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HEAVY JUNERAL BEACH SAllDS, FRASER RIVER SECTION

KING ISLAI12.

INTRODUCTION.

Test boring of the heavy mineral enriohment ooourring
in the sands adjaoent to the beaoh in the vioinity of the
Fraser River, Naraooopa, has been oomp~eted. A small area
oontaining markedly rioh values has been delineated. The
oonoentration occurs on a low level terrace representing a
stranded beach. There is no overburden. The rich strip
averages 12 feet in depth, and two to three chains in width.
It extends over a length of thirty-five chains. The area is
easily accessible and for the greater part oovered with grass
tussocks and oocasional low heath. This appraisal is attempt-

f', ed in order to determine whether the deposit could be profitably
worked in the light o~ our present knowledge of mineral oontent
and probable costs.

ESTIMATES OF QUANTITY AND GRAPE.

Test boring has positively proved the existenoe of
168,000 cubic yards of sand haVing an average heavy mineral
content of 41% by weight or 1460 lbs. of heavy mineral per
cubic yard of sand, actually recoverable by gravity separation.
Partly completed work by the C.S.I.R.O. Ore Dressing Laboratory
at the University of Melbourne has been carried out on a com­
posite sample of concentrate derived from the enriched sections
of bores in test line No.1. The work done so far indicates the
presence of rutile and zircon tog&~her With .me tin and monazite
and numberoUB other minerals. The sample subjected to testing
represents a heavy mineral gravity concentrate amounting to
48.5% by weight or 1,850 lbs. per cubic yard of the original sand.
Preliminary estimates by the C.S.I.R.O. indicate that 12.6% of
the ooncentrate is rutile ass~ing 95% Ti02, 23% zircon, and
with tin and monazite in small but undetermined amounts.

The peroentages given are of the same order of magnitude
as those derived by grain oounting methods at Mt. Isa, on the same
sample. The monazite sample has not, yet been determined by the
C.S.I.R.O., but it is uneffioially stated at the laboratory that
the monazite content is not likely to approach anythin like 5%.

With our present knowledge of the composition of the sand,
rutile must be considered to be the main consituent of economic
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importance, although the recovery of other minerals would

undoubtedly contribute to the gross value of the concentrate •

Until a good deal of further research work were carried out on
the recoverable quantity of other economic minerals contained
in the concentrate, a preliminary cost analysis should be based
on the rutile content alone.

Assuming that the ratios of the minerals contained in a
concentrate of the sand remain constant throughout the deposit
it is fair to conclude that the rutile content is as follows:

Average heavy mineral content of sand
or II II II II " II

-
=

41% by weight
1460 lbs/cu. yd.

yd.

Therefore,
12% x 1460 =

=

175 lbs.
7.8

Rutile/Cu. yd.
units of Rutile/Cu.

However it may be that the mineral ratios vary considerably
throughout the deposit and for this reason more analytical work
should be conducted on the samples by the C.S.I.R.O. At least
a composite sample derived from all bores within the enriched area
being discussed should be subjected to mineral recovery tests on a
laboratory experimental scale. The exact price being paid for
current production of rutile is difficult to determine. The
greater part of the Australian production is sold by private treaty
oveTseas. However the Mineral Economics Division of the Mineral
Resources Bureau quotes recent returns of £55.0.0 to £65.0.0. per
ton c.i.f. United Kingdom or £35.0.0. to £45.0.0. per ton f.o.b.
Australian ports for a concentrate assaying 9~~ to 97~ Ti02•
Therefore for the purposes of estimation it is reasonable to assume
a price of £40.0.0. per ton at Australian buyer's works or f.o.b.
Australian ports.

Gross average value of rutile content of sand per cubic
yard of original sand is derived as follows:-

£40 per ton =

Therefore 7.8 units x 8/- =

8/- per unit Ti02
£3.2.4. per cubic yard.

The extent to which the other economic minerals contained
in the concentrate would contribute to the gross value per cubic

yard of original sand is, as yet, unknown.
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DISCUSSION ON MINING AND TREATMENT

Power is not available at Naracoopa, but the Tasmanian
Hydro-Electric Commission can supply power at Currie, the
principal town in King Island, six~een miles from Naracoopa.
Therefore the deposit would be mined and a heavy mineral
concentrate recovered by gravity methods at Naracoopa. The
concetrate would be transported to Currie for separation of
the rutile and other minerals of economic value. Most of the
weight of concentrate (except ilmenite) would Ultimately be
carried to Currie in any case for sale, so that no great freight
disadvantage is brought about by treating the concentrate at
Currie. There is a heavy consumption ofpower in treating
mineral sand concentrates.

The surface of the deposit is on the average about
5 feet'above high water mark. With the consstruction of rough
sand levee banks the deposit could quite safely be worked to its
seaward limits. There is no overburden and on an average the
thickness of the deposit is 12 feet, but locally it extends to
as deep as 18 feet. Subject to seasonal fluctuations the ground
water table is encountered between 3 and 6 feet below the surface.
Thus conditions are suitable for mining by a gravel pump or sand
pump mounted on a small pontoon. The pump would elevate the
sand to a mobile spiral concentrating plant situated on a higher
terrace. Two stage concentration would probably produce a grade
of concentrate suitable for transport to Currie for separation
of the economic minerals.

