
~9lfqlllO 
. , t"Z 

' .. 'P' 

:. ~. . 

COMMONWEALTH OF AU$TRALIA. 

DEPARTMENT OF SUPPLY AND SHIPPING. 

BUREAU OF MINERAL RESOURCES 
GEOLOGY AND· GEOPHYSICS. 

, . 

M8tt .. LZ~19iRG eeII't 

___ 18 u, nBiCitiO 

REPORT No. 1949/110 

PLA:N NOS. QG2l ... 2B - 1 
Q25 -lOB - 5A 
Q25 -lOB - 5B 
Q25 -lOB - 6 

by 

J. Vlard. (Geologist). 
J .K. ~e~lman (GeophYsicist). 

'. 

lIMA"\' 



.,;~. DIP"'! PI meIY AID l>IQLQr ..... 

IIt,an " I1Mbl 1a.'RII! i AttIgII ,.. Ittpta1". 

• _m . 

IIIGZS II. 1949/110 

,llll 10'. qol1 .. :!I _ 1 
Q2,. -Ita.. fA 
Q2,. -lOB- 5lI 
QI,. -101 .. ' 

"WlIAIM DDIlJMU8 • 

.... 1:1;8 aft 11 .... 11 of .... tta.ttolll OUTt ••• at t • 
•• , •• , ..,. ..... ri.tlon bl the re1a"t y. p2'Opart1oRS of the 
•• veh1 h •• .,.UMral. In he.~ o ••••• t ........ pu.ted G"t 
tr_ '.ach .ed. of the .""'-•• oh 1.801' •• '1_1 e.,. IS. 
,. •• 1)1. v,r1.tlon of the thorla GO .. teat ot _nallt.1n the 
.... Is .180 tave"i,.,... leau1t. 1"'oa'. • 8y" ... '10 
Yariat!.. tr_ ••• t to "e.t til the proportion .t ZlroOllt rut11e 
and 11hld.le 1Jl the -.... tfttea. !he 'horia GOnteat ot the 
_JUlatte 1ft til. .... 1a .hen to ... eon.'_' .t 'b1n .xpeftaeatal 
Ib1u. . 

DDORIlGZ __ 

rut ... n ar •• W'I .eleo'.. __.in a .t .. ,. of 
.., .attatl0 •• bleh .tIll' aooar ale., tile .oa.t 1n tb8 relatt .. 
,"pertI0.. of the .... ftl ... .".. IdJ.teral. in the con_nthte. 
an. 'he thorl. eonteat of ,_ .aadte. 

It 11 olear that the oon41t1olt8 aft •• tina tran.por' or 
•• pos1 t10n at tbe he • ." 1Il ... rat ••• 1'7 .raclllally 81_ a b •• ,h 
v11. tr •••• th t. _n., \nlt I" ",tt, ,ftb.'b18 tbat the •• condition 
ehan.ce nla'tve1, .ha:rplr at rt,ht angle. to the beaoh Y! •• 
troa ••• t to .... t. It -17 h. ezpe.'tId that .. .,..t8.tl. 
'l'arl.,1_ til the dl.tri,lnttlcm of the bea.".lI1aera11 .111 Nn •• , 
tbe.. ehaq.. 1ft the ooadl tloa. ot thlt'por' ... 4,pe.t ':lon, ",.t., the 014,.t «epo.1t bl ..,. area 18 the ."'.1'IUI0," •• po.lt, 
and .aoh .epo.1' 1ft order from ••• t to a.at 1. ''-lre.,lvelY yo..... "t\18117, lt t. 'beU • .".. thet all of the .epo.1t. wer. 
teb'. wlthbl a .hort perl04, aad 41tt,1' .. ". little in a,e. ~ 
OOII,..ltlo •• of tbt ._ ••••••• 'belng , .... p.ned aIea. a 
panleulas- , ... h _. ho.ey.r ha.. .baq" dulU ttw brief perlod 
,., •••• the to.a'1en of tbe •••• ili ..... ',0I1t1. !hat II, the 
o.polttloal of tbe aon.eAUate. coul4 vdT 111 ..... t-we_t 
41ft.tloD ...... u.. of two Ma.ou. ohaqu, cOMI ttOJll ot trans. 
port.tloa aftd •• po.ltloa, and e~I" ta • .-po.ltlon oyer a 
pel'104 .f t1lle. 

