3I.e being transported dong the coast. Hence the FSnpal-adgen 

' Area received three separate accessions of heavy rn~nrals, shiah 
o o u d  be sxpeoted to  have someyhat diffarbe compositlon~. Xf r u t i l e  
and ilmml;te were being transported along the coast a t  a noye rapid 
rate than monazite and zircon, and if the successive depsslts of  
heavy minerals. asriving at; the Fingal-Cudga Area or lgbnte8 f ram 
the same &ocality south of Cudem P a m ,  ft could bs expeated that 
the  successive deposlts from west t o  east in the southern g ~ r t  of the 
FZngaP-Cudgen aslea would become progress%vel;y rScht-r In monnelte and 
etrcon. . The samples taken along the L98$?0S and the 1597% bore lines 

. do in g'eneral show an inca)oase in monazite and slrcon fiom west to 
,east, although the middle sample on the 198908 l lne viz;. 8mpJ.e C 2  

' m faills .t;o. couform with t h i s  trend, A random var$atbon such as that 
- appearing in eample C2 wlliah represents the intomad3ate deposit, rnw 
indicate that the heavy mlnera3.s of the degos9t ooncerned nere 
transported from a source a l i t t l e  t o  Che north o r  Lo the south of the 
soume of the heavy minerals In the adjaoent deposits.  

(iii) South-Oorth Variation. It i s  pmposed first t o  exam!l.ne. 
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P9£e 1J 

c18tr'.bu~;1on trOl\l svuth to north nlC>rib 'the JHte:rlledic"te and th 
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n r 

,7.'5 '57., 
• • at 

t 2 and 6.6%) 6.7% 

• c 1 ot e tho 1. con n ot th lie nb f a1 &lysis 1v s .6~ 



llrs expesiad~ntel e-OF due to t h ~  equlpmmt Sa (2 0.3 p ~ m t ) .  
!%arc* I t  ba conoluded that the rn~a~$a obr;tetbt of msnea3ts 
fmm Block 1 Block Q and horn the entim  me^ is the same 
sithin axperlP!&~lltd ~im$ts+ as %he t b ~ a  amtent a t  tho stand@ 
nronas3ta. ~ i n t *  6.6 pcxccent. 

The Beauh 8mB8 3Fnv~8Ligation arrru: the IF- Gautrh tYdas 
Gsaat has moe1ved wsalstcnca fmm the W e u  8autb Vale# &!ha$ 
anel Sands DapartmmQ;s $n the ~pc,vision 09 lea88 pXana md ~a33rrh 
glona, 8nd Bma 6pe~aktng osnptWfes an4 9nt4lvlBuaY.8 vhe hold 
Eaasea in %he aqueaa 3.nvesCfdatd. XniPomat%m reearding 2ea~csa 
Jn the FSagnl4uBgen axas has been p~svldml by fee 3. Cseley a;B 
T n e ~ d  Ice~da; Cu@en Rutila-Zircon (~udgen R-2;) o f  Xinracliiie) 
and Tweed-Rr~tXfa ?mdgcete of' Twmd B'etk48, NaC6ar o~ &? ~8~ot;atlon 
of the area have bwn, mmg32ed  FOP Snfomira%lto~ mppX$etI 'by 
W, Gr. Fe B>.aks at  the? Qw6naIand D@par%mm% 01 &qrl.ctzZtura and 
Gtock. Tn %ha tlAedn2t&r(~tivc3 an6 8urppZy mpeaQ@~ of: the ~ P Q F ~ )  muoh 
kelp has bean tl.aoa%m% fawn the 3t:af;e Csn*mlXol~ and Offieom 
of %he Dcp~rt ia~tPt  of Btlpp2.y and T)cs'fto30pn~nE, Dztteb~ne. 

rrh The Heavy t$hir.rtrX Dcporlts of t h ~  %is% Coirat 
of A~atrsiaiaa* Tml81~ !? ' eah~%~~;g ,  IfW. 
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BORE 
LINES 

10,5'00 

Ih,5'o~ 

li*~;o' -. 

LOCALITY' PtlfGAt,.CUDm:1(­
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DETAILED STATEP,1ENT OF QUANTITm..§ 
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AVERAGE GRADEOFI 

TRIC umss (FT) DEPOSIT f 
(LBS leu. 