The rate of mining would to a large extent be governed
by the rate at which concentrate could reasonably be carted to
Currie without the necessity for excessive stacking at Naracoopa.

A four-inch gravel pump is capable of delivering twelve
cubic yards of solids per hour and if operated on one shift
could mine approximately 90 cubic yards per day. A unit of
this size would require only a small pontoon and could be
handled by small hand winches.

When handling material of average grade at the above
rate, approximately 60 tons of concentrate per day would be
produced, constituting twelve loads which could be handled by
three trucks each doing four round trips per day. The concentrati
ing plant could consist of an agitator tank and a battery of
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primary and secondary spiral concentrators and necessary pumps
mounted on two four-wheeled rubber tyred trailers. Such a plant
has recently been constructed for the use of Zircon Rutile Ltd.
at Byron Bay. Power requirements would be about 50 KvA operating
load and could be provided from a skid mounted diesel alternator
of this capacity.

ESTIMATED OPERATING COSTS & LABOUR REQUIRED

Cost~of Mining and Concentrating

Direct Labour.
Mining, 2 men @ £14 per week =

Concentrating and leading, 2 men @ £14 =
Power, 1 man @ £14 per week p.w. =

£. per week
28

28

14

Maintenance Labour.
Electrician @ £17 per week = 17
Fitter @ £17 " " .. 17
Labourer @ £13 " " = 13

Supervision
Plant Engineer @ £25 per week

Maintenance and General Stores
Power
Fuel £20·
Maint. stores 6
Oils and grease--l-

Car Running 200 miles/week
Contingencies

= 25

29

10

~
£226

Yardage mined per week
Cost per cubic yard

= 450 cu. yards
= 10/-

Cost of Carting Concentrate to Currie.

Cartage on contract basis.
mile for leaded journey to
@ 1/- per mile, flat rate

Allow 1/6 per ton
Currie returning empty

= 20/­
per cu. yd
of sand

Cost of Treatment for Extraction of Rutile etc.

It is practically impossible to arrive at this cost without
considerably more data as regards both proposed method of
extraction and process costs. Almost certainly the economic
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minerals would be separated from a dried concentrate by
magnetic and electrostatic methods.
Titanium and Zirconium Industries operating a separating
plant on a pilot scale at Stradbroke Island treating approxi­
mately 2 tons of concentrate per hourt report costs up to
£3. 5. 0 per ton of concentrate treated.
This figure when applied to sand with average heavy mineral
content of 1460 Ibs/cu. yd. gives 42/- per cu.yd. of sand mined.

Administration Cost.

Manager
Accountant
Clerk
Storeman
Sundries
Head Office

Yardage mined and treated per week
= 450 cu. yards =

Estimated Total Operating Cost.

Mining and concentrating
Cartage

g Mineral extraction
Administration
Bagging rutile concentrate

Total operating cost

£. per week.
30
20
15
15
20
80

£ 180

8/-
per cu.yd.mined

Shillings
10. 0
20. 0
42. 0
8. 0
6. 3

86. 3
per cu. yd. of
sand mined.

SUMMARY A.NJ) CONCLUSIONS.
Taking the rutile content of the sand alone

Shillings

Gross average recoverable value of
rutile content per cu. yd. of
original sand =
Estimated operating cost to extract
rutile content, exclusive of frei6ht
on concen~~ate from K.I. to mainland=
Estimated operating loss =

62. 4

85. 9
23. 5

per cu. yd.
If rutile and zircon are considered as the marketable products

contained in the deposit-
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Shillings

62.4 per
cu.yd.

Rutile
12% of original sand:
7.8 units 0 8/- per unit

Zircon
23% of original sand:
15 units 0 2/- per unit

=

= 30. 0 II

Gross average reooverable value of
rutile and ziroon oontent per cu. yd.
of original sand = 92. 4

Estimated operating cost to
extract rutile content, exclusive
of freight on concentrate from
King Island to mainland = 85. 9 per

cu.yd.
Additional cost to bag zircon
concentrate = 12. 0 II

97. 9

Estimated operating cost to
produce separate concentrates
of rutile and zircon exclusive
of shipping costs to mainland = 97. 9 II

Estimated operating loss = 5. 5 II

It may therefore be concluded that unless considerable
reduction could be achieved in the estimated operating costs
under discussion for the rutile and zircon content alone.

However, a new perspective might be brought to bear on
the matter if further analytical research proved the presence of
tin and monazite values in reoverable quantities.

To round off the testing work the C.S.I.R.O. should be
requested to conduct experimental tests for the recovery of
tin, monazite, rutile and zircon from a composite sample to be
made up of samples from all the bores embraced by the
boundaries of the enrichment.

Melbourne,
26th September, 1952.



MEMO TO

SUBJECT

501009

KING ISLAND SCHEELITE (1.947) LIMITED

November. 1956.

BOARD OF DIRECTORS.

