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Results are given of investigations carrie '
detect any variation in the relative graportiens ofdtggt te
several heavy minerals in heavy concentrates separated out
from beach sands of the Broadbeach Recreational Area. The
possible veriation of the thoria content of monagite in the
area is alzo investigated, Results indicate a systematic
variation from east to west in the proporticn of Zircon, rutile
and ilmenite in the concentrates. The thoria content of the
;gg;:ite in the area im shown to be constant within experimental

B

This small area was selected to begin a study of
any variation which might occur along the comst in the relative
proportions of the several heavy minerals in the concentrates
and the thoria content of the monazite,

It is clear that the conditions affecting trsnspoert or
deposition of the heavy minerals vary gradually along a beach
viz., from south to north, but it Iz probable that these condition
change relatively sharply at right angles to the beach viz,
from east to west, It may be expected that any systematic
variation in the distridbution of the heavy minerals will reflect
these changes in the conditions of transport and deposition,
Again, the oldest deposit in any ares is the westernmost deposit,
and each deposit in order from west to east is progressively
youngey, Actually, it i1s believed that all of the deposits wer«
formed within a short period, and differ very little in age, The
compositions of the concentrates being transported along a
particular beach may however have changed during the brief period
between the formetion of the successive deposits, That is, the
compositions of the concentrates could vary in an east-west
direction because of two reasons : changing conditions of trans.
portation and deposition, and changes in composition over a
period of time,

The area under consideration is traversed by two bore
1ines which extend from the beach to about 1000 feet west of the
beach, and are 320 feet apart from north to south, No attempt
was made to detect any variation in the compositions of the
concentrates from north to south., As noted above, any su n
systematic variation would be of small magnitude and over this
short distance would probsbly be masked by random variation.

The thoria content of the monagite derosited at any
particular time may be expected to be virtually constant along
2 given beach or along a part of the coas* supnlied from any
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particular 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, the
headwaters of the streams which, 1t may be supposed, are
transporting the monazite grains from their initial sources,

mey work back into areas containing monazite of slightly different
thoria content, During this investigation an attempt was

made to ascertain whether any varlation occurs in the thorla
content of the monagzite from wast to west, that is, in the
younger and older deposits, :

LOCALITY,

The Broadbeach Recreational Arca is adjacent to the
beqch near the northern end of the town of Broadbeach. Plans
and sections of the area are given at the end of this report.
The beach éxtends in a northward direction from a headland,
"South Nobby" at its southern end to the mouth of the Nerang
River, a total distance of nine miles, The Southern portion
of the beach, from Hythe Street to Peerless Avenue 1s within
the town boundary of North Burleigh and i1s called Mermaid
Beach. The middle portion of the beach from Perrless Ave-
nue northwards to 1st Avenue is within the boundary of the
town of Broadbeach and is called Broadbeach. The northern
portion of the beach extends through Surfer's Paradise and
Southport East, where it 1s called Main Beach, and continues
northward to form the eastern edge of the "Splt", a sandspit
which extends for 2% yiles from Jubilee Bridge near the
northern end of Main Beach to the mouth of the Nerang River.

SAMPLING OF THF AREA.

gggp%;ng for Variation in go%ggsition of goncggt;gggg.
Samples were taken from the bores located along the two bore
1ines - Line 564N and Line 244N, To examine the composition
of the concentrates systematically from east to west, the
samples obtained from the bores were grouped into twelve
composite samples, Of these, composite sample Cl represents
the eastern extremity of the area defined by bores 160B, and
140E in Line 564N, and bores 155E and 1358 in Line 244N.
Composite sample C2 was made up from the samples of bores
95E end 70E in Line 564N along with the samples of bores
100E and 65E 4n Line 244N. Similarly, proceeding from east
to west, samples C3 to Cl2 were made up. Each of these
samples was carefully divided into twe equal pogtions.

One portion was used to determine the content of zircon,
rutile and ilmenite in the concentrate, while the other 1
portion was used to determine the monazite content. Detalls
of the preparation of these samples are given in Table 1.