DEPOS IT; 0 'i3RDN ...ID:..' )"-----t 

D!ST~NCE - wIDTH OF 1---"..-__ TOTAL BETTmEN LINES ~~--::::---==-=..,-t 
BE~f~EN :L2~~S I'1; {~~ AREA OF ,-_. - VOLuEs (CUB 0 YDS) 
!Jrn-bS IAT -1INE AVERAGE DEPOSIT WT. OF MIN. ~ 

r--__ :-I!r.:':--........... .-.(ynS) (SO.YDS. ~ (LBS & TONS) DEPOSIT O'BRDN 

BOBE 
LINES 

~CJJ500 

11.25b 

1.3,.91> 

1;t47S 
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15~47" -

16,97; 

14.72,- -
15',475' 

41.7 

_ 13.3 

I 16.1 : 

63.3 -pro 3 
~= 

I 1.3 ; 18.2 2871 

~68 
I 
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i 1029 
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I 10SB 
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. 14,600 I 0.1 i ;00 

-I -- -
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TABLE 

D:':STIINCE 
BORE BE~l!:EN 
.LINES !.."INi.S 

.(~) 

15',475' 

16,975 
;00 

16,97; 
I "~3 18.)7; ~ 

IS,S'!') 
1R3 

19,12" 

19t12~ 
. 2,5 

19.890 

19,890 -
·167 

20.390 

LOCALITY 

BLOCK2 

DETAILED STA1E~~NT OF QUANTITIES 
BETWEEN BORE LINES. 

P.,.21. 

WIDTH OF TOTALBETWEEN LINES AVERAGE GRADE OF 

I VOLm!lli!~.d. YDS) -r . .-RJ.~·I'M-P~-<.Y-.lli1L AREA OF TRIC $NESS (FT) DEPOS-rr 
AT LTII.JE AVERAGE ~EPOSIT WT. OF MIN • (LBS ICU. 

- SO.YDS. ' (LBS~TONS) DEPOSIT O'BRDN DEPOSIT o 'BRDII .,.XD) 

I 22.1 28.0 14,000 1.2'16.'100 2,800 49.600 0.6 10.6 45'9 
'!t~ ~ ..... -. I 

) 
33~3 

~rv I -

27.3 • 14,?';1. I 1,400,191 I ; 

I 2·1 40.988 ft." .8.S m 21.3 
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21.3 4Bl..2fJ05

., I ~ 

6~O 4,392 1~446 , 7.338 1.0 .. ;.0 33~ 2 .7 21.S I -
" I 

-~-.. -. - -.- --- - ." - - . ---26.7 . -
:!,878t 9S'n t I ---- . • 

43.4 11.041 9,996 I 
~. - ~ 

60.0 I 1;.376 I 2.7 I 3.3 288 l 
I 1.2

8H I ---60.0 . 
J 

'16.1 
. 

9,;42 2t~,091 

8.7~ I 282 J ~3.3 11,924 
, 

~.8 3.7 .. _- :,19 

I 
I -1 I 

I I I , , , , 8,5'04,022 , 
-

f i ;).;26 I 
"0 • __ .. ~_ ...... ~ __ ..--_..._ " ___ .......... _ .... ___ .~ .. _ .......... _~~_ .-. ~~. _ • ...-_ 
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Pago 1. 

REA VY MINERAL AN.i] OVERB1T11QiN IN B9REB 887' east of portlons~,o73~ a~-snnwn 
.QB.I.QIN OF CO-ORDINATE~3...t-
lim:M. filPIate 1. fig. 2'".~"~---- _ .-

100E 
74E 

·~ow 

ALSO !tINE 1;008 a:~OOS_ -"-'~"'''-__ r _____ _ 

BORE 

'31l0W o":;a' P1'1" ll' LD'B 130O,QS i . r 
;90W (' ,~. ~~1'.4 I rig1n r 343 tt. east"ot so~tt1west, 
.,....,.._:, __ .;n.lO_' _03;or,'"6~"-+.I.L~ __ -t-__ , corn~r of P9rt1on142; as r,~own 
647W (I' J[4'6" ITr , in P~ate 1. ~ 1:1g. ? 
__ .. c::::~I===*==f:======t==== ! I I 

LDl'R l.';o(ls.. I SAct10n (A.. ! i 

1.0 

0r1g1n
d

t ;l2~ east of portion 247 t: 70E Ilt' J. '6 ft Tr 
as sh ;WIl in !Plate 1. Pig. 2. i; lA,' " it I"! 

t1 _ • .LA __ j , I: 40E l' , H' rot ..,anpl ed 
~tlQli~U.u.. .... i ;' 4" Bu n.690 