NARACOOPA BEACH SANDS.

REVIEW OF STATUS OF PROSPECT

1. LOCATION AND LEASE HOLDINGS:

The area containing heavy beach sands with which
this report deals is situated on the East Coast of King Island
running North from the mouth of the Fraser River, and lying
between that river and the coast.

The original lease held by Gatenby & Patterson was
the subject of an option that has now been exercised. Additional
leases have been applied for, and also a water right on
Fraser River.

The location and leases are shown on the accompanying
maps which show also the location of Crown reserves for cable
station and Naracoopa townsite.

2. EXPLORATION:

(1)The area was bored under the supervision of Dr. M.D.Ga~j
for Mt. Isa Mines 1951-52, and the plans and results have been
made available to us. The lines of bores were 5 chains apart,
and the bores in each line i chain apart.

(2)Part of the area was check bored by K.I.S. in 1955, and
the samples sent to Zircon Rutile at Byron Bay for determination
of mineral content.

The results of these bores checked within acceptable
limits the results of the previous boring reported by Garetty.

(3)Further boring was done by K.I.S. in 1956, designed
to cover any likely extension of the deposits indicated by the
previous boring.

The determination of heavy mineral content of the samples
from these borings was done in K.I.S. laboratory, and the
proportions of the several minerals established by tests at
Melbourne University and by R. K. Newman (Analytical Chemists,
Sydney). .

(4)A test pit was sunk to a depth of 22 ft. on the "Upper
Terrace", and one to a depth of 13 ft. on the "Lower Terrace"
at points shown on the boring plans.
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RESULTS OF EXPLORATION:

The boring campaigns described above have delineated two
deposits of interest. The principal one is that contained by the
raised beach above high water mark of the present beach, and including
portion of the present beach. It is designated in this report
"Lower Terrace". It runs parallel to the "strand for 45 chains,
average width three chains, and average depth 12 ft. It is estimated
to contain 348,000 tons of sand, average content of heavY minerals
38.2%.

The surface is covered by heath, rushes and some low scrub.
There is no overburden, but a quantity, estimated at 100,000 tons, of
sand requires to be removed from the bank behind the Lower Terrace.

A test pit sunk to 12 ft. on Lower Terrace showed a total in
several seams of 2 ft. of indurated sand. This would not break down
completely during mining and pumping, and some lOss of material on
account of screening out coarse lumps must be allowed.

Water table in the pit was at 5 ft. below surface. Below
this it was necessary to drive spillng, but the make of water was not
great, indicating that an excavation such as would be reqUired in
drag-line mining could be kept dry by pumping without much expense.,

The subsidiary deposit, designated "Upper Terrace", is
situated 10 chains back from the Lower Terrace, and runs roughly
parallel to the latter for a length of 30 chains, average width
3 chains, average depth 16 ft. It is estimated to contain 428,000
tons of sand, of an average heavY mineral content 18.5%. Part of
this deposit lies on Townsite reserve. The surface is covered with
heavY scrub, and some swamp.

" A test pit sunk to 22 ft. on this deposit showed that "coffee
rock" (indurated sand) constituted a considerable proportion of the
whole of the material in the pit. Water table was 20 ft. below the
surface.

In the estimates given above of quantities of sand and
content of heavY mineral, allowance has been made for batters to the
excavation in barren or low-grade material.

4. LABORATORY TESTS OF MINERAL COMPOSITION

Various laboratory tests and studies have been made on
several samples. Unfortunately, none are entirely complete and
satisfactory, but there have been sufficient tests by different
investigators to allow a conservative figure for rutile content of
heavY mineral to be adopted.

Garretty reports 12.6% Rutile, 23% Zircon
Zircon Rutile " 14.6% " 19.8% "
Carpco " approx.12 % " 10 % "

all from samples of Lower Terrace material.

R. K. Newman reports 14.2% Rutile, 15% Zircon
Melbourne University 13 % " 11.5% "

from samples of Upper Terrace heavy mineral.
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The results of the several tests are summarised in
Appendix A. In calculating Rutile content, 12.5% has been adopted.

5. ORE RESERVES;

% Tons
Tons Heavy Heavy % Tons % Tons

Location ~ Mineral Mineral Rutile Rutile Zircon Zircon

Lower Terrace 348,000 38.2 133,000 12.5 16,500 14 18,620
Less in Beach 43,000 19.0 8,200 12.5 1,025 14 1,148

305,000 124,800 15,475 17,472

Upper Terrace 428,000 18.5 79,000 12.5 9,800 14 11 ,060

6. RECOVERABLE RUTILE

From the data available, the above figures represent the
total rutile and zircon in the deposits, the boundaries of which have
been drawn at 15% heavy mineral.

No reliable figures are available for the recovery by mining,
but it is certain that there will be some loss of mineral on the
bottom of the excavations whether mining is by suction pump or by
dragline. The latter lends itself to cleaner mining provided the
excavation is reasonable dry. It is assumed that rutile delivered
to the wet plant will be 80% of that estimated by boring. Wet and
dry plant recovery is taken at 85.5%.