GROUPING OF BORE SANMPLES . i
INTO_COMPOSITL DAMPLES = . |

i ‘ LINE | T TINR A
LOMPOSITE W COMPOSITE | BAN
SAMPLE —forE ] SAVPLE | BORE__| BORE
- 160E | 155¢ c7 285W | 295w
140E 1358 o .
c o 95E 100E c8 345W 345%
70E 658
Cc 3 15W 10W 385w
c9 397w
405W
¢4 65w 75w C10 68 5w 700w
105% cl1 82 8oow
c5 115w a
120W
185w 850w
c 6 195w c12 . to
205w 925W
e e e e

The 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 1l and the later stage in the deposit
shown as Block ]. The concentrates in these Blocks were
represented by Semples ] end 11 made up by combining appropriate
portions of composite samnles s shown in Table 11,

\

AREA REPRESUI'TED CONCENTRATES USED

SAMPLE NY SAVMPLE. IN MAEING UP_SAMPLE
1. Block 1 Appropriate portlons of

composite samples Cl1 - C9

. Block Appropriate portions of
U a composite samples Cl0 - Ci2
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COMPOSITE | =~ MONAZITE T '

SAMPLE  |DETFRMINED RADIO | ATHER 3
:ﬂz METRICALLY {7 r.a ;i;; ,MﬁLN%LE‘;ifﬂg 'glgji;

32,0 048 1 O,°

Qg 124 1 2,0
31 & 0445 085

Q‘é 08 , .

- 34, 2o

c 330 1 7 - :

2 fRESSSase:
0

€12 34,8 %; 2,

® Some of the garnet and "“Other Minerals" 1s separated from
the heavy mineral concentrate during concentration on the Wilfley
Table., However, the concentrate cannot be entirely elagned from
garnet and "Nther Minerals® without there being some loss of
rutile end ilmenite, and so some garnet and "Other Minerals" is
left in the concentrate.

IABLE 111B |
COMPOSITIONS OF CONCTNTRATES ON BLOCKS 1 and 11

MONAZITE
SAMPLE DETWRMINED RADIO-
METRICALLY
#$ample
(Block 0,50
%8ample
(Block 0.52 36,61 34,5 27.4

% Sample % and Sample 1] were further cleaned of garnet
and "Other Minerals" by additional concentrstion on the wilfley

. Table.

7ircon, Rutile and Jlmenite: Tt was noted shove that each
composite sample was divided into two equal parts,. one portion
was subjected to magnetic separation on a Frantz "Isodynamic®
Separator thus rroducing a magnetic fraction made up of 1lmenite,
monazite, garnet and other minerals such as tourmsline anéd epidote,
and e non-magnetic fracticn of zircon and rutile, A monaglte
concentrate was produced from the magnetic fraction by further
magnetlec separetion. The three fractions - monazite concentrate,
re: ainder of the original magnetlic fraction, snd the non-magnetic
fraction, were weighed and their compositions determined by

B e e t1 th iti f the non-magnetic

: tigations the composlition o non-mag
%raggiggtggfliggege%grmingé by electrostatic separation and

woe i B B Fus v




The figures obtained for zircon and rutil
gﬁggideigg gg bglaecura;e tglgi;%gn +0, 5, that 1s%etgr:1thin
s e figures for llmentt rree k ‘
is, %a within 0,44 e correet to wi h’ﬁ +0,1, that

ﬁ%ﬂég;&ﬁ, Using the above method, only & very small g i

ol monasite concentrate is ehtainsé, ghis aggéantratgugzg gg
approximate composition of 70f monagite with 307 tourmaline and
leucoxene, Because of the large difference in sizes and
specific gravities of the monagzite and the impurities, 1t is
not possible to take a sample of this concentSete of grain.
counting without the »isk of segregation of the impurities from
the monazite, Hence, the grain.counting method used for the
determination of zircon, rutile and 1lmenite as desceribed ahove
would not give the same order of sccuracy if applied to the
determination of percentage monaritey; A better order of
accuracy for percentage monazite was obtained radiometrically,