60E ( • :)16" !;:II' !l $" ~f Hot sam:p1 ed. 
: '6" ~'6u 1100 12.5" t~ ~. (3'3" ~38 0.3 

30Ft I , • 3" 336 II!' 3ft ~t6" FIot samp1OO • 
• t~tt ~t9tf 2133 ' ;1 Thick~ss 2'11" t423 
: I ff ",'6ft 2000 j' , ' j L 
~ • 1t ;, 6tf 68." 0,.0 /,1 3;E b. 11 , !Tr 

Thickness ~'6n 1424 ' .l~ if IUt6n li¥~l 
Jl\t 1'71 "" mr /', 1,g p~ , Il'off Tor 
10f ' v J. ,: ill'6ft ~3t9u ; 88; 11 ; 
fbtgu ~02t!g6t ~ 4

1
, e12~1 7'~ 1;:1"""'3~~~!,-+I ____ !~_+-~--4--·----i I ~"ot /lO'L 42.8 

~2'6tt ~,3' ,Not sampl 'r; !lOI 113'0" "2.4 
1'-3' 4, t6" 11649020 'I!~ ! ;t3'6" i18' 102, 13.; 

Thickness , !lB' 119'6f1 Not sam ~led 
I i ~._=====~!~~~lmD~~ __ , __ ~ ______ ___ 
I r I ·1 -

-15'E 
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FINGAL - etmGEN Page 4, 
TABLE ? HEAVY· MT .rEnAL AlI,in OVEnJ\\Frr:~.EN IJJ BORE.§. 

QllIGIN OF GO-OHDINNPE(·L.: 1780 ft. east of crown of Plngal na. as --..... _ ... "---"~-'-----"."~ '-"-."--' , 

BORE 
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Pnre ;. 
TABLE 7 
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FINGAL .. CUDaEI. Page 6. 
!..,ABLE '1 HEA~.;Y M~~~JEr~.L\L Al\;f) OVERPUHTi.EN IF BORE§ 

ORIGIN OF CO-OHDINATES ... ,:" 269 ft. cast. of "estern fenee of Uar:lne .-...:.o=--= ___ ~,.,.;:;.;;'--'-'.;..;.:.;..=-:.","",- . - --- --=.,-.. --, .. ",,~. ---,-___ _ 

BORE 

I i . 

0.0 

0.0 

Bot s pled 
Tr 
Hot sa pled 
89.6 I 10.0 
Jot saJnpled 



TABLE , 
FD GAL - CUDGEl Page. '1 .. . 

HF.i"'TY· ]'IfT. -,"rr:',h.!"f),L ~. l\,"!) t·)'VEn"")T·J·n';\~I\T -Jlw BORES ~. .1._ 'i:'.J. ;\ _ ' .u11J'l, ~:~ 1 .• ', ,;; 

BORE 

240W 

• 

Aver ga ! O. 
2 O'! 3 
320'11 O' \ 18 t 

42;W 0' I 16' I 
44'" I 16' I 23 '6; 
465\'1 j O' 22' I,' 

5'05W 0' 22' j 
;45\'1 j 0' 22' ~ 
58" O· 22'" 
62;' O' 1'1' 
66;\'1 0' 16-
7oSW, O' 12' 
74~ O' 16' 
785\V 0' 12' 
82;\9 O· 12' 

i 

! , 



ORIGIN OF GO-ORDINATES : __ , , ~_ :er_ 

u • 

I .. 

{ : . 6 I 9", i 2' " No S 18 1 

00 I Q' 110' ft 
I 0.0 .. 
" 

1 
, : 

AVel'~ge i 0.1' 1251- O.S'5 i 
• 
t ~ ,j 

3 

1.; 
• 11 .. 

6.0 



FINnAL - CUUG'li!N '1"\ t:r"" 9 ..... 8. .... "" e ,. 
1m.AVY M;;tNERAL AND OVERBURD~N .·IN BQllE.§. , ORIGIN '. OF CO-ORD1NATB§ : 

LIN~ 20390R~ Cont. 

- . ....;...-------.-., ---D-E-P-TH ~.-. I £k~'1 r OiBR~NI~1 I! t---/ DEP'fH LESI 
BORE I CU~ I FT. II Botm ;-- I . CUe 

, 
, • 1ti"HiNkWrm. 

o!BRDN' 
FT. 