As noted in Para.3, some loss of mineral in coffee rock
that does not break down, must be allowed. From observation, the
loss is estimated at 8% for the Lower Terrace. In the Upper Terrace
the quantity is such as to indicate that rolls or a hammer mill or
some comparable machine would be required ahead of the wet mill.

The following calculations deal only with the Lower Terrace
deposit. The lower grade and the presence of a considerable pro­
portion of indurated material in the material from Upper Terrace_---­
Lower Terrace alone. If this appears profitable, mining can be-__
started there and further investigation into treatment of Upper Terrace
material pursued during mining of the Lower Terrace.

The amount of rutile which can be recovered from the Lower
Terrace is calculated as follows;-

The total quantity available has been reduced by the
quantity lying to the seaward of high water mark, as this material
may or may not be minable.

Tons Rutile Mining Less 8% loss in Rutile
estimated Recovery Indurated Sand to Plant

80%

Plant Recovery
85.5%

15475

7 • ECONOMICS;

12380 990 11390 9700 tons

Considered on basis of 2,500 tons rutile annually, and
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£81,990
24,125
2,500

working only the high grade Lower Terrace deposit.

Estimate o~ Working Costs:

Detailed estimates are given in Appendix B.

Total Annual Expenditure
Mining, treatment, power
Freight & charges Naracoopa to F.O.B.
Grass~& Melbourne overheads

£108,615

On 2,500 tons £43.10.0 per ton

Capital Expenses:

As details Appendix G.
On 9,700 tons rutile

$193,000
£19,18.0 per ton

Economic outcome:

Assuming that rutile production can be sold for an average
price of £75 per ton net F.O.B. Melbourne:-

Sale price
Less - Working

Capital

per ton
cost £43.10.0 per ton
cost £19.18.0 per ton

£75. O. 0

63. 8. 0

Pro~it £11.12. 0

£11.12.0 per ton on 9,700 tons =
Less Tax

£112,500
36,800

(20% Tax~ree 8/- per £1 on remainder)
Profit after Tax
Average annual pro~it - over 5 years
(1 yr. erection - 4 yrs. production)
Representing 8.0% per annum on capital

investment of £193,000

75,700

15,140

8. DISCUSSION AND CONCLUSIONS:

From the ~oregoing it appears that working of the Lower
Terrace deposit for rutile only would pay ~or a plant costing £193,000
and return a modest pro~it. Whether the prospective pro~it is
s~ficiently attractive is a matter ~or decision.

With the ~lant paid for, there could be some ~urther pros­
pective profit (a) ~rom Upper Terrace (b) ~rom sale o~ zircon, should
this appreciate in price.

By making use o~ plant which is, or will be, surplus to
scheelite mining requirements, the capital expense could be reduced
somewhat at the risk o~ less reliability and greater maintenance cost.
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The estimates of capital expense and of working cost have
not included any provision for housing or amenities, other than
3 houses at Naracoopa. The assumption is made that surplus
accommodation will be available at Grassy and the men transported
daily to the beach sand plant.

If this assumption does not hold, then both capital
cost and working cost will be higher than estimated.

Summarising, the prospect is no bonanza, and planning,
organisation and working will require to be sound to make a small
profit.

IAN D. CAMERON
General Manager.

, ---- ....
t...-
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KING ISLAND SCHEELITE (1947.1 LIMITED

NARACOOPA BEACH SANDS - APPENDIX B.

ESTIMATE OF OPERATING COSTS.

LABOUl/. & SUPERVISION

<» £23.0.0

@ £27.0.0
@ £27.0.0
<» £23.0.0

Overhead on Wages (20%)

Transport of Men

£2,132
1,170
1,500

11,232
2,808
2,392
1,500
2,392
2,500
1,250
1,500
1,250

31,626
3,978

35,604
7,121

42,725

etc. @ £25.00

2 Truck Drivers @ £20.10.0 per week
1 Shovel Driver @ £22.10.0 " "
1 L-Hand &Bulldozer Driver

4 Crews of 2 Operators
2 Maintenance Men
2 Bagging Men
1 Electrician
2 Extra Labourers
1 Mill Superintendent
1 Record Clerk, Storeman,
1 Chemist
1 Sampler-Lab. Assistant

Mining:

Milling:

Freight & Charges on Ship Melbourne
£9.13.0 per ton

Materials:

Power:

Distillate
Fuel Oil (Dryer) )
12 gal.per hr. :x: 600:X:13:X:1/6)
Bags, 50,000 @ 3/­
Lubricants
Maintenance Materials
Miscellaneous

£2,000

7,020
7,500

500
4,000
3,000 24,020

15,245

24,125

Total £106,115

4 Drivers @ £27 )
1 Fitter @ £27 )
Overhead on Wages 20%
70,000 gals. Fuel @ 1/6
750 " Lub.Oil010/­
Spare parts, tools, supplies

£7,600
1,520
5,250

375
500

£15,245
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KING ISLAND SCHEELITE (1947) LIMITED

NAliACOOPA BEACH SANDS - APPENDIX C.

