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. The deposits of heavy mineral sands along the East Coast of
Australia, are teing investigated primarily to determine thelr content
of monazite, At Palm Beach beneath the foredune and sdjacent low
trough-like ares on the landward side, a total of 47,000 tons of
zircon-rutile-ilmenite-nonazite concentrate occurs in 200,000
cubic yerds of sand., The averaze grade is 513 1bs of heavy
mineral per cubic yard of sand, Socout boring of the coastal
plain west of these doposits failed to locate more than traces of
heavy minerals, The greater part of the srea in which the deposits
oceur has been built on for residential vpurposes, but an estimated
12,000 tons of heavy miinerasls towards the northern end containing
70 tons of monazite is still available for mining, The thoria content
of the monagite has been determined to be (6,6 + 0.3) per cente
The percentages of zircon and of monazite in the concentrates
decrease apprecisbly from the southern end of the area almost to
the northern tip, while the percentages of rutile and of ilmenite
correspondingly incresse, At the northern tip of the area
adjacent to the mouth of Tallebudgera Creek, this steady change in
composition 1s reversed, viz,, the percentages of monazite and of
zircon incresse, while tﬁe percentages of rutile and of ilmenite
decrease., This variation in the composition of the concentrates
suggests that the rate of transport of the heavy mineral grains by
the surf and by the tidal current at the mouth of Tallebudgera Creek
is related inversely to the specific gravities of the grains,

A. INTRODUCTION.

1. ‘g%n2%n1.E22B25ﬁ.QI.&hﬁ-IB!&ﬁ&iﬂﬂ!&Q&a_ The primary aim of the
investigation was to dotermine the reserves and distridbution of

monagzite in the deposits of heavy mineral sends along the Rast
Coast. These deposits contain most of the known world reserves

of Zircon and rutile ( Fisher 1949 (a) and (b)) for which they

are being exploited at varicus locslities, mainly fror North
Stradbroke Island in Queensland to Rallina in New South Fales.
Yonazite forms little uore than 8.5 per cent of the mixed cone
centrates, but can be recovered as a bdy-product from the separation
of the otﬁer minersls. The monazite forms a source of supply of
cerium and also of thorium, The thorium content of the monagite

is determined on the basls of 1ts radioactivity.

2¢ Situagtion, Palm Beach is 64 to 83 miles northwards along

the Pacific Highwey from the Queenslsnd - New South Wales bordef,
between Burleigh Head on the north, and Currumbin *eadland on the
southe. The ares is separated from the headlands, respectively,by
Tallebudgera Creek and Currumbin Creek, Plans of the Palm Resch
Area snd its deposits of heavy minerals, with a locelity map, are .
given in Plate 1 at the end of this report,

3. cces The township of Palm Beach is traversed from north to

sonth by tﬁo Pacific Fighway, and 1s approximately # nile east

gf glanora Railvay Rtation, on the rallway frem Brisbene to Tweed
OR08, .

4, WW The various sections
of this report were compiled hose who were nost directly

responsible for the conduct of the respective portions of the work,
In general however, each membher of the staff assisted in several
phases of the investigatlon. Mr, T.D. Dimmick, now an officer of the
Queensland Geological Survey, carried cut the preliminrery f£field work
in the area. H¥r. . Ward, assisted by Mre. L.R. Lee was responsible
for Latoratory work, including the separation and examination of
minerals, Miss L.M. Edhouse carried out radlometric determination of
quantities of mcnazite, and investipations of the thoria content of
the monazite.
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Bo JOROGRARIN,

The Pelm Beach Area comprises s sand dune telt adjacent to
the beach, and a low lying coastal plain, which separates the sand
dune belt from the higher country to the west, The width of the
sand dune strip adjacent to the beach varies from 400 feet to
1000 feet, 1Its height, referred to mean low water (see footnote)
ranges from sbout 15 to 25 feet, and 1s mostly within a foo$ or
two of 20 feet, Except for the northernmost 1400 feet and the
southernmost 500 feet, the dune strip lies within the boundaries of

the Town of Palm Beach,

The coastal glain between the beach dunes and the higher country
i4nland 18 comparatively narrow, varying in width from about half

a mile to a mile end a quarter, Back along the valleys of the

two creeks the plain extends another mile or so, Sectlons of the
beach and sandy area showing the surface profile are given in

Plate 2. Since most of the land adjacent to the Pacific Highway

13 bullt on, the natural surface has been destroyed in may places.
However, most sections show a foredune at the top of the beach,

and the crests and troughs of the sand ridges parallel to the

beach are seen in the profiles of several hore lines where they

are still preserved, for example, lines 10668 and 66978, The:
feaward side of the foredune is held reosonably Liwmly by a long
trailing grass, Spinifex hirsutus, characteristic of the sandy
areas exposed %o the prevailing winds, snd oceasionally to erosion
during stormy perilods, Goatt's-Foot éonvolvulus, a tralling

vine, and Cuinea Flower, a trailing ehrub appear aslong with the
Spinh’ez. The area behid the foredure has larpely been cleared,

but patches are still covered by the native vegetation -~ typical dune
scrub, composed of banksia, Cupania, with other low trees, heaths,
bracken and gracses.

Portions of the low-lying ctastal plain are 1llustrated in
the profiles of the scout boring lines and the western ends of
some of the other lines. The northern parts of the coastal plain,
eRtending from adbout the latitude of 23rd, Avenue northwards to
"Tallebufigera Creek", 1s made up of tidal sand flsts in varying
stages of raclamation by vegetation, propressing from a nearly
pure turf of saltwater couch througﬁ a8 mixed stand of salt-water
- couch and fush-like sedges to sinilar flats with stands of swamp
sheoak and paper-hark tea-tree, The eastern margin of the
coastal plain, adjacent to the ooastal dune srea, and portions of
the western margin of the plain are fringed ty swamps which
support tall paper-bark, common reed and rush -like sedges, The
sand¥, but low-lying, central area, traversed in its urper -
portion by bore line 2636-south, (plate 1, Fig,3.) supnorts a
form of open forest, dominated %y scrub=-box and bloodwood, with
an undergrowth of sﬁrubs, vines, heath, bracken and blady grass,
The aorthern port of the centrai sandy belt is fringed by a lower
area, a little above swamp level, with a somewhat peaty-soll,
characterised by paper-bark, bla&y grass and other grasses,
rush-like sedges.