120TJIJ 

-. " ~ ~-

flV~:r~f?e 
::..::::' "--

120Y"J 

?OOW 

\ 

! FROM TO Yl? -'- II J_FR_O_M-4-_T_O_-'-__ YD_e_-+-
o 

___ _ 

.--~!------~ 

.Of 
. ~IO" 

61 0 ft 

9'0" 
12'0" 

o· 
3'0" 
6'()1I 
9'0" 

12 f Olf' 

3r~" 
6'0" 
9'0" 

12'0" 
13'0" 

O' 3'6ft 

310" 6'0" 
b'O" 9'0" 
9'0" 12'0" 
1~rO".1410" 

., 
6f 

3'(}" 
61 QII 

9' 0'" 
l~ro" 

15'0" 

67.4 
80.2 
4L.l 
Tr 
Tr 

16.8 
7088 
154 
Tr 
Tr 



TABIJp , HEAVY ,MUrnRAL ANn ,OVERBURDEN ILBORES 

ORIQm . OF ,.OOtORDINAtES : 

________ h~', __ ,~ _______ ,_ ... _ .. __ __ 

DEPTH :j:JBSfOU. YD. OfBRDP ,SE,G.TtL AR GA(SQ.FT) AREA MIN SAND 
.,. , 

BORE 
FROM TO 

T INEiO( OS. 
Ot1gin : 343 f ~. ~as . of s outh-we~ t 

cornel of por-tion ~ 25 as shown in 
P'ate '. Fi~.2. 

---~.--+-----·~--·--t----------~ 
Section iA.... 
70R O' l'6 n Tr 
-------~----+---~---- --
40'F. 0' 

4ft 
8" 

2' 
3'3" 

Thickne::s 

Not samp'ed 
1690 
Not samp1ed. 
438 
Not samp1 edt 
423. 

------~,----~-- -------~ 
35E 0' 

2' - ---
1 f Tr. 
24'6 11 1771 _~ 

------~----~----~----------35W 10' 42.8 
13 '6" 52.4 
18' 1025 

o· 
10' 
13'6 11 

, S' 
0' 

i: 
'~:6n ~g~ samp1ec 

~ 87.6 

9' 
12' 

. Thickne~ s 

1 5' 
1S' 
21 • 

9' 87.6 
12' 148 
,$' 177 
,S' ; 23 
21' 5' 
3" Tr . ,8' 132-
10' . Tr -9'3w Qi 

----_.l.Q' 22' Tr-r--__ 
5.2' 434 Average 

.--~~-~~~-----------;2Sw 0 1 20' Tr' 
-----------'-4~~·~-~1!~4~'-1-,T~r~------237W , 

----~~~~~--+_-----r------------TINT.i'4~1Lo.§... ~ 
Ori"in: 1041 t. ea:: t of crown 0 
Finga'! ~d. as shown :in P1 ate 1. 

'Fig 2. 

-- .t12o~-~~~ 0 0'4" Tr 2.8 

FT . MIN. SAND I {BURDEN • X AV. GRADE. 

,I 

• 

jl 



TABLE REA VY MINERAL AND OVERBURQEN I±LJ30RES 

ORIGIN OF CO-ORDINATES : a4 ._. ___ • __ ~_ .... ____ a _____ _ 

..,~~~-......----"'--.------

-BORE DEPTH-- ~BS leu. YD. tQZ~~5li [§]Q~~i:~R~i~i§Q. FT) AREA MIN SAND 
X AV.GRADE. FROM TO I FT !tUN. SAND ~ lBURDEN • 

--------~----+-____ ~--------_+I--~--J---,----~u-'------~--.----------
~:6.. ~~t samp1 e~ I I 9W 

16: *~o ! I I 
iO'6n 2100' I I I 
12' 5'3.5' I ! 

" 6ft 
. '.§7 I' j '2' 3" Tr 1 

13'4" 737 I 
,4 '4" Not Sampled! ! 
, 5' 2310 I i 

, 7' Not sam-cled! 1 
2'9" 8~ - , ! 

, 3 '-6" Not 'Sa.mpledl I 

14'3" 375 1 I 
,4 1

{," Not Samp1ed [",i '5"3" 232 
, 8' 6" Not Sampled 
, 9' 695' 
24'6 n Tr 

r:)'6 n ,46 I 
0' -g: 40. 5' - i I 
~: 9' ~~:~ 11 I. 