PRELIMINARY ESTIMATE OF CAPITAL COST OF BEACH SAND PLANT:

Capacity:- 8 tons sand per hour to yield 50 tons Rutile per week
of 7 days.

PRELIMINARY

£81,900

£25,800

8,600

10,700
2,000
1,000
1,000
1,500
2,000
3,500

£1,000
2,500
2,300
5,000

10,800
3,200
1,000

TREATMENT PLANT

Sampling & Testing
Engineering design & drawings
Laboratory EqUipment
Laboratory Building & Office
Three Houses @ £3,600
Two Motor Vehicles
Access Road - 20 chains

Preparation of Mill Site 500
Mill Buildings, Foundations, etc. 25,000
Feed ramp, screen & tanks 2,200
6 Wilfley Tables installed 5,400
Pumps, Distributors, Launders,etc. 2,000
Filter, Dryer, Dust Collector, etc.;
installed 13,000

Vibrating Conveyor 300
Belt and Bucket Elevators (4) 3,200
Electrostatic Separators:-

1 x 4 roll @ £4,443
1 x 2 roll @ 2,622
1 x Rectifier @ 556
Installation 979 •••

Magnetic Separators:-
2 x 4 roll @ £4,888
Rectifier @ 500
Installation 436 •••

Pipes, Launders, etc.
Zircon Disposal Pump
Ilmenite Disposal Pump
Tailing Disposal
Bagging Bin & Elevator

. Water Supply & Reticulation

17

18
19
20
21
22
23

Item 1
2
3
4
5
6
7

"
Item 8

9
10
11
12
13

14
15
16

C/- Forward: £107,700
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CONTINGENCIES
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£107.700

Item 24
25
26

Additional Magnetic Separator
Attrition Machine
2 Wilfley Tables

POWER SUPPLY

5,000
3,000
1,600 9,600

Item 27 Transformers, Poles, Wire, Distri­
bution, Control Gear, Lighting,etc.

Alternatively, Diesel sets to supply
equivalent.

MINING

32,000

Item 28
29

30

Dragline and i cu. yard Bucket
Two 5-ton Diesel Trucks
One D.6 Bulldozer

Contingencies 10%

1~ ,000
.6,000
8,000

Total:

26,000
175,300

17,700

£193,000

statement)

£160. 0.0
80. 0.0

227.10.0
124.10.0
28. 0.0

KING ISLAND SCHEELI~E (1947) LIMITED
NARACOOPA BEACH SANDS - Al'PENDIX D.

WTEMENT OF KNOWN TOTAL EXPENDITURE TO 27.10.56

Expenditure 1955
" to 29.9.56

Total to 29.9.56 (as per monthly
Add known expenses P/L 27.10.56

Labour
Stores
Leases
Travelling expenses
Sampling pump

Total known operating charges
Purchase of house and land
Option (Lease Patterson & Gatenby)

and Extensions

Total Expenditure:

Add - Test work by Carpco & Melbourne University.

£709
£9,288
£9,997

620

. £10,616
2,661
5,000
1,000

£19,277

£1,000
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27th JANUARY, 1956

.R.L. Board consider that only a small plant, on the lines
indicated by Mr. Miller, should be erected pending more mineral
reserves being discovered, when planning for estension of the plant
could be based on knowledge that at present is lacking.

Mr. Miller's estimates were based on 1,800 tons of rutile
yearly, capital cost being stated at £80,000. Known rutile sand
reserves being 12,000 tons.

It is considered the cost of rutile bagged and delivered
store Melbourne, and then to steamer, would be around £40 to £45 per
ton. Capital cost being taken at £100,000.

Estimated results on the above basi3 at various prices
over a period of six years at 2,000 tons p.a. which would work out
the present known rutile content, are:

Gross price per ton

Proceeds
~ (OM'" i ..·..'0" S "/0

Costs at £40

PROFIT:

Profit for 6 years
Capital Recouped ­

1st year
2nd "
3rd "

Balance of Profit ­
2nd Year
3rd "
4th " (
5th "
6th "

Taxation ­
2nd Year
3rd "
Each 4th to 6th

Profit, less Tax
1st Year
2nd "
3rd "
4th "
5th "
6th "

TOTAL:
of which there is

Tax Exempt

SUMMARY:
Capital Recouped
Taxation
Exempt Income
Taxable Income (if
distributed)

6 YEARS I PROFIT:

£60

120,000
6,000

114,000
80,000

34,000

204,000
34,000
34,000
32,000

2,000
34,000
34,000
34,000

480
9,270

1,520
24,730
24,730
24,730

£ 75,710

20,800

100,000
28,290
20,800

54,910

£204,000

£70

140,000
7,000

133,000
80,000

53,000

318,000
53,000
47,000

,000
53,000
53,000
53,000

•
14,590

4,560
38,410
38,410
38,410
38,410

158,200

43,600

100,000
59,800
43,600

114,600

318,000

£80

160,000
8,000

152,000
80,000

72,000

432,000
72,000
28,000

,000
72 ,000
72,000
72 ,000

,
1~,910

31,930
52,090
52,090
52,090
52,090

240,290

66,400

100,000
91,710
66,400

173,890

432,000

£90

180,000
9,000

171,000
80,000

91,000

546,000
91 ,000
9,000

,000
91,000
91,000
91,000

,
25,230

59,290
65,770
65,770
65,770
65,770

322,370

93,200

100,000
123,630
93,200

229.170

546,000
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Over six years' capital should be repaid, in addition
to which the remaining profits (after tax) would average over the
six years:

at £60
£70
WO
£90

On the basis of a capital expenditure of £200,000 and
output of 5,000 tons yearly, the known reserves would be worked
out in 2.2 years. The results shown below are based on the same
cost of £40 and a price of WO less 5% commission.