C. GENERAL GEQLOGI.

The coastal dumes, quite recent in age, are composed of
unconsolidated quartgz sand, along with smali quantities of heavy
mninerals, The dunes adjacent to the heach overlie "seams® of the
heavy minerals - principslly gircon, rutile, iimenite and monazite.
These were deposited by the surf during sto weather on the
upper portions of the beach, in periodswhen the beach was a little
to the west of 1ts present position, The coastael plaein, like
the dunes, is recent in age, The plan given in Plate 1. Fig.3.
suggests tnat Currumbin Creek mey have flowed through the coastal
pl-in west of the dune strip in a channel now occupied by the
narrow swamp which traverses the area from south to north., The
Palm Beach Area 1s bounded on the west by Lower Paloeozioc sediments,
which form the divide between Tallebudgera snd Currumbin Crecks.

E392¥Q§E, Mean low water 1s regarded as gero level and has been

edopted as the datum for levels in this report., Nean Sea level

%afpygroximatoly 3 feet, and mean high water level is spproximately
ettty
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8imilar sediments form sharp divides to the north and to the south;
respectively, of thece creeks, and extend to *he coast to form
Burleigh Heads and Currumbin Headland., %Yhe higher portions of

the divides asre carped by Tertiary basalt,

D. MITHOD OF TESTING,

Lo Xuppings The deposits of heavy minerals were bored for .

the purpose of obtaingng sanplas and at the sswe time, locating

toundaries, The position of bores in the dune area were recorded

bg taping from fences and allotment pegs and were plotted on

the Queensland Lands Department plan of Palm Beach, Sheets 1 and

2 ( scele : 1 inch equals 4 chains)., The northernmost bore

lines, which are beyond the boundary of the Palm Beach Township,

were napned by means of a plane table and telescopic alidade,

The positions of the scout bores and boundarics within the coastal
lain were located by compass-pacing surveys, and rlotted on a plan
ased on the (ueensland Lands "epartment map of the Parish of

Tallebudgera. The dsta are reproduced in Plate 1, Fig., 3, on a

scale of 1 inch equals 500 feet. The boundaries of the Palaeozoic

sedinents were sketched onto the Lanis NNepartment Parish and

Town Plans, and are spproximate only. These boundaries are shown in

Plate 1, Flgs 1 2 and 3.

2. PBoxings, Preliminary boring snd sampling of the heach and
dune strip was carried out during April and May 1948, when bores
were put down to ground water level. Additional boring was done
in April 1949, again to ground water level, to define the
boundsries of the heavy mineral deposits. In November, 194G, some
of the earlier bores were deepened and sampled below water level,
At the same tine scout boring was undertaken in the coastal plain.

3. §g§21%ggﬁ During the preliminary horing, samples were taken of
any sand which appeared to contain appreciable quantities of heavy
ninerals. Subsequent bores were sampled in sections from top to
bottom, whether mineral appeared to be present or not. The

reason for this complete sampling is that concentrates with a
comparstively high zircon content tend to be grey rather than

black, A2 a result, sand with several per cent of guch concentrate
is 11able to be lef£ unsanpled, The samples were reduced by
quartering to s convenient size, about 700 or 1000 cubic centimetres
and bagged for despatch to the }ield laboratory.

4, o) 0

E-E &eﬁﬂaﬂm&{_mm.{ﬁ_e&lw&ma&_ Samples were
dried an¢ their weights and volures were measured. The heavy

rineral concentrateos were then gcparated from the samples by neans
of a laboratory "ilfley Table and the weizhts end volumes of the

dry concentrates were measured, The cuantities of heavy minersls in
the samples were them expressed as weight per cent and "lbs/per Cu.
Yd4v, (pounds weight of heavy mineral concentrates per cubic yard

of sand) and are given in Table 7 at the end of this report.

(B) Determination of Compositions of Concentrates, The
average pvercentage composition of the heavy mineral concentrates Ju
the area was obtzlned from a convosite =samrle from cach bore line.
The composition of the composite sample wes determined by
separating the sample into a magnetic and a non-magnetic fraction
on a Frantz Isodynamic Separator end grain counting the two
fractions, The monagzite content of the sauple was &etermined
radioxetrically. The average composition of the heavy mineral
concentrate in the erea 13 given in Table 3 o this report.

(e) Yazdatio Comppsition of the Ninavwy I'inoxal Concentirates.
and jin the Thorigs Cont . ionazi{te, In order to detect any

variation which right cceur in their compositions the concentrates

of the area were grouped into composite scmples reprresentative of

the heavy mineral in successive portions of Dlock 2 ( shown in plate 1)
Figs. 3 end 4 ) from south to north. A single compnsite samnls was
made up to reprcsent Block 1. The composite sauplcs were made up

from the various hore lines as shown in Table 1,
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. TABLE ), Palm Beach Area : Preparation of Conposite Sample to
Examine Distribution of Heavy Minerals.

°

COMPOSITE : BORE LINES FRO! WHICH SAMPLTS WERE
SANPLE | ' TAKFN T0 MAKE UP COMPOSITE.
Block 1. Line 40W, Line 4407, Line S00W.
C.l. .; Line 2240N and line 1890N
C.2, "3 Line 00 end Line 10668
Ce3e ! Line 29668 and Line 45768
Cads } Line 66975 ond Line 73645,

Pach compositc sample was divided into two portions - one portion
for the determinetion of the content of zircon, rutile and ilmenite,
the other for the determination of percentage monarzite,

(1) Zircong, Rutl d The sample was separated mag-
netically on a Prantz Isodynamic Separator giving a magnetie fraction
made up wostly of 1lmenite with a 1ittle monazite and a few grains
of garnet and tourmaline, and s non-magnetic fraction of zircon
and rutile. The zircon and rutile were separated electrostatically,
The magnetic fraction and the zircon and rutile concentrates were
weighed. . The composition of the magnetic fraction was determined by
grain counting.