the ue ... er GOllSl .... 't •• 1. t!'aver." by bo bore 
lW. which ext.nd trea .. "each ,. a1»o.' 1000 tee' .e." .f t_ 
"each, and aM 320 f •• t ap." tr. IlOnb to .outh. •• attapt 
wae •••• , ••• te.' eIlJ' variation Sa Ute OOIlpo.ttt.OI1' of t_ • 
• o.o.ntrat •• tr .. IlOrth to s.uth. AI note ........ , ..,. .u 
q.te •• 1110 ",elation wou14 .. of 8JIIll _1._4. anti ove! thi9 
.bort 41.te.8 wouht pl'O"_"l,. 'be a.sked 'by ran401\ ... a:rdat~on. 

fte tho1'1a content of the IIOIladt. 'e~osited at any 
partioular ttae .. " be .xp •• ' •• to ls. viJ'tul1.y constant, along 
a ,:ivelt la.aeh 01' al_, a part of the 00.'+ supn11ed from any 
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partioular source of monazite. However, the thoria content 
of the monazite which is being supplied to a beach may 
possibly change during a period of time. For example th~ 
headwaters of the streams .hi~h, it may be supposed, a~e 
transporting the monazite grains from their initial sources 
may work back into areas containing monazite ot slightly different 
thoria content. During this investigation an attempt was 
made to ascertain whether any variation occurs in the thoria 
content ot the monazite trom wast to west, that is in the 
younger and older deposits. ' 

LOCALITY. 

!he Broadbeach Recreational Area 1s adjacent to the 
be,ch near the northern end ot the town of Broadbeach. Plans 
and sections of the area are given at the end of this report. 
The beach 6xtends in a northward direction trom a headland, 
"South Hobby" at its southern end to the mouth of the Herang 
River, a total distance of nine miles. The Southern portion 
of the beach, from Bfthe street to Peerless Avenue is within 
the town boundary of Borth BurleIgh and is called Mermaid 
Beach. The middle portion of the beach fram Per-rless Ave­
nue northwards to 1st Avenue is within the boundary of the 
town of Broadbeach and is called Broadbeaoh. The northern 
portIon of the beach extends through Surfer's Paradise and 
Southport East, where it is called Main Beachl and continues 
northward to torm the eastern edge ot the "Sp tn, a sandspit 
which extends for 2i~iles trom Jubilee Bridge near the 
northern end of Main Beach to the mouth of the Nerang River • 

.§ptpTP Q Oli' THE ABEA. 

sition of onc ~t • 
Samp es were taken from t e ores loca ed along t e two bore 
lines _ Line ,64N and Line 244N. To examine the composition 
of the concentrates systematically fram east to west, the 
samples obtained trom the bores were grouped .. into twel"Te 
composite samples. Of these, composite sample C1 represents 
the eastern extremity of the area defined by bores 160E, and 
140E in Line ,64N, and bores l,7E and 13;1 in Line 244N. 
Composite sample C2 was made up trom the samples ot bores 
95E and 70E in Line ,64H along with the samples of bores 
100E and 65:E in Line 244N. Similarly, proceeding from east 
to west, samples C3 to C12 were made up. Each of these 
samples was carefully divided into two equal portions. 
One portion waS used to determine the content of ~1rcon, 
rutile and ilmenite in the concentrate, while the oth~r 
portion was used to determine the mona~ite content. Details 
of the preparation of these samples are given in Table 1. 
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LINE 
~OMPOSITE ,641l 2041( COMPOSITE 
SAMPLE HOHE BORE SAr."PLE 

160E 1;'-E C 7 
c 1 

140E 135'E 

9?E lOOE C 8 
C 2 

70E 6~ 

C 3 1;W lOW 
C 9 

C 4 65w 7~ CI0 

105\7 011 
C ; 115\'1 

120W 

c 6 
185W 

195W 012 
205\V 

-

\ . 
1\ 
I 

I' 
ii 

/. 

\ ' ;n~. -L,j 
'f~1f _264N 
BORE', BORE 

285lf 295'91 
, " 

" 
• ',I 

34~ . 345\V 

38SW 

40;W 
39'1W 

68~ 700W 

825\'1 SOOW 

8,ow 
to 

92;W 

!he distribution of the deposits of heavy minerals 
as shown in plan at the end of the report suggests that deposition 
may have occurred in two stages, the earlier stage resulting in 
the deposit shown as Block 11 and the later stage in the deposit 
shown as Block 1. The concentrates in these Blocks were 
represented by Samples 1 and 11 made up by combining appropriate 
portions of composite samples as shown in Table 11. 