Capital recouped
Taxation
Exempt Income
Taxable Income

TOTAL PROFIT FOR PERIOD

200,000
63,210
46,400

122.390

£ 432,000

Over this short period, after repaying capital, the
remaining profit would average 70.3% on capital outlay, compared
with 40% on the smaller plant over six years.

WORKING AGREEMENT:

It is suggested that a neutral trade name be registered
in the name of two or four nominees (equal from each company).
An agreement be prepared stating the partners are nominees of the
two companies, what its business is, how profits are shared, etc.
and indemnifying such nominees fram any liability.

The working of the deposits.and plant to be undertaken~

by ~.I.S., the selling and accounting for each received to be the
responsibility of i.R.L. The registered office of the partner­
ship and where the accounting to be done, is to be decided.
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General
The samples of oheck boring carried out by King Island

Scheelite Ltd. we~ received in good order on 5th October, 1955.
Each sample was dried, weighted and tabled on a Laboratory

Wilfley Table. P~cent mineral by weight is shown in Tables
A,B,C and D, together with drill records. Weighted averages
for each hole and line of bores are also shown.

Table E gives estimate of mineral on cheok boring results.
Detailed recordsof results of original boring are not

available here, so it has not been possible to oompare results.
It is thought that these resu~ts are shown on plans at King
Island Scheelite Ltd., and a comparison of actual results would
be of interest.

Mineral Reserves
Dr. Garretty's report dicates 110,000 tons heavy mineral

available in the area. The estimate of mineral made from the
check bores (107,000 tons) can only be considered as approximate,
but would indicate that Dr. Garretty's figure is substantially
correct.
Rutile Content

Tests on mineral composition are shown in Table F and
indicate an average Rutile con"ent of 14.6%. Allowing for a
recovery of 90%, this would mean 13.0% recoverable Rutile.
C.S.I.R.O. tests suggest 12% and it is thought that this could
be bettered.

Further recovery tests will be carried out in the next few
weeks on the mineral when a test Electrostatic Separator arrives.
Samples of the mineral have also been forwarded to Carpco,
Jacksonville 6, Florida, U.S.A. for investigation.

State of Mineral

The mineral is all very discolored and tests are now being
carried out with a Laboratory Wemco Attrition Machine in order
to find the best method of cleaning mineral.

Tin Content.
Large samples of mineral from each line

carefully to try and find the tin content.
Line, 1, the tin content was negligible.

It would appear that the tin would have
on the economics of the project.

ofbores were tabled
However, except for

no significant effect
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Depth Depth Diam. Core Core Salllple sample Average Grade
Sampled o~ Becovered Recovered 110. Percent Mineral Hole.

Shoe cu.tt. ~ by Weight Percent,~neral
/ , bv 101....

un' 1. &10 I.a .,

, 0-6' 6' It" .860 161t 3801 Duk Brown Sand 3,.7 S7·7

6-12' 6' 2i" .2lt6 91 3802 Duk Brown a: Black Sand 53.8 N.J";

-13'3" 1'3" " .302 1t25 )803 Dirk Brown Sand a: Pebbles 35.3 a...,.L.

13'3" Gravel Bottom 1t3.8f
[.ine 1, BoJ&..A. ~ 4-

0-6' 6' != .2If.l 89 3801t Dark Brown Sand 2,.0 =11
6-12 6 .~.. 135 38~ " " " 32.~

n.,
12-1"'''" 2'"'' • 13 392 38 " " " 28. IT;}.·~

14'-"" Hard BottOll (Boulder?) 28.6I
Mne 1. ~. .,.,,,
, 0-6' 6' i: .21+1 89 ~J

Brown Sand 51.0 5'4
6-12' 6' .32~ 120

~09 " " ,2.8 ~~-

12-13'3" 1'3" .1 310 " " 61.0
3'3" Gravel Bottom ,2.8

T.......... 1 ~18 J'. ':: 9
I 0-6' I 6'

S8llP~:)
.287 10, 3810 Brown Sand ~.7

U
6-12' 6" .369 135 3811 " " .0 ~"'.'f
2' (Chi 3818 Gravel a: Clay BottOll 51.8

b:
_~,i
.

~
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Depth

I
Depth D1am. Core Core Sample Sample Average Gracie

~14Jl. 1.