9' , 2' Tr I 
'2 t '5' '21 , 
, 5' , 8 • 5'2.9 I 
' 8' I 21' '28 I 21' 24' Tr 
24'\ I 27 t 5'2.9 
27' 30 I 57.3 I 

30'· 33' '08 
331341 Tr 

T.hickne.lt _ ~_ ..... '. 24. . 
, 70W 0' 3' Tr 
.- 3' 6' No Sample 

6' 9' 15'7.3 . 
9 ' '1 '6 "I ~7 • 2 

-- '1 1 6" '3 1 J _II-_-
Averagel1 
'2'SOW- or-
330W ,0' 
760w 0' 
880w , ' 0' 

10GOW 0' ----

3.7'1 243 . I 
1b l \ Tr.... I 
11' I Tr 

6- ' No. Tr. 
11' Tr 

6' Tr __ 
==--=-

~;t~~~80 "t. ea tof crown 
of Finga' Road as sbn,n in 
p, ate', Fig. ,;c:;2~.~:--4_~----1 
800w -~'1 I Tr 
880W 0' 6' Tr 
960w 0" 6' Tr 

, 040W 0 ' 6' Tr 
0' li' ~... Tl" - I 

.l~~~W eiiofaih~ era' alllong thiS 
, ine to c a' eu' ate. 

• 



TABLE HE;AVY MINERAL' AND OVERBURDEN J:!...BORES 

-ORIGIN ft0l ... PQo;-QRDINAT~: 

- LBS 7eu. YD.- 0 BORE DEPTH 
. ~. FROM TO 

-- -
TJe 60Ql 

I s' . 
Or gin: ~ ~6 fi. east of crown of I 
Finga' Rl pad, af shown :In P1 ate 1, 
~2-- - -lOW . 0' 3' ~63 650w o· 3' 17 

j 690W 0' 3' . 102 
720W 0' 31 94 I 

I 770W 0' 3' 74 
8'QW~ 0' -1! ~41 j 

850W 0' 3' Tr 
3' 3'3" 442 

.,.3' ~" 4'. ~Rot Sallml e< 
"S90W 0' 3' Tr 

'. ---"5" --9.30W 01 Not Samp"e~ 
,'6" . 3' 496 -970W 0' ., , Not Samp'ec 
, t 2'9" 335 
2!2," 3' Not Sam~ 

992W O' 6" Not""S8mp1 ec 
6" .. 2' 368 
2' 2'3" Not Samp, e( 

1040W 0' 3' 33.7 

~: 61 29, 
9' ~79 

9' 11' Tr 
.1.h~CkneS~ 6' 232 

0' ~: Tr '0, OW . 
. 3' Tr -, 160W 0' 6' Tr 

TI40w 0' 1]':- Tr --Line 67'5( S .. 
Origin: 3tj2 ft • eas t of crown 
of Finga Road • as 411ll :In 
P' ate '--,- Fig. ~ -"60W 0' ", Tr 
,240W 0' 6' I Tr 
'320W 0' o 11' TR 
T.INR 750,Q.5 ..... 

"'t. ea! t of crawn Origin: 1-780 
of Fin~~I Boad as sl own in 
.fJ..i te'. FiK OL ~01.-

. Section A.~ _ 
6" 105'3 . 

70E ~~ 1." Not Sample ~ , , 1'6" 855 ' , 

,16" 2' 1775· . 
d 2' 3*3" Not Samp1 E 
" 

3' 3tt 3'9" 2440 
ThickneJ s ~'9t1 8i6 -'7E 0' 10' Tr 

10' 10'9" '23"0. . 
'0'9" 1"3" Not Samp'ed. 
" , 3' 11' 5'" 2450 . 
, , t 5'. 121 6" Not Samp1ed 
12' 6' 14' 3" 2675 

., Thickne s 4'3" . 783 -

I 

--
.~ 



.TABLE 

BORE 

('k' 
./ \ 

t - -~t- - =", eu c : :L. ~ D~' ;-~''"' _.j CU" FT.' 
I Di}~TH--'r·. LBS/fo%1)}:j ~·:--·i· 'll 1- LBS! I~/BRDN""'" 

FROM ,J TO !, YD. -LJ j :, FE!'" < TO ! YD" 
.J I " , ------.---T---... i'-~'"'~ "..---,~ - ~="":'''T'''='''''''"~_='''''''''''' --.,,= - '~- ; • 
I ! ) i' 1 
1 JI) ! I 

A 'I; 1. 2' i 266 Hi 
6~~:!g;;"..!.--'-+--0-'-+1-8-'~6-,,--r! -T-r----1-!~ ;! t' 