(14) ugn?zigga Gelger-uller gamma-ray counting equignent was
standardised rcr the monagite of the composite sanples of the

area by the following method 3 a quantity of monazite ( Footnote 1)

was prepared from concentrates of the area, Welghed amounts of this
monazite were mixed with weighed amounts of zircon, rutile and ilmenite
to form concentrates having the approximate composition of the mixed
samples l.e, the compusite sample. The counting rates given on

the Celger-iuller equipment by these samples of known monazite

content were recorded. The second portion of each of the composite
gamples was sinilarly tested by means of the calibrated equipment,

and the Ceiger-Muller count for each sample was converted in

percentage monazite, :

(114) Th e 0 A monagite concentrate was
separated from a composite sample representing the whole area,.
The thorla content of this nmonazite was tested radiometrically
by comparison with a standard monagzite containing 6.6% thoria,
onazite concentrates were also separated out from composite samples
representing Rlock 1 and Block 2, As the quantity of mnnazite
obtained from these composites was too small to £11l the smalleat
of the sample contairers for which the Geiger-Muller equipment has
been calibrated, =zircon (Pootnote 2) was added to the monazite
to make up the required volume of the sample. The standard monazite
wes then mixed with some of the same gircon, such that the proportions
of monagite end gircon approximated to those in the sample to be
determined, The thoria content of the monazite in the two samples
was then compared radiometrically with the thoria mntent of the
standard monazite.

This "monazite” was actually a concentrate containing
monazite, It was not necessary to prepare a 100¢ monazite
concentrate to obtain the required results.

The zircon is itself considerably radioactive, However,
it was chosen to supplement the monazite because its specific
gravity and grain size are sufficiently close to the specific
gravity and grain size of monazite that 1ittle segregation of the
minerals occurs after mixing. The radio-activity due to the gzircon
is pre-determined and the allowance for it is made when estimating
monagite and thoria,
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1l iner '
’ 5.; g%%gﬁ%f Tﬁe plans given gﬁ Plate 1, Fige 3 and 4 show that
the deposits of heavy minerals occur from the northern end of Palm

Beach to anproximately 10,000 feet south, and vary in width from
80 feet to 400 feet, The average width is 156 feet. The average
thickness of the deposits (Table 3) 13 3.3 feet, In the sections
of Plate 2 it is seen that nearly all of the heavy mineral occurs
beneath the long foredune and the adjacent trough-like depression
on the land-ward side., Little heavy mineral occurs on the beach
except at the northern tip of the area, a short distance inside the
mouth of Tallebudgera Creek,

(b) En.ng g%g Axszggggg The deposits extend unbroken for
considerable distances pa el to the beach. In cross section,
that 18, a section in a vertical plsne at right angles to the
beach, a seam comrionly appears wedge shaped, tapering off
gradually down the beach and dipping bodily down the beach at an
angle of a few degrees, The section on Plate 2 of the 10668 bore
1ine shows that such a seam has been intersected in bore holes
24W end 00, A similar seam of lower grade appears to have been
intersected in boreholes 00, 27E and 60E, Commonly two or more
seams, each parallel to the beach and dipping towards it, are
arranged en echelon and overlapping from east to west, forming
a composite deposit,

(c) muwm.th%ﬂm%u_ﬁs%lb The most important
of the deposits occur sdjacent to the bheach between mesn sea level

and extreme high tide levels, %Wind formed deposits occur in the
dunes at higher levels, and minor concentrations due to tidal

currents appear at lower levels within the mouth of Tallebudgera
Creek, The hottoms of the deposits are mostly at a level of 3.5 to
4,5 feet; that 1s, eighteen inches or less gbove mean sea level, At
the northern end of the area, adjacent to Tallebudgera Creek, deposits of
comparatively low grade, from 120 to 300 1bs of concentrate per cubic
yard, persist down to a foot below mesn low water, or aporoximately
4 feet below mean sea level. In the remainder of the area, from line
1890K to 7364S, the logs of three bores report heavy minerals below
mean sea level (but above low water level), Fach of these three bores
was put down near the top of the beach, some time after the bore site
hed been levelled, It is possible tha% the upper portion of the beach
had by then been built up a foot or two by wind-blown ssnd. If so,
the level of the heavy mineral would be higher than reported. The

tops of the deposits are ususlly 10 to 12 ft, ahove mean low water,
slthough the sand of lower grade, 120 to 300 lb, per cubic yard,
ocours in addition in wind-formed deposits 15 to 18 feet above mean
%oglwager. Detalls of the levels of the deposits are summarised in

ADL€ Lo .

% PALM BRACH ARFA
Giv he maximum and mind
%ETE s >

over 300 Average 1.0 Average 4.4 ‘
Extreme range 6,5 to 13.4 Extreme Range. 1.5 t08.0.¢

Usual ) 1454510 g [(USUEl ) 3 54545 ¢

Range. ) Range )

120 to 300 Average 11.9 Average 4,0

Fxtreme Range. 6,2.t0l18.9 Extreme Range -1 to 11

Usual Rang 1g to 18 Usual ) =1tol #
to 11 Range ; 3¢5 to4.5 ¢

10 to 12 X
BEMARKS, Deposits fromed by wave action.
X Deposits formed by wind gction,
+ It may be necessary to add 1 to 2 feet to the lower

level (see notes preceding this table,
¥ Teposited at edge of creek, a short distance inside
mouth of creek, .
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(@) Socout Bor in_the Coastal Plein, The scout boring
in the sandy portions of the coas plain failed to locate
more than faint traces of heavy minerals, Some of the scout
bores were sited near spurs snd "islends" of Palaeoroic
scdiments against which deposits of heavy minerals should be
retained, 1f ot any time they had been formed in this area.
Furthergyore, bhnres put down by the Zinc Corporation ( Nonaldson
and Stuart, 1948) near the "Planora® and "Inland" lines to depths
of 17 to 25 feet fniled to £ind more than traces of heavy
mineral, The best sample, from Pore No.8, contained 0,8
per cent by volume of heavy ninerals from 29 feet to 35 feet,
The results of the boring by the Bureau of Mineral Resources
lead to the coneclusion that, down to at least seversl feet below
mean low water level, no deposits of heavy minerals occur west
of those shown in Plates 1 and 2, - Considering the favourable
position of the Zinc Corporation bores in relation to the spurs
of bedrock, it appears sefe to conclude that no deposits occur
down to at least 30 ft. below mean low water, Bensley (1948) -
has recorded that bores sunk to depths of from 30 to 50 feet
at the extreme southern end of Palm Deach, in the area around
Birch Island, intersected no black sand deposits, althnugh
beach gand was encountered throughout all of the bores,