Sampled ot Recovered Recovered Bo. Percent Mineral Hole.
Shoe cu.tt. % by Weight ~;C=~:..~lDera

lIRl!..Jl. ~ ,.
0-6' 6' W ·301 III ~12 Brown Sand 76.0 7/

6-t 4" 3'-4' .261 l7lf. ~1~ 76.0 ,~.,~

9' " 10' 381 Clay Bottom 76.0

~.~Il..

0-6' 6'
~

.328 121 3815 Bl"OVD. Sand 86.0 73 ,
6-8'6" 2'6" .2;'1 222 3816 (Bard Brown Sll1ld ol Small 82.0

. ';s-. 'i .'10.
( Stones

8'6"- 3'3" 2i" .538 365 3817 (Cemented Brown Sand, Wood & 2.211'9" (small Stones.

I:
11'9" Gravel Bottom 62.0

Average Depth 12.31' Average Grade 50.8~
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Depth Depth Diam. Core Core Sample sample Average Grade
Sampled ot Recovered Recovered 110. Percent MinemI Hole.

Shoe cu.tt. $ by Weight Pe~;~:~~~era,

LinA ':I.. 1'1.,' .. 8.
0-6' 6' ;: :~~

86 3819 Brown Sand 19'6 ;1'4-
6-12' 6' ~~

3820 " " 17. 2J..· II

12-13'1" 1'7" .163 3821 " • 33.2 H'i
13'7" Gravel Bottom 20.1t

Line ':I. Ho1A 10,

0-6' 6'

~
.183 68 3622 Brown Sand 31.0 u?

6-12' 6' .330 122 38~
n • 30.0 140 -J.

12-15"6" 3'6" .223 l1t2 38 Caaent Bottom lit., ~~ 26.8

Line ~. 11. 12.
O-It' It' It" .3~ 95'% 3825' Brown sand 28., 14·...-.
1t-8' it'

~
.2 7 15"9 3826 .. • 38., ~~., ". ~

8-12' It' .291 ~ ~~
.. " 37.,

II
12-11t' 2' .112 Light Bro\ffi Coarse Sand 6.6
lit' Gravel Bottom 30"

r;
~f'1

•

~th~
':,0£";1'.
r~'
tt;f
t' -
l;; ,~..

~ '-, -
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Depth Depth Dial!i. Core Core Sample Sallple Average Grade
sampled ot Recovered Recovered 110. Percent Mineral Bole.

Shoe au.rt. f, by Weight p:;c:~~..~~nera~

Linn ':l.. Bole 14.
0-2'7" 2.1' 4" .2~ 1~ 3829 Brown Sand 45'.0 A.·f &.

2'7"_8' ~;3'

i
.200 3830 " " 65'.0 ~1·~ •. .. .'

8-12' .292 162 3831 II " 63.0 , ..-.., 11- ,
12-16' 4' .135' 108 3832 Ught Brown Coarse Band 2.5' ")&.-l 'rt• Iu-16-20' 4' .2 7

~~ 383~ " " " .. 7.6
20-23' 3' .195' 383 " " " • 1.3 ,..~
23' Bard Brown Ce."'i1ant Bottom f·. "'- u. 33·9

Line ~. IA.., .. '6.
0-6' 6'

~ .2~ 3~i 383g hown Sand ~.o
.,,·1. ,

6-8' 2' .3 1 383 Dark Bro..'1l Sar.d 3·0 '-"s'" 11- ~'1

8' Hard Brown Cement Bottom I·' :u 79.0
~.i' '"".s ~~

~
,~.

:.

."1j
'1

. '. '-. ,
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Depth Depth DiU. Core Core Sample sample Average Grade
I. Sampled or Recovered Recovered Ho. Percent Mineral Hole.

Shoe cu. ft. % by Weight Percent f.l1neral
h ... WA1vh!:

T.1 ne c;' ,62.1.. 14

0-6' 6'
~

.219 81 3837 Brown Sand 4~.0 4 ... ·' fI·J.

6-7' I' "21 1158 3838 II .. 7 .0 40-4 '-'1. .
7' Bard Brown Cement Botto. "..., 1:1 -. S 474'6

~

I L1ne Ii. Hole 12
0-6' 6'

~
.243 90 38~9 Brow Sand 48.0 21·0 ,.'

6-11' 5' S15 279 38 0 II " 71+.0 '/7- f" tt'

II' Qravel & Hard Brown Cement ,9.7
a>ttom.

Lines. Hole 10
0-6' 6'

~
.20, 76 38lf.l Brow Sand ~.o '-2- It·~ -,. ,

6-10'6" 1f.'6" -599 295 281f.2 .. .. .0 ~~ hi. tJ.·

10'6" Gravel Bottom 3,.1

I T.1 nA c;'. ""'1 .. 4 i ....b - Tliate
r
).

O-g'6" ,'6" 11, 381f.3 Brown Band 9.0 '''''c-r-5' II
2i" ·390

Gravel Bottom " - J • '" 9.0
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CUICX BOIlING Rl§ULT§

.Depth Depth D1al1. Core Core Sample S8lllPle Average Grade
Sampled of Recovered Recovered Ro. Percent Mineral Hole.