---+---~.! 
0' ~10'9"\Tr I 

10'9"\11'3,,1210 I ;1 I 
I ll' 3" \ 12' b"! Not samp,:,'led! I 

30E 

, . ,12' bll ~,.',I,. 12' 9" 1940 . :1 
12 '9",' 18' I Not SamB1ed 'j 

35W--~, 0 I -r-. 3tl"T; ;1 
I :3 ~ \ 6' i 35.4 H 
I 6' I 9' I 30.3 H I 9 ' ! 12 I ! T r ;i 
; 121 ; 13' i Not Samw1ed \1 

'II 13' 1 13' 4 "! Tr ;, ;j 
13'4'~ 15' l Not Sampled 1i 

, 15' ; 17' I Tr. ~ ;1 
"i 5'5'"w- ---t-O , 19 'lTr -ir 'i 

30mv 0' 16' 6 it Tr ,I 
475w 0' 17'! Tr~i 
615w 0' 8 1 ) Trl 
800w 0 1 13 1 Trl 
850W 0' 13 1 Tr 
1015W 0 1 8 1 Tr 
1220m I 0' 14,111 Tr 

12?55W<- "j'OI 12' 4 Tr 
I 

'1455w 0 1 J 8'6": Tr 
17 55w 0 I 8 1 ,':':~'T r 
2055w 0 I ~ , i Tr 
2555w 0' 7 1 Tr 
3055w 0' 8' Tr 
3555w 0' I 8 '; Tr 
4055w 0' \ 81 l Tr 

~, =====~==~ = -
-~-- ~ ~ 

LINE 1412. ! I 
Origin: 3 7 ft.:east pf west 
fence of M rine ~arade~ as 
shown in P ate 1~ Fig. r. 
~ection A. I ':I 

0 , 91 ~ T 00 ! ,r 
9' I 121 ! 78.3 ij 

12 • 1 211 : T r i: ' 
,---+~~-+,--------o 1 ~ 9' I Tr 40W 

I 9 t I 12' ,1 14.1 
121 ! 17 16 111 Tr 
17 1 6,,1 17'lcj" 433 
17 1 1d"21' i Tr 

80W---+-----o~,~h,7'-T-R-· '--" 
3 ' 1 b' ! 71.8 I 
b I ! 9' Tr , 
9' ! II' 42.7 

II' ! 11'31' 2228 
I 11' 31, 13 I br' 118 I I i3' 6~' 16 I! Tr .~ 

Thickn~~_L..l.1-222~ .[ 
120W 0 I t 12' ~ : Tr t 

12' ! 15' ~ 50.7 
\ 151 j 13' .1" 1288. 1151 311 1 ••.• 181\,' 32 18' ! 211 1 Tr i, ____ , _ i .......J._~ 

, l 
j ; , 
, 

I 

, ., 

I 
I 
I 

! 

I 
--I 

I 
I 
I , 

( 

• 
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.,IABLE 

. QBIGIN OF GO-ORDINATES.: ... : 

200W 

• 

;4 
j 
! 
I 
l 

I 
\ 

;1 

1 
I 
I 
I 
I 

\ 
I 

I 
j 
I 

:.j ! ';'1 

'1 
-:\ 

---I ;r 
:i 

I H 
;4 I 

:! I 

f '~ 

;'" 

, ~ 

i 
I.: 
,-
~ J 

r 
( 

45W-



.!aBLE 

ORIGIN OF CO-OHDINATES ___ J 

BORE 

.§.ection.s.,.. 

172W 

195w 

285w 
330W 
390VI 
510W 
610W 
875w 
955w 
985vr 
10SOW 

35E 
00 

0' 
0' 
0' 
0' 
0' 
0' 
0' 
0' 
0' 

~ ~ I 0' 2 v i 410 , i 
0' 12' 1 Tr 

12' l 12' 3111 510 
12' 3"j 13' /Not sampled 
13' ;14 I I S03 !. 
~14' 116 f pot sampl:ed 

Th2cknes~ _ 1_2' L_~65 ! 
30W 0' --r1~ Tr i 

Average 

10'6"110'9"1 148 j 
10 1 9": 13 1 ~ot Samp~ed 

11.b, i 43~' 
,-+----l--+-' , , 

.§ectjon.J2. ! j 
6 5w 0 I ~ 6 t 6 II I T r 
I'-1-5-w----+--0-, -+:~9t . i Tr 

9' I 9 t 3" I 141 . t •. , 
9'3112' !Not samp~~d 

I 1313~13'6"INot sampled, 
---____ , ____ ~. --__ ~l-~~ __ ~~ t 

! ! 
165w I 0' i 8'4"iNot samPted 

~ 1411: 8'6"1718 
_____ 8~.1~lNot samp ed 
AVerage : 0.7' c 491 : ----1 ! ' , 

1 
I 
1 
• , 
! 

~ 
r 

d 
1 

>! 
,~ i 
I 

~ ~ 
~! 