2.  RESERVES,

(a) Totsl Reserves, A summary of the to%al reserves of heavy
ninerals and quantities of overburden is given in Table 3, while
a statement of the reserves between each pair of bore lines
appears in Table., 6. DPetails of bores and ssmples are given
in Table 7. It has been necessary to decide, somewhat arbitrarily,
the minimum grade of mineral-beering sand which should be included
as reserves, and the minimum thickness of sand of any given grade,
The minimum grade has been fixed at 120 1lbs, welght of heavy mineral
concentrate per cubic yd., of sand. This is g little greater
than 4 per cent by weight. (Footnote) The minimum quantity of mineral
was decided on the basis that the product of thickness of seam
in feet and nounds of heavy mineral concentrate per cubic yard
gshould be at least 300, Thus a seam which has a grade of 600 1lbs
of concentrate per cu.,yd. must bte at least 6 inches thick, and
a seam of minimum prade, viz., 120 1bs per cu,yd, must have a
thickness of at least 2Ft.6 ifches. It may be noted that the
tonnage of heavy minerals given in Tsble 3 iz made up almost
entirely from deposits of much higher grades than 120 1bs per cu.yd.
This becomees clear from the figures given for overall average grade
(Teble 3) , for the average grades of the various secticne
of the deposits ( Tatle 6) and for the average grade at each
of the bores ( Table 7). The sections of the heavy mineral sands
In plate 2, are somewhat misleading, in that they appear to
gshow more or less equal quantities of sand of the higher and
lower grades. Actually, there are more or less equasl thicknesses
of the gands, but the quantitics of heavy minerals in the higher
grade depoai%s far outweligh the quantities in the lower grade
sands. A deposit has been considered to extend across g bore line
to the first bore which falls to intersect sufficient
mineral of economic grade as defined above, The quantity
of mineral encountered at the previous bore 1s asssumed to
taper off to the insufficlent quentity at the edge of the deposit.

ggggnggn‘_ Figures for weight per cent and rounds per

cubic yard mey be interchanged on the basis that 1 per cent

bh wéight equals 30 1b. per cu,yd. (appreximately)., This
relationship holds reasonably well up to sbout 30 per cent, but

as the percentege by welght continues to rise sbove 30, the number
of poundls welght of uineral correspondirg to ecach 1 per cent
becomes increasingly larger.
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JABLE 3, )
"BLOCK WEIGHT (I VOLUNF, VERAGE, TF JCKNFS8, [ AV, GRADE,
AS SHOWN IN Area HFAVY MIN T MINERAL | OVER= B?%‘nu""‘“‘;"'—'?ﬁo R OF WINFRAL
PLATE L FIC.4.| 5Q.YDS. | CONCFNTRATE |  DEPOSITS BURDEN DEPOSITS BURDEN LES OF CONCENTRA
(TONE) CU. DS, Ccu.YDS. FT. ., PER CU, YD.
Block 1. 10,984 1,231 ' 11,978 2,431 3.3 0.7 230
Block 2, 174,812 . 145,881 193,691 260,718 3.3 4,5 531
| ! | |
TOTAL. | 185,796 !47,1,1;2 " 205,669 263,149 3.3 4.2 513,
""""'"‘_““—"“‘"‘1’-;-;—- = ‘ RS — S eSS
NORAZITF. ZIRCON RUTILE TINFNITE BARNET OTHFR
) | - VINFRALS
PYRCPHTAGE 0.53 40.1 35.6 22,3 0.3 X 1.3
WEYCHT (TONS] 250 18,891 16,772 | 10,506 142 551,

X. This figure 1s somowhatjlow H variahie proportions of thece minerals are lost when the
sand 1s bcing tabled

g The “other ninerals ¥ arve chilefly tcurmaline and Leucoxene, with lesscr amounts of epidote,
spinel and occssional grains of corundum, staurolite, kyanite and amphibole,



’ : Pape.ll,

(b) Qgggtagigs now_gvallable for mini The plans given in .
Plate 1 show that southwards from the 900N gere line the deposits occur
almost entirely within the boundaries of the Fsplanade, and of land
whidh has been lsrgely bullt on for residential purnoses, It is clear
that norof this mineral will become available for mining. 0f the deposits
north of the 900N line most of the heevy mineral lies within the boundar-
des of D.C.20 and presumadbly, will eventuslly be rnined., The quantities
derived from the data in ?abie 3 and 4 are te

R h of Rore T.ine 900K,
Ceservos of heavy mineral 8 12 ons In 69,000 cu.yds of sand,
Average (rasde : 393.0 1bs per cu,yde.
Aversge thickness of deposits 3 4,0 ft,.
Volume of overbdburden ¢ 40,000 cu.yds.
Ave thickness of overburden @ 2.3 ft.

The Ieserves withing nzgigg.
eserves of heavy mine ¢ 7000 tons in 35;000 cu,yds of sand,

Average grade g 465 1hs/ cu/fyd.
Average thickness of deposits : 5,0 ft, ,
Volume of overburden : 58,000 cu,yds.
Averase thickness of overburdents §.75 ft.

(c) t Min fSome years ago somre thousands of tons of heavy
ninersls were obtained by Rutile Sands Pty Ltd, from D.C,”1l, between ,
approximetely 26th Av. and 14th Avenue, Using the origin which has been
adopted for the bore lines in this report,viz,, 27th Ave,, this mineral
came from the upper part of the beach from about 300 feet south to 4200
feet south, In latter years, the beach front has been severely eroded,
and has advanced so far wes%wards, that sny mineral which might be de-
posited would be outside the western boundary of D.C. 21.

(4) Eogggblg Eﬂﬁuﬁg Neposits, It 4s probable that in future years
Palrm Beesch will again be built up and advance in an eastward or
seaward direction. Fresh deposits of heavy minerals may then form ,
east of the present vroperty frontages. There is, however, no certeinty
that this process of building up and formation of new deposits will take
place, On'y smell quantities of heavy minerals appsar on the beach
during stormy weather, although further north along the coast, e.ge
on Mismi Beabh, Broadbesch and Vermaid Peach, an estimated 1000 to
2000 tons of heavy concentrates appear annuaily. The reserves of heavy
minerals at present avallable for mining may be the total future reserves
in the Palm Beach Area.