Shoe eu.ft. % by Weight Percent Minera:
b Wei t

0-6' 6' ~: .195 72 38lt4 Brown Send 15.5 :u i &.

6-10'6" 4'6." .341 168 3845 II " 16.5 i/ . ., -I)..

10'6" - Not (Slurry-Strained through
13'6" 3' ~" Measured 3846 (bag - not Measured. 9.7 14.6

(Caught by tide - No bottomed) •

•

0-6' 6' .229 85 3847 Bro'.ill Sand 18.5 ~l·.l. (,

6-12' 6' :iU ~
3848 Dark Brown Sand 17.5 ''i ,f 11-

12-18 ' 6' 3849 11ght Brown Running Sand 2i'O ;t18-21' 3' .586 4~~ 3850 " " " n 1 .0 ..l.'~'

21-23' 2' .07 3851 Light Brown Clayey Sand 5.0 ..'f' "1

23' Brown Clay Bottom 17.9
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Depth Dapth D1am. Core Core Sample 8aIIlple .lverage Grade
Sampled ot Beccwere4 Recovered No. Percent Mineral Bole.

Shoe cu.tt. % b7 Weight Percent ~~ner(;.
bv lI_f ...),:

LiDe 7. 1fQle 10.
0_6' 6'

~ .~"
131 3852 Brown Sand 20.0 14 "i I.

6-11'61t 5'6· . ,7 205 3853 n " 1"-.5 ,,-4 'J.
11'6· Brown Ceaent Bottom ).I. "

,e. 17.3

Wn' 7. B21e 19.

t 6' 6'

~
.193 71 385"" Brown Band 11.6 ,,·f ..

12' 6' .37,
~

385, • • ~9.5 A4.S" ,~

12-ij'6· 1'6" .167 3856 " • 2.0
13' It Gravel Bottoaa 27.5

.wv z, BQ;l.e l!t•

0-6' 6'
~

.26"- 98
~~

Brown Sand g9.0 3"~

6-8'6- 2'6· .386 3"-3 " II 9·0 "of· ~

2'61t Hard Brown Cement BottOll 5"".2

~"

I-

I~i"

~

~..

~.r .
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Average Grade s ~one.Ln uence Heavv -' If, R,,+o11 ... R"t'11 .. - ,t' 'fi-n
Line %Mineral Cvts.Min. 'eet Yds. Length Width Area Bored Mineral in Mineral Tons Tin in Tons

by Weight per cubic Yards Yards Cu. Yards in Area (Table Page) Mineral
I-·~ yard 'rons
r.- ,;

I

I 5'0.8 14-.9 12·31 4-.1 2,0 60 5'4-,000 4-0,000 17.0 6,800 0.236 9lt
.

3 34-·1 905 14-.8 4-.9 2t1o 60 64,500 30,000 13.5' 4-,000 0.066 20

I L

!
.'

r

5 28.6 7.8 11.7 3.9 ~o 70 60,000 23,000 13.0 3,000 0.148 34-. •

7 30.8 8.5 11.2 3.7 2lO 4-0 32,600 14-,000 13.5 1,900 0.051 7i
\

,
.•

211,10&- . ·..J.07"TOOo. .-14-.6- 1,-,700 155

-
'. -

/ t ~ . •(.
" .'-
.

. . c: • ", .-
. ..... .

~
., .

.... " .
I: I ,-



1. An average sample trom each line ot bores was magnetically separated
in a Carpco Laboratory ~~gnetlc Separator.

~. samples ot uncleaned and cleaned (coating removed in weak caustic soda
solution) mineral showed no difference in Magnetic Separator.

<I)
NARACOOPA BEACH SANDS

MINEI,W. C0!1POSITIOJIl
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\

Average Mal!n' t1l'<l - Pe ~t!enbl!'f1 Total 110.'1 Micro t'.--nnt Nln-Mal!'S. Ana1y:;S ~t 1'1on- Il'a........ t:AiI C'..omTIOJl1l:ion O~ 'I" "0-1
Sample 0 P.25 0.50 0.75 0.0 Magnet- Magnet- Zircon Rutile Others

._6 :6_
Ilmenite Rutile Zircon Other

!l'om Amps Amps ies ica
oj, % Ti02 Feo

Line 1 7.'5 ~1.'5 21.0 ,.5 3·0 58.'5 4-1., 22.2, 20·3' 1.'t 4-2., 0.4-5 57.0 17.0 21t.0 2.0

Line 3 7., ~4-.'5 20.'5 9.'5 6.0 68.0 32·0 15.1 15., 1.'t 4-1. 2 0.73 67.0 13.5 17., 2.0

Line 5 4-.0 ~.O 29.0 16.0 8.0 69.0 31.0 12.6 ,S.2 1.2 4-1.25 0.96 68.5 13.0 16.5 2.0

Line 7 4-.5 ~O.o P.9.0 17.0 5.5 66.0 34-.0 17.0 ,1.,.7 1.3 4-2.75 0.67 66.5 13., 18.0 2.0

~: .
I'
~'i
l'-'

IF-
~,.

'" ,
[to';;' ,

i~ -
I~

~'-'--=-- -
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