TABLE 11. \ 
1\ 

AREA BEPRES'P.NTE1) CONCENTRATES USED 
.§AMPLE ny SAlfi'LR . IN MAKING UP SAMPLE 

\ 

1· B,lock 1 Appropriate portions of 
composite samples 01 - C9 

11· Block 11 Appropriate portions of 
composite samples C10 - 012 
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_ " aAvNH;~ idYMK\lP.LTJrWl, "' 
COMPOSITE MONAZI!B . 
SAMPLE DETFRlf!BED RADIO -_(!'1mB J 

M.tr,'l'R ·CAT.T.Y tz . LUUN Rtl"!'ll~E iILm,:l'l TE. CUn.!'1 TTN"~]itAl 
,.. '.4.,4 !.a ... C ! ~~ ',. IO~ 2 .. ( 

,.)4 ~.. ( .. ~ ilit O. 0 .. I 

,.3 ... 1 '. ~~A~.4 ... 4 ~ • 
.! l.QI'~' 'il ) ,jL ,! :.. 1 • .1 ·Ii t) .. ~I) 

I •• 4"J ,.e .' t.. ~.i... I .. l .• j, I.A ": ,.t ,.i, .. 1 4 .. c ... 2. 
17 _'r ._... -, 'ii' • La "; i--J '4. .•. .• ) 
J - '. .-: ,. t :'1. ,,,.1 l.~' ~.) 

L!-j '. ':l'J._' ':I':L.C ! 7.1 O. ~ .. 
~l( I. I :, __ 1. t!" ~j •• ' ). l ... 

01 '."" .• ~~ I... _; t4L" ) , .. i 
~12 ).1 ~ ~.J: ~l'. 2'lI .'" ?. 

• 80me or the ,.rnet and "Other Minerals" is separated fram 
the heavy mineral concentrate during ooncentration on the Wi1f1ey 
'fable. However, the oonGentrate cannot. be entirely cl •. lned frOJll 
garnet end "Other ?Unerals tt without th&". being sOlie 10$$ ot 
rutile and ilmenite, and so some garnet and "other Minerals" 1s 
lett in the ooncentrate •. 

............... ,.*. U' U. -

1'.6lUtE IlJ~ 
C0?-W~SITIOrr~ rrp C0!'fCEIJ'!'R~ .. ~~ ON BLOCKS?_ ~d .. 

O.~2 36.6 34.5' 27.4 O~4 0.; 

• Sample~. and Sample 11 were further oleaned or ~arn.t 
and "other M1nera~8" by addItional concentratIon on the W11tley 
Table. . 

..... ..... L __ db • ..... 'p' _,*j'1 

UfCant llDt .11e and ZlIe~ie: It was noted above that eaoh 
coapos te sample was d!~ ed into two equal parts.· One portion 
was subjected to magnetIc separation on a Franta "Isodynam1c" 
Separator thus nroduc1ng a ma&netic traction made up at 1lmen1te, 
monazIte, garnet and other mineral. such as tourmaline 8n,d epidote, 
end a non-magnetiC fract.1on of zircon and rutIle .. · A mona.tte 
concentrate was produced from the magnetic fraction by further 
magnetic separation. The three fractions - mona~d te concentrate, 
rer'.ainder of the original magnetic fl"act'.on,' end the nOl'l-magnetic 
fraction, w~re weighed and their com.posit~,ons determined by 
grain-counting •• 
II In futu:r~ Investigations the oomposition of the non_magnetic 
fraction will be determined by electrostat:!e separation and 
__ .t __ ".-__ rot< 

--."- ~ . - . -. -: 
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!he figure. obtained tor dr.on and rutile aft 
considered to be aoourate to I'll thon +O.~. that is to withjn 
1,", and the fieures tor ilmanite correot to within +0.1, that 1a. to within 0.4$ . 

I~NAzm. tJs1l.1g the above liItethod t OlUy .. veF7 small quanti ty 
oman •• lte ooncent~8te is obtained. fbis concentrate haa an 
approxlmat. eoapos1 'k1on of 70~ mona.it. wi th 30% tourmaline and 
1euCQxene. )eoause ot the large d1tterenoe in s 1Z.8 and 
specit1c gravittt. of the lIonazite and the 1JIpur1t1es, it 1. 
not pas.fbIe to take a sople of this concentfate of grain.,.. 
oount1ag without the risk of segre,at1oft at the 1mpur1ttes from 
the Ilonaz! te, Henoe J the rra1n ... count1nr method uSed for the 
detel'1lilnettoll of zircon, rutile and ilmenite as deJlcr1bed above 
"0\114 not give the same order ot aoouracy it applied to the 
determInatIon ot peroenta,e monadte.. A. better order of 
accuracy f'or percentage.onezi te wa. ~ obta last! l'adlometr:f. cally JI 

lW21-m=12 mum; bt Q. DEDM. 
Qeige%' ~. MUller ,amm3 ray countlnC equtplIent was 

atandar41sed tor the monad. te and the mixed concentrates of 
the are. by the following method t A quantity of 99,r monazite 
was Phpared froll the area,. Weighed UJounts ot thlsmona.z1te 
were mixed with weighed .moUllts ot sireon, rutile and t!men! te 
to torm sallpltts having the approxiaate oompo'ition of tbe 
m1xed tofteentJ'a" •• t •• ~ the OOIIp •• lte •• plea. The counting 
rate ,lven on thelle,.I'. hIler _qupment by these .aaples 
ot known mon.a.1 te cont.f!nt was reoorde4. !be seoc;>nd portion 
f}f each composite S8lI1pJ. was then tested by .ans of the 
ea,llbrated equipment audthe Geiger - Mler coun.t tor eaoh 
-.. pie was oonverted Into I,pe:r-centa,. monazite, 