3¢ Distribution of th? Minergl mgggugggA hn The percentages of
7ircon, rutile, ilmenite and monazite in the composite samples of Table 1,
representing portions of the deposits from north to south are given

below in Table 4,

# ‘ in Mine Conpo io f Concent
COPOSITE. v v T AT
Block 1le 39.8 36,1, 2347 0.43
c.1. 38.3 37.4 23.9 0.40
0.2 39.9 36.4 23.3 0,43
Ce3 | 40.5 | 36.4 22,6 0.52
C.4 40,5 36,1 22,8 068

Prom Plate 3. Fig.l. 1t 1is seen that there 1s a tendency for the
percentage of zircon to decrease from south to north while there is a
corresponding increase in the percentages of rutile and ilmenite, Mowever,
when Block 1 is reached, the percentage of zircon Increases a little
while the percentages of rutile and ilmenite fall off somewhat, It is
of interest to note that some correlation can be made between the dis-
tribution of the minerals and their specific gravities, The curves of
zircon,"of specific gravity 4,66",and rutile (S,G.4.2) diverge appreciably
while the curve due to ilmenite which has an intermediate specific gravity
of 4,5, hes an intermediate position.
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™he curve for monarite, Plate 3. Fige. 2. is approximately
parallel to that for gircon excerting that part of the curve
vhich rerresents the most southerly portion of the area, In
the case of Zircon the curve flattens out in this position but
with monazite the curve continues to rise. .

It i85 suprested that the variations which appear in the
compositions of the heavy mineral concentrates are due to d1ff-
erential transport of the minerals, The Sransporting agent
along the main portion of the beach 1s the surf, and at the
northern tip of the teach 1s the tidal current %hrought the mouth
of Tallebudgera Creek. The surf from the Pacific Ncean strikes
the teach from a southeeastorly directicn, runs~ un the beach
and slipghtly northwards along the beach and recedes directly down

the beach., TDue to this action, sand proins move in a zig-r7ag
path northwards slong the beach, The monazite and gircon,
Eresunably because of their groater specific gravities, lag
ehind the rutile and 1lmenite., Thus, proceeding from south
to north, the concentrates tend to be enriched in rutile and
ilmenite, and impoverished in gircon and monazite, At the
northern ¢ip of the area, the surf is renlaced by the tidal
currents within the moutﬁ of Tallebudgera Creck, The mixture
of heavy m'nerals which reaches the northern tin appears to ke
subJected to a process of selective transportation similar to
that which operates slong the beach from south to north,

4, %%g Thoris Content of the R@ggg;%gg Tdgures for the
deternination of thorle are given in Table 5, from which it

18 seen that the monazite contains (6.6 2 0.3 ) per cent

thoria . (The instrumental error 1s 2 0.3)., Hence, the

results indicate that within experimental limits, there is

no variation in thc thoria content of the msnaz&%e between Block 1,

and Plock 2. .

"’

has recelved assistance from the “uecnsland ['ines Nepartment
in the provision of lease plans, from the Jurvey Office, Yands
Nepartment in the photographic reproduction and enlargenment of
drawings, fror. the Department of Agriculture and Stock regarding
the planﬁ 1ife of the areas investigated, snd from operating
companies who have given information on teach sand nining,
past and present, Information regarding Palm Peach has been
provided by Nutile Sands Pty ILtd., Currumbin, and by the "inc
Corperation Itd,, Brisbane. In tﬁe administrative and sunply
aspects of the work, much help has teen received from the
State Controller ana officers of the Pepartment of fupply and
Revelopment, Brisbane,

The Peach Sends Investipgation along the ?ueenaland coast
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MONAZITE CONCENTRATE BLOCK 1 BLOCK 2. fntirc Area.
~ LONAZITE CONCFNTRATE (M) SEPARATED FRON YONAZITE (ML) "7.'9" “1 WONAZITE (¥2) '?}E““'.z ) ""‘(noxa‘l'%'(er -—f‘&rr-
THRE MIX¥D FTAVY CONCENTRATE OF THT BLOCK, ZIRCOR ZIRCON 2TRCON
: . IR 1 2 ITMONITE. 0.8 ézgh;ggxw 0.4
OTHFR MINTRALS, 0.2, ASSTTERITE. _0.2
1000 3000 o A00.0

MONAZITE CONCINTRATE (T) (made up from Bonagite YORAZITP (M) 7.7 | MONAZITR (M2) 29.8 | THR CONCENTRATR TRSTED
Concentrete (M) showm sabove ) "TRE°ID FOR THORIA (1IN ZIRCON 0242 2IRCNN 70.0 {WAS TIR BONAZITE CONs .
THP CASE OF BLOCKS 1 AND 2, THIS COMCTNTRATE AS MADE ILUBNITS 0 ILNENITR 0,2 | CPHUTRATE (M) STOUN ABROVE,
UP BY WIXING CONCFNTRATR M ITY ZTRCON) "'”‘%“;oo, 100.0 :
MONAPITE CONCVETRATE (C). THIS CONGFNTRATR WAR MADE FONAZITE (ES) 7.0 | MOWAZITE (MS) 20'0 MONATITE (MS) 98, g
UP BY MIXING THD STANDARD NONAZITE (¥S) WITH ZIRCON ZIRCON 2. 2IRCON { JL¥ENITR

ETC, JIIMFHITR 0.1 gzﬁmggxgn oIS OTEFR MINTRALS 0.3

FINFR
100,0 ﬁ: J00.0°

PASS OF #ONAZIT® CORCENTRATR (T) (TIGRAMS) 9,910 10.011 10,920

VASS OF MONAZITE CONCRNTRATE (C) (DiCRAMS) 9.958 9.771 11,032

PYCFSS OVFE BACYGROUND (COUNTS PIR ITTNUTE) DUL T0

¥ONAZITP. CONCTHTRATE (%) 67 199 639

BXCRSS OVFR BACEGROUND (COUNTS PTR KINUTE) DUR T0 P -

FONAZITR CNrECTHTRATR (C) 3 200 635

COUNTS /GRAY /MINUTE OF FONAZITS (M1,H2 and }1+E2) in
gggagm CONCRUTRATE (T) ALLOWING PHR COUNTS DUE T0
C

(%%é ) = 66.8

( 2.§ 3 8) = 62&1

é
("‘32833) = 58,1.
(eounts due to zircon
are neglipgible)

COUNTS/CRAN/VINUTE OF B.LAZITE (ES) IN I"OHAZITE CON-
CENTRATE (€C) ALLOTING ¥OR COUNTS DI T0O ZIRCON

(éég%-g-) = 6640

(‘g-—-.g-.g%g&g- = 64.1

(60. n) = 5802
(counts due to zircon

are nepgligible

PFRCENTACE TIORYIA. ( #£)