"~I 
'j 

1 
\':1 
" 

j 
~'J 

il 
I 

'I 
I 

"j II ~ 

" 

! 
;! 
;1 
~ '! 

i 
I 

I 
) 
.. 
i ., 
H 
;J , 
I 
1 

" 

~ I 

.j 
q 

j 
q 
" 

~, ~ 
j 

" ;1 
l:~ 

~ r/ 
: ~ 
,:·i 
'.I 

.-
" 

'! 

, 

---I 

I 
I 
j 
I 
! 

I ~ 
j 

I 

• I 
t 
I 
1 

I 
I 
l 
l 
j 

I 
I 
1 

I 
i 
! 
i 

• 

". ,",. 



TABLE 

O,RIGIN OFCO-ORDINATE~L_J 

BORE 
I DEF:rH"r· LES ,;-r o/'~ T·;\,·':·r-~·""·-·'r~-~·'-"···'H r--'-. ....;./--r-....:./B-~-..:. .', 
t . =1 "., eu ell' ~~:;;:l\Ji BOlm !.~-.-=.".-c,-,:~I gj~f' 0 FT:mN 

255w i :~M t:~l T~' +-~·1---+ ':~' .. L. TO t YD. 
320W I 0' j 18 t : Tr i\ 
425w ! 0' : 16 I j Tr \/ 
445w 1161 i 23 1611 1 Tr .1 
465w 0' i! 22' 1 Tr' ~ - ~ .'J 

505w 0 1 ~ 221 ',Tr 
545w 0 1 ! 22' i T r 
585vv 0' ~ 22' I Tr 
625w 0' 17' Tr 
665w 0' 16' Tr 
705w 0' 121 Tr 
74 5~-T 0 1 16 t Tr 
785V'l 0' 12' Tr 
825w 0' 12' Tr 
86 5w 0' 21' T r 
90$W 0' l 22' Tr 
945w 0' ! 16' Tr 
985w 0' i 12' Tr 
1025w 0' ~ 7' Tr 
1125w 0' 6' Tr 
122~1 0' 7' Tr 

1325w I 0' 6' Tr 
1425w 0' 12' Tr 
1525W j 0' 6' Tr 
1625w i 0' 7' ~ Tr 
1725W <--t .. O' 6 t l .. Tr 
2025w I O'! 7' j Tr 
2125w I 0' 1121 6"l Tr 

2225w 0' 7' 1 Tr 
2325W Of 6' j Tr 
2525w ~, 7'! Tr 
2825w 0' 6 1 i Tr 
3125\7tT 0' 12" Tr 
3425W 0' 6' Tr 
3725w 0' 7' Tr 
4025w 0' 12'" Tr-
4325w 0' 1 7' ; Tr. : 
. LrNF 1£3..2.7 1 1-=---1 
Origin: 4_1 ft. Iwpst ~f Marin~ 
Parade as hown in F1ate 1, ; 
Fig. 2. ; 1 . 
50B r !Not Sampled 

16E-- 0 1 '; 16'! Tr 1 

00 

40VI}' 

---4-__ ._,.j.i ---- .; 

0 1 ! 3' 1 11 \ 
3 t ~ 6' j Tr 
6 1 I 9' I 72.1 
9' l 12'! Tr i . 

12'; 15'1 14.5! 
15' 118' 5n ) Tr. ; 

0' 6' Tr- I 
I 6' 9 t 27.0 t 9' 11' Tr 

0' 11') Tr.1 - -+--'r 
~ t 
g 
H 

\ 
& , 

I 
~ 
I 

~ 

" ~ 

il 
,j 

:1 
I 

~-'! 
,j 

'i 
',:j 
,~ ~ ,I 
" 

; ~ 
'i 
~ i 
:,j 
:1 

)! 
:; 
'j 
j 

'j 
:l 
i 
l 

:\ 
:i 

1 

:l 
I 

~~ 

;'; 
~ ~ 

I 

" 

;': 

:\ 
'1 
'J' 

" :-'i 

ii 
'I 

1\ 

I 

Ii 
! 

.. ;' , 

il 

-··-1 

I 
! , 
! 
I 

........... 