"-he composition.s of the oomposite samp1es.&re ,;1". 
tn Table 1W while thtt C0iri»1t1ons of' conoentrates :In Block 1 
and l4 are giVen in 'lable . . .• 

.:biD. Stall'.li " I2BIla&t.-
Konaz:1te concentr-ates were separated ou.t from three 

... eOlllpos1 te samples t the first representing the 001ll1"1.te4 ax-e. , 
the second HpHsent:1ng Block 1 and the !'bird .. 1'~pl"e8entinc 
»lockl1. Details ot these monazite samples eM!, ~ and"" 
and the eomposite samples f1'oll which they we!'e prepared are 
given in Table lI, 

JUTJS1Y:. DAZZD_SAJlJjES,19B IItmA2::mI.!1l. D9RU • 
.. Lei CI!I:::: ... tU F¢ ...... --......... I'll 11M 

M ... Complete Utea 

M,l 1310ck 1 

s 
1 to 12 ot 'ahie 1 

Sample 1. of fable 11 
Viz. Samples 1-9 01' 
Table 1 • 

.1._ .,. ~ ". "". ab. •• -.. ;, _... b I --, ... --
» 11 Bleek 11 Sample n of Table 

Viz. SamPles 10-12 0 
Table ~. 

ISJlple JIA cOllta1ned 98~ ot monazite while sam,les 
..., !liMA "'1 anftt.1ned 9."~ of monazite. The thoris content 
of these monazite sampI'es was tested by comparison with a 
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standard sample of known tho ria content. 

(1)'1'll.1! §tanel~ 3£rlt= This sample contained monazite supplied 
by Zircon ... But le Ltd. of Byron Bay. According to ohemical 
analysis the thoria content of this monazite is 6 .. 6", 

(11) ese t the co e 1.~. sample IA.Oeiger-
MUller tests on his sample showed monazite to contain 
radioactive material in the same proportion as the standard 
lample within the experimental limits ot .%'5~, so that the 
thoria content of monazite in the llecreational Area may be 
taken to be (6.6 ~ O.3)~ . 

Ansly-sisor results of grain - counting on the 
monazite concentrates indicate a pOSsible error of l~. !his 
does no t allow for eny error introduced by estillation of the 
avera,e number of grains in a, field, but only by variation 
of the numbe:P of grefnaaf impurity counted in e sch field. 

Hence, results indicate that within experimental 
limits, there is no variation in the thoria content of the 
monazite in samples ~ and ~. 

A ?i: m21iCLUSION§ 

(l)There 1s a definite deorease from east to west of the 
proportion of ziroon 1n the conoentrates with a corresponding 
increase in the proportion of rutile and ilmenite. This is 
shown in Table I. 
:WE !. 

VARIATION ;Q! THLf.ROP!m'rION 
OF ZIRCON. WlLB .. AN1? l)'.tMENI!E 

~------- -- ....... ~--- ,. 
D !STANCE IN' . 

~OMPOS!'!'E B-W TITT·nr.CTION 
SADLF,S COVE.f'UI;U 'BY BORES ZIRCON ~UTILE -.IL~EN]:D 

~ - 4 230 teet 41.2 32,4 23.; 
•• -,---I 

; - 7 280 ft 37.; 34.3 24,6 

~----~~-------------+------~------~--------~ 
8 -10 3,; " 36., 34.1. 26.2 

11 .. 12 I 12; tt 3;.4 3,.1 2;~ 2 

(2) No definite systematic variation waS found in the 
proportion of monazite in the congentr8tes~ However, in 
general, the higher values of monazite are associated with 
the higher valUeS of zircon. 
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(3) 'i'hft thoria cont-ent of mna,,1te ~n t.h,. area is (6.6.:t O.3)~ 
and wi thin 9~per1!jent81 11m1 ts no difference was tound betwPfm 
the tht:'ria con.tent ~r monazite from t.~ yOUJ1#!er deposits end 
tt.l8t of Dlona:d te from the older deposits. 

{J.R. le_8I1.' 
cmOPijISIQm% 
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