(668

6.6 )3 6.75

(ggﬁ..a.ééz) =6,6%

( £#) Celculated on the dasis of the thoria content of the standard monazite which chemical anelysis

gives at 6,64,
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TABLE_ LOCALITYPALM BEACH AREA. TNT_OF NUANTITIES
, BT TR LINS.
L —FISTRRCF ] FIDTH OF “TOTAL BETVEERN T LINEE. I VERAGE
ORE BE4WZEN DEPOSIT AREA OF | VoL CUB.¥DS.) |  THICRKNFSS (FT,) | GRADE
L.INES LINES AT LINE. DEPOSIT we.0F MIN, MINFRAL MINERAL
(YDS). (yps.)" | (S0,YpS) {(IBS.& TONS) | pgeoSy?s | OVERRURDEN | pypasyes, | OVERBURDEN | (IBS/CU.YD.) |
Soow 40 1,764,000 )
120 4800 ‘ 3304 1,404 4,2 09 259
440% 40 787 A
MR 433 %0 6,184 994,840 174 1,037 5 0.5 192
. 5 ' 0 2e Y
40w 53 ’ 444 7 03 | .‘ ?
2240K 160 10,174,554
117 1%,620 24, 570 10,331 4.7 2.0 414
18908 107 ’ 4,542 157 »33 _
1890 107 14,519,010 . g
o : 24,91 » 2 27,324 4,2 . 44
. 900K 33 a“ 9915 6,482 | 32,769 2743 '3> ] 3
9008 a4 6,814,800
300 18,1% | 11,700 50,400 3.0 8.3 582
oo 77 \\j 3,042 i
00 77 | 7,521,385
359 01,122 18,105 51,475 2, 73 45
10668 | 42 ? 3,358 | ' g |
1066s 300 42 14,550 i 342’2% 15,000 21,900 3.1 4,5 623
19668 | - 55 ? ’ » ’ . i
19668 55 7,019,640
1 . 333 12,820 9,324 15,984 22 3.7 752
29668 22 ’ 3,134 ? ’
29668 38 22 11316 12,859,896 ; :
15,744 9,512 4,2 D4 817,
39518 47 5,741 i i 4 17
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TABLE - TLOCALITY PALH BEACH AREA, NETATLFD STATEIFTNT OF QUARTITIES
- FET"TEN BORE LINFS.
La —TISTANCE .| WIDTH OF |____ mvm ' T AVERAGE
ORE BEXWZEN | DEPOSIT AREA OF — VOLUME_ | (CUB.YD5.)_ THICKNFSS (FT.} |  GRADE
LINES LINES AT LINE. DEPOSIT FT.OF MIN. MINERAL MINERAT,
‘ (YDS). (Yns.) (S0.YPS) J(IBS. & TONS) ) DEPOSITS !} OVERRURDEN | DRPOSYYS | ovERSURDEN ! (IBS/CU.YD.
4 13,847,392 :
39918 208 7 10,920 3,887,39 18,720 - 12,896 5al 349 740
45768 58 | 6,182. E
| 6,364,660 5 |
765 s » 20,566 |00 32,996 28,024 4.8 4ol 36
99318 | 33 74306
2,425,815
79318 255 33 12,623 ree 9,435 13,770 2.2 3.8 257
66978 €6 1,083 THF
é6 1,864,114 ~ ,? o
86975 222 - 12,210 AR 5,328 19,092 1.3 5.0 354
| 73645 J 1 841 |
| | 185,796 |105,531,806 | 205,669 263,149 3.3 4.2 513.
ToTAL BRI 47,112 ‘
L -
L
2 l
i
| -
L A ~-
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_IABLE 9 | iaYy MINERAL, AND OVIRBURDEN IN BORES.. Page 1.
. ORIGIN OF CO-ORDINATES : 2240 ft. north of 27¢h aAv.
LINE 20408, Palm Deach, as shown in Plate 1, Fige.3,
BORE DEPTH 1S/ | O/BRDN BORE ° | DEPTH _ |LBS/ | O/BRIN
o 6| U F |- . [Row (To jou. | T,
'''' - . YD'&“ o YDt )
tor [300m| 370 | -~ |~ 280w lov |30 |
10" 8% | Not Samg;leé. ‘ 3° 2' -203 ;
'0" 5'0'? 210 - 0.0 : "ii- 3.0
v fav gagaeé | Thickness |3 363
Thiclmes 5% | 204 - : ‘o
’ ' 6%, 320w 0 ' 1301
’ '~2' | gg : g:sn &?5 0
: ] '8:2:: 7 8.5 || e oS 0.
Been D3l o8 Al Tnickn &ss |8 |253
. ' . ; A -
Thicknes 1 846 Y — g' 163 |
. 40W O ' 88 _ ' 1159
' Not Sojnpled 86733 .| 0,0
s 2564 A '6" 11t | 28
' 96 Mckne% 6 1161
& Trace A }
s 2564 | . lo
' 07 [ | YR %:- 360
: 1690 | 3.0 70 200 (22 | 3.0
’ 104 lane . h ed
0 31 . 10 11 not sampled,
s 1600 Thiclkress |4' ;160
¢ '3 ‘ ) . -~
: 2017 | 30 el T IR
' 143 || 30 2\, 9s 196 | 3.0
206 |- e 9 1120 |17
173 o . Thi Cb{ﬁ as 3 ' 1‘9
ggz 1% il totar &jav |- :
Ze” © | Tickness  [4.9 (441 | 2.2
g%’* ] 1890 4.5 370 | 1.7
gigtz s | 1&&1- :
1516 f’ *'
¥ot sampled
155° 0.0 -
01 ¢
ip
486
170 -
180 |
éagos leSe 0a
(3 b 8¢ Ua
1322 o
’fra,ce
365
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TABLE 7 HEAYY MINE &EEAI S RELASEN IN BORES. Page 2

amine Tttt

ORIGIN OF CO-ORDINATES : Line 2240 N sanprox., 800' west as shown

' on Plate X, Pir. 3o
LIE 830 ¥, (ALSO LINE:440W, - m, 1890N)