I.ABLE 

QBIGIN OF CO--OHDINATES __ ,J-

BORE 

section A. 
160W 

2GOW 

224W 

--Average 

250W 
39 OW 
565w 
720W 

0' 
0' 
o' 
0' 

i 0.3' BO? i 
~ 

115' 3" I - \\ 

Tr ~ 
I 

l17'9" t Tr i 
\ {6 ~ 

. ~ a' i Tr 
114' Tr ; 

60w Not! samp1 d ; 
I 

i i 
. 

100W 

. Section A£ t 
I 140W< __ 

180w 

260w 
300W 

Average 

O' \ 13 t 1 1 .. 
~ • 

0' 3.' '.i. 

~ ,t f'! 
., 9· I r 
3 ~ 

9 1 ! 121 ij 

~ 12' 112 1 6".~ 
2'6" 115'1 1: , ____ -+-_! i 

! 
\ 
~ , 

- I 

Tr ~, , 
.J 

42 
68 

I Tr I 
70 'I 

Tr I 
; ~ 

24 I 

I 
t 

I 
J 
! 
l 
! 
I 
1 , 

I 
1 

., " 

• 



lABLE 

Q]IGIN OF CO-OHDINATES_.::: 

37W 

70W 

Average 

203W 

232 

~: 23 
p, 80 

O' 
g: ! 9' 7? 

! II' ,7 
, 14' 22 
~ ij 

l 9' 
'11' 

I 

O' i 6' I Not samj1ed 
6' ! 8' I 712 ~ 
8' 19'6" I Not sampled 

9 1 6ft ! 10' l 38, l 
10' ! 11 '9t~ Not sam~led 
Thickhess4·j 404' ",: 

i 1 

0' 

~: 
17'6"! 9, 
1 6' 137 
j 9' Tr 

Thickness 1 6' 279 ___________ ~, ~I ----~-------+ 

O· I 3' 291 
3: l 6' 171 
6 /1 9' 60.2 i 
9 ' ill ' 21. 6 ;' 

I 6' 231 ! 
-----------r---~ ·---1 

0' ! 3' 119 
3' '4' 27 

_ 4' I 7' I Tr ~ , 
~ -" ~ . 

Average 1 1 3.2 ! 292! 
39~r '- t()l~'if?f6Ttl'-Tr"! 
49'5W 0' \1" I Tr \ 
54 OW I 0' )21' ! Tr \ 
58 OW O· j21' I Trl 
595'1 0' 116'6"j Tr.l. 
620W 0 • ! 21' 1 Tr I 
660w 0' 116' "~ Tr 'I 
700W o' \17' I Tr 
740W O' \16' ! Tr 
820W O· i16 ' I l Tr 
900W 0' ;12' ~ Tr 
980w 0' ' 6' 1 Tr 

1060w 0' 6' Tr 

295W 

Thickness 

335W 

j 

f 

j 

I 
I 
1 
l 

I 

! 
'\ 

! 
f 
I , I 

I 

1 

I _.+ 

I 
! 

I 

1'-1· 
I ", .. ~. 

• 

. .. " .... 



.T,ABLE 

ORIGIN OF CO-ORDINATEfi_s-~' 
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'.;~ 

I 

i ., 
~ ~ 
J 

~:~ ., , 
',!i 
'," 
J 
. .', 
:1 

J) 

;! 
;1 
~:; 

'.~ 

:1 

., 
" 

i 
:1 
~ t , , 

~ 

, 

~ 
j 
~ 

:\ 
~ 

! , 
~ 
;1 

I 
j 

.. .......1 

• 










	Front Cover
	Title Page

	Table of Contents (i)

	Table of Contents (ii)

	Summary
	A.
Introduction
	1.
General Purpose of the Investigation 
	2.
Situation
	3.
Access
	4.
Mining Tenements
	5.
Responsibility for Sections of this Report 

	B.
Topography
	C.
Geology
	1.
General
	2.
The Coastal Dunes
	3. Deposits of Heavy Minerals


	D.
Method of Testing
	1.
Mapping
	2.
Boring
	3.
Sampling
	4.
Laboratory Work

	E.
Results of the Investigation
	1.
Distribution of the Mineral Deposits 
	2.
Origin of the Deposits
	3.
Reserves
	4. Distribution of the Minerals throughout the Area

	5.
Thoria Content of the Monazite

	References
	Acknowledgments
	Tables
	Table A
	Table B
	Table C
	Table 1a
	Table 1b
	Table 2
	Table D
	Table 3
	Table 4a
	Table 4b
	Table 5
	Table 6
	Table 7

	Illustrations
	Plate 1
	Plate 2
	Plate 2a
	Plate 3