Geiger -~ Muller gamma ray counting equipment was
standardised for the monazite and the mixed concentrates of
the area by the following method ! A quantity of 994 monazite
was prepared from the area, Weizhed amounts of this monazite
were mixed with weighed amounts of zircon, rutile and ilmenite
to form samples having the approximate cemposition of the
mixed concentrates i.,e; the acomposite samples, The counting
rate given on the Gieger . Muller equipment by these samples
of known monazite content was recorded, The second portion
of each composite semple was then tested by means of the
calibrated equipment aad the Geiger ~ Muller count for each
sample was converted inte percentage monagite,

The compositions of the composite samples are given
in Table J1JA while the compositions of concentrates in Block ]
and ]l are given in Table J11RE. |

Monazite concentrates were separated out from three
. composite samples, the first rerresenting the completed area §
‘the second representing Block ] and the Third vepresenting
Detalls of these hmonazite samples (WA, M1 snd M11)

Block 1. ‘
and the composite samples from which they were prepared are
given in Table IV,

’ |
| Complete Area 1 to 12 of wkkleﬁ;

',.«l gzﬁck 1 Sample 1 of Table 1
¥1 viz, Samples 1-9 dil

Table 1 'y

| | ock | | | Sample 11 of Tahle 2
¥ . B 34 Vig. samﬁea 10-.12 of
| | Table 1.

A — — -135.

Bample MA contained 98+4% of monazite while samp A
" : f monazlte The thoria conten

;’g €§§5§‘£0§§?§ eins?aﬂmgfe*é% v?as ﬂé)esgeé b’y‘ comparison with a
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standard sample of known thoria content,

(1)The_Stan’ard Sample: This sample contained monazite supplied
by Zirecon - Rutile Ltd, of Byron Bay. According to chemical
anglysis the thoria content of this monazite is 256%

(11) , esenting the com e 1.e, sample MA.Geiger-
Muller tests on this sample showed monazite to contain
radloactive material in the same proportion as the standard
sample within the experimental 1imits of +5%, so that the
thoria content of monazite in the Recreational Area may be

taken to be (6.6 + 0,3)%
(111)8amples for the comparison of the thoria content of monazite

west SRS R~ LRI . D L3 2 B
ger - Mulle showed that the activity of the monazite
in the two samples varied by 1,94, Samples M2 having the
higher activity. The varlation of individual counts taken
in the Ceiger - Muller tests indicated a possible error of
about 3% in the comparison of the twe samples.

&nalysis of results of grain - counting on the
monazite concentrates indicate a possible error of 1%, This
does not allow for any error introduced by estimation of the
average number of grains in a field, but only by variation
of the number of grains of impurity counted in each field,

Hence, results indicate that within experimental
limite, there is no variation in the thoria content of the

monazite in samples Ml and M1]l.
-7+ CONCLUSIONS

(1)There is a definite decrease from east to west of the
proportion of zircon in the concentrates with a corresponding
increase in the rroportion of rutile and ilmenite, This is

shown in Table Y.

JABLE Y
L L 4

VARIATION IN THE PROPORTION
OF ZIRCON, RUTILE AND ILMFNITE -

DISTANCE IN
COVMPOSITE | B-W NIRECTION
MPLES COVERED BY BORES ZIRCON 1 RUTILE | JLMFNITE
1 - 4 230 feet 41,2 32,4 23.5
5 - 7 280 n { 37.5 34,3 24,6
8 -10 355 0 36,5 +: 34,1 26,2
11.12 125 o 35.4 35.1 25.2
um&swﬁ“:
Wm
(2) No definite systematic variation was found in the
However, in

proportion of monazite in the concentrates.
general, the higher values of monazite are associated with

the higher values of zireon,



(3) ™he thorfa content of monarite in the area is (6.6 + 0,3)¢
and within experimental 1limits no difference was found tetween
the thnria content ~f monazite from the younger depnsits end
that of monazite from the older deposits,

(7.K, Newman,)
SEOPHYBICIST
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