BORE | DEPTH. | LBS/ | O/BRDN | soan _wmprs |LBs/ | o/BRLN
‘ FROM [ TO o% FI. ) SROn (PO | OU. FT,
Y s i ¢ YDQ

i
]

8w
3
8 0
=
y

0' ; west, a8
' 421 ' shom in Plate 1. mt. 3.
: ?.&' %gl 3.0 } ‘ )
Thickness < 6% | 301. o Ao go: FREE
0' 3 | 108 kS ;a' | 11° | Trace
| 3 5 |35 | 3.0 | 8w jor 3793
’ 11 | 15 i 3y 1%, 102 1.5
Thickness 3 | 141 i 5 | 11¢ | Trace
- ;
1208 0® EE 120 ¥ 0! '3 §131!3‘ .
B doe |30 | 0w | « lge 126 | 0.0
- " 41 ; 9 11 30
:L'hie’imesﬁ g 379 Thickness | 3% | 138
160K [0° 84
160w 00 133 | 2 3! 28 | 1.5
. ’ 80 0.0 *6n | 23* | Tracel
amess’. |er. | 32 . Zoow |0% 3% | 136
™ & 292 3¢ %4'3"1%?acp 0.0
Average - 5* | 208 ! 1 5 Thickness | 3¢ 136
= * — 2408 [0* |1' | 72
‘ 1t 3* | 405
. 7 | 67 1.0
= : 7 11' | Tracs|
t ‘as showr) 110 | 14* |43 |
3o | Ehickness 2% | 405
' Auragai 1,89 175 0.7
1.5 | mmﬂr
‘ g.gg(:' m;g ro}{a a?g; A;gnm and
ast o ¢ Highway
o as shown Pla t& 1. ?1&. 3e
0
: 1 i
00 0: | : | g.a
& | { Tracy
9¢ {12' 47 |
§32§9 TArge 6357' 12.0
00 14139 3743w mde. )
I?!i 170 ﬂ
17 19‘
s - Thickness 'f
> | . 40W O 3 111
160N : 2: ‘2528 30 | 3 J 3%2
v g i di3s 0.0 Hoan | 13
s 111 | 87 ) : ?}: ARy %‘37‘” 4,0
Thiclaess 9! | 132 ‘ 1 !gﬁ}n 303 2607 )
Average 3.5%| 204 0.25 ;’ 313 14' }gé
SR e m::kne§ ‘T 418,
CONTINGTD,
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TABLE 7

ORIGIN O CO-ORDINATES :

: P,
HiavV: MINZRA

TR el S e T Sl

‘“I“’ e U “}*mﬂ\'w‘gm‘: Fated

ALY BRACH ‘

T, AND (v

B IREN

Kilaciank Lot

povE

N _RORES.

NW,E" ?

Rk

———

Page Je

in Dlate 1,

v,

—i-1890* north of 27th svenue, and 980 east
of Pacific Highway, 8s shomn

t

LIVE 18908. CHT, B Fage 3e
" BORE DEPTH, _ | LBS/ O/BRDIN f BORD pagen  {LBS/ | O/BRDN
‘ OM | TO { CU, FT, | FRTALUVENE Io1 N I
’ i YDc § | YD. .
gow Jor |30 | 44 o Soom »‘Q' 31 {104
' 6: ol 167 2« ' {319 [ Trace|
11} ) ?

6031! 10? %%0 i 5607 b: : 86

ot 1006}: 2300 3.0 | %. ' |Trace

06 (11961 492 i oy 197, 12

1061129 | 1455 I EQ 11' | Trace

2% 115¢ | 75 e - .

icmds (3¢ | 639 Rl TR L
8 ¢
e > & lge |37
120% (0? g* 192 9¢ 1i1¢ | Trace

' ' 46 i

' 196w 63 0.0 6aom lov v {40
o Ovaw 1123610 90 ' 3¢ 11¢ | Trace
Thickress (3' | 192 ‘

680w ‘o' 111¢ ! Tracso,
o 07 el 1 i
AR A R G T
3 gl‘é? ‘ﬁ'gce 0 ) B J11' | Trace
Thickn ﬁél'&’ %?éw %26 ! 760}3" iO_' {11* | Trace
2008 08 13 | 330 i 800w jo* 1110 | Trace}
¢ lgv | 108 ] y ' ~

T o IR il Sl i
. ha 116v | Trace 53 88om m:-: !g: Trace
Thickness |[3¢ 230 * ;’2" 110 "
240% 0* ' 14 : : ' -
‘ E: ~ 2: ‘é’{gca f 920w ;0°¢ 11°® | Prace|’

‘ L
D ¢ 12¢ | 38 040 ' R
| ;::;: | i‘ : ggaw . . 1000w {g‘ 13, ia‘iace
o - Bt i11e | ®
fnickpess |3' | 143 L 11° | “race
. L IO L
280w B |3' | 134 1040 W{ 13, | Izace
2' ér | 51 ‘fg' 11¢ | Trace
: 9;: i'ls'aee 0.0 { J .-
%z. ‘"}?. %mee *“ I 1080w §g: g:’, gcmee
ThS.ckzxefs 3’ (:Z“’ 9¢  |12¢ | Trace
320% g,‘ & | 5 1.5 || 1eow jor |30 T8
| & 11t | Trace 3* 116' | Trace
Average 4,59 370 | 1.7 11600 % g: | ?gace
~ 1% 1’ Ot 1210 | Trace

360w g’ 6* | Trace ———

’ 9% | 41 120017 0 6% | Trace

9* | 13¢]| Trace I 6% (90 113

- 9%’ 111¢ | Trace
440y |or 31| frace * ;
' ¢ | 95 1240 Q* 6 | Trace

2' g 57 i 60 9 132

g9 | 11*i F2, . i 99 1110 Tracel
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TABLE ?

ORIGIN OF CO-ORDINATES :

TETREN TG e e ap ey

LINF 1890N (Contd)

_’»w

uhayy r\qmm A&iﬂﬂ‘w IN PORES..
Wmﬁ%@-%ﬁﬁ—aﬁé—%@%t of

MR A Al

" page 4,

e

Pacifiec Highway, as shomm in Plate 1, Fig.3.

ALS0.900R, & 00, _

' BORE | |_DEPTH, LBS/ 0/BRDN eé BORE LEPT.S LBS/ | O/BRDN
. SROM T TO cU. FT, TRow PO 10U, - FD,
YD, *\{ ; YD,
1280w | 0° v | 20 o p ov |
’ 2' Trace i 339 0' E 2' 23
%s Qv i 17 i .2' | 120} Trac
9° 11| Trace 3 1120 | 12'jo7.2283. 12.0
‘ ‘12'10” 17% Tracqe
‘1320% {0* | 16*| Trace} ! Thickness: 0%1Q" 2283
. ! }
1360w |0* | 60 Trace ¢ 66w {01 § g: gg
6 19w | 2 3 | gv | 187
9'. 11¢ '.i’raee,. ' ! g:éﬁj g;?r igga 3.0
m ! I &
144017 | O 11' Trace %g:ﬁ’v ig:én Igg
1520% | 0" 11*| Trace 7§ ?hi%kneas? 9'3n 327
1600 | 0° ’ Tr !
3 2| 1% | Average | 2.7) 7352 7.
) 9 28 ) — e
9 11*; Trace v
1640 | o 2' Trace zamﬁa_ggL ‘ .
e 9: , 33% south of| middle of P7th Ave
g 31¢4® Pracel and :211' gast of east fence of
3 | Paeif!c-&ighwa? as shom in Plate.)
1680w |0 | 6% | .Trace Figs 3o |
Sl B | -
-1z ! (3 wn; 1
120 130 Trece | 0% So2u 33-5@: §§42L 1.16
. - - : 2¢2n) 2961 not sampled,
1720w |0' [ 11'| fTrace, . i Thickness 10 | 2142,
: ‘ : 1328/ 0 | 5% | 252 040
, - 1 . -
mmp.. | 99E | ?3: g‘; . gi;' iy
900¢| north of 27th. Avenue and ' ; *
gggi igas gfiéast fh o of | lo0* sz 8 {Footnote)
c - Righwey as shom on i . .
Plate 1, Eig.a%. L ! 668 | 0 3u | Trec
! i .i' 9t | 29 .
66 | ot 1'%9% 1261, 9 12% Trace ‘
19n ) 2%6% Not skhmpled, (129 ¢ 13%" 138 12,0
. | 2%én| 2190 606 0.0 | 1306" 13997 1413
2191 | 4169 not sampled., 13'9k 179 85
Thicknpss 2'9% 857 ' Ehiexness 1%9n" 320
' ' 448 | 0* | 12Y ‘Trace
3B 19 3| 3¢ 120 | 14%n 179
& 19 | 75 0.0 | 1o 108 120
A 17¢| Trace '
Thi cknles s 3 104 Thickness ‘% 30Qa 247
00 joOf g' 37 00 2: | g: %gc o
2 9: Zaace 9! pahd2ed" Trace 12,25
9 129 | Trace é ig:g lgi " %gac
120 1130 74 0 150 |  mhic kmess | oe3® 193
120 160! 3017 | o %o OF 1) '
Thickness 10 3017 i ; 1005 15 6ﬂ'21 , °
' Average L 9.0

# FOOTNOTE. pean overbmrden due to adjacent bores.
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TABLE ? HiAvVY MINERAT, AND 1 A%“pm\; TN POPEA. Page, Y

ORIGIN OF CO-ORDINATES : mgimmﬂtﬂWd
‘ 211' east of east fence of “acifie Migh
contd) A&LS0 1 & aczlig Jighwey
LINE 00 ( ) 19668 as shom 4n Plate 1, Fig. 3,
Lo i
BORE DEPTH. LBS/ | O/BRDN BORE DR LBs/ | O/BRDN
: FROM | 10 | CU, P, FROE [TO | CU. © FT.
YDO YD’

g '

157w ' [1493% Trece 2029

50 112
j 5' 16¢ | 33

160 21% | Trace

i
lgoq 0 21' Trace. EL

239W BV [9V6n| Hov Bappien T 3329 [0* [ 21'6" Trape.

ge6n |100 | 924 |
16" (11960 ot sdmpled T

12967 (12074 1350 | a LINE; 19668.
1207w 18'7%: nogo s{nplea. ‘

east jof enst fence of|Pacific
265w | > 21°5? fi‘race’- E&ghvray | shown In plate 1.Fig.3.

1966'1 sout{: of P7th. tv. and 240°¢

205w o 12¢ | Trace g -
¢ ot s}mpled. ,

>t 230 Trace

2% |15* | 5D o i 113g oY

b

(193 {1e9m 3312 1.2%
109" | 2% | Not sampled.

99R 0" | 1%3v Hot stmpled.

: 66E 0" 14 Mok
ﬁh Av, 265’ ’ . .j0s4n §g'9" 33’)’23s \
east j fan e of Pa 1fic - 0*9" {1t | Not sampled,
hown |in Plate l.Fige3si - 11¢  |Yegu 3340
sHR 1 1410 Not pampled,
i1230%, 2930 2928 |-

60 - p? ’ 76 | | |
BB AR
g By 228 | ‘Thickmess 431 1258
 Thickhess 9¢ | 242, t . 33BioY [7v |97
; l7e 7968 59
277 o' 3¢ | 43 i7%6n |90 | 774 |
13 g Trace . 9 Q9" 1652 745
?¢ g2' | 295 g i 919" 1 10%6r liot Sampled.
12¢ B35 {45 | 9,0 | 1006 1008r 1431
15¢ Q17% | Trace 1087 12¢ | 644
Thickness | 3% | 29% . Thidkness 46" 638
00 o ~ 00 0¢ 4 | 64
' 2e6n .1.2%8. : 'ib' ge | 477 .
?:'6" * 104 @ : 5 904 Not sampled.
9% RoY 11896 | 0,0 , *4n |96n 755 | 4,0
100 2' | 69 ‘ Debn [ 12¢0" Trac :
13t ¢ |33 Thicknessg|l! | 477
T T e 7 20 L
24w |O? * : 0% sSpmpl ‘
30 055 Ig-ace . 16n| 96 775
S Y TP B« LT
1 ‘. {
- |69 45' |2 . B3 1076 flot kempled
6ogn 1309 3578 ' ' Mcldnesa otén 25820 o
8+ 1 7 , ~ .
Thickness 2*3% | 1329 | - 66w ~:z)' 176" Not Sampled. 8,0
66’ O e Trace 5062 ' Afmrage 2.1 953 . '408
. Average ?“5' 416 4430 . 132% ot 15° | Not sampled,
) 6 ’ ) .
.13 g o }6. 85
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