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1. INTRODUCTION

An application for a 246 km 2 Exploration Licence was lodged
during March 1984, and was granted to Newmont Holdings Pty. Ltd.,
on July 26. 1984. The Exploration Licence is located on the west
coast of Tasmania centered around the township of Strahan, situated
approximately 200 km west north-west of Hobart. The objective of
exploration work was the location of commercial quantities of heavy
mineral beach sands including gold and cassiterite along the present
strand line and elevated fossil shore lines previously mapped in the
Strahan area, between Strahan and the high water mark of Ocean
Beach.

2. PREVIOUS EXPLORATION

The most recent drilling in the district was by C.R.A.
Exploration Limited, who undertook a programme aimed at locating coal
in the Strahan area during August-September 1981. Prior to that.
work had been undertaken along the beach by Electrolytic Zinc
searching for heavy mineral concentrations. This work was conducted
by E. H. MacDonald who completed drilling of the strand lines along
Ocean Beach and concluded from the scout drilling programme, that a
total of some 1.45 million tonnes of sand containing an average 9.8%
heavy minerals was present in five zones along the beach front area.
From the quantities and grades indicated by testing the following
tonnages of valuable minerals were estimated:-

I
I
I
I
I
I

rutile
zircon
chromite
leucoxene
ilmenite
cassiterite

2.800 tonnes
6.700 tonnes
7.700 tonnes
4,000 tonnes

11. 500 tonnes
430 tonnes

I
I
I
I
I
I
I

~I

The estimates by MacDonald were based on both grain counts
and chemical analyses completed by R. K. Newman and Company Pty.
Ltd., of 17-23 Parker Street, Sydney.

These deposits were originally tested by Australian Titan
Products Pty. Ltd., and Strahan Sands Pty. Ltd. They reported
substantially higher tonnages of rutile zircon and chromite than
estimated by MacDonald, and observed that the rutile and zircon
grains were of reasonable quality but heavily ironstained and difficult
to separate.

The most recent work prior to that of Newmont Holdings was
completed by Consolidated Goldfields Australia, who made a photo­
geological and geomorphological study of the area. They concluded
that the geomorphological characteristics of the Ocean Beach area
were dissimilar to those of the Enneaba area of Western Australia. and
therefore it was unlikely that the Ocean Beach fossil shore lines
would contain significant concentrations of heavy minerals.

3. OBJECTIVES OF NEWMONT'S WORK

Based on the previous assessments by EZ and Australia Titan
Products Pty. Ltd.. it was concluded by NHPL that if the total
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reserve of rutile and zircon could be substantially increased, or
alternately if additional credit minerals could be located to increase
the value of the indicated resource, then the Ocean Beach area could
be profitably mined. With this objective it was concl e tj;lat the
perched elevated shore lines located between ee an lrpoTt and
Ocean Beach should be tested for the presence of heavy minerals. In
addition, some of the Tertiary terraces should also be tested to see if
heavy minerals were present. Of particular interest to Newmont was
the possibility of gold being present in any of the shore lines or in
the Ocean Beach mineral zone, which would increase the value per
tonne of the heavy minerals known to exist there.

Based on~ objectives T. G. Summons Geoservices Pty. Ltd.,
completed preliminary sampling of the area during 1984. and a more
detailed follow-up with some auger drilling during June 1985. This
report is included as Appendix I, and describes the work completed
during this period.

The geology of the area is shown on the' Strahan 1: 50.000 geo­
logical sheet 79I3N published by the Tasmanian Department of Hines.
This shows that the majority of the area under EL 4/84 consists of
Quarternary and Tertiary deposits. The Quaternary sediments
comprise marsh and swamp deposits consisting mainly of alluvium
together with mobile beach sands, dune sands and gravel and
stabilised sand deposits including dune sand. These overlie a
Tertiary sequence of sandstones, siltstones, clays and conglomerates
with lignite horizons.

Between Strahan Airport and Ocean beach at least five shore
lines in the range between 18 and 22 m above sea level have been
mapped. A further three shore lines between a level of 8 and 12 m
above sea level have also been mapped as detailed by Banks, Colhoun
and Chuck, in their publication "A Reconnaissance of the
Geomorphology of Central Western Tasmania". It was Newmont's
intention to test these various shore lines, particularly as it was
recorded by CRA Exploration that one of their drill holes searching 11\
for coal had intersected significant quantities of heavy minerals in a I·
position just near Strahan Airport (Clementson, 1981).

I
I
I
I
I
I
I
I

4.

5.

GEOLOGY AND MINERALIZATION

CONCLUSIONS

I
I
I
I
I

Based on the data collected by T. G. Summons it has been
concluded that there is insufficient gold present in the shore lines to
constitute a significant credit element. Sampling of elevated shore
lines has failed to indicate significant quantities of either gold rutile
or zircon. Although the sampling on elevated shore lines was
generaIIy inconclusive, where samples were taken, particularly
outcrop samples, no significant rutile was returned. As this is the
major credit mineral which was being sought in the heavy minerals
sands, it is concluded that economic concentrations of this material
have not been located by the work completed along the strand lines
and therefore the total tonnage potential of heavy minerals is not
large enough to constitute a significant economic resource.
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7 762
3 559
2 233
8 625

645
680
815
860
425
615

26 219

EXPENDITURE EL 4/84

• 3 •

REFERENCES

Salaries, Wages and Overheads
Assaying
Drilling, non core
Consultants
Office and Housing, ren tals
Vehicle Operating
Travel & Accomodation
Telephone, Postage & Air Express
General Expenses, Maps & Plans
Tenement Rentals

6.

7.
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Cainozoic geology of the Strahan area remain unanswered.
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area (approx. 14km

(including gold)Ocean Beach), to assess its heavy mineral

objective was partly realised, but many aspects of the

strike length of

potential; this

1. IN'r!toIlUC'l'ION

During March 1985, a field pro~ram of drilling and sampling of beach sands/

gravels was conducted in EL 4/84.

Sampling of the Ocean Deach sands and the lIenty River point bars was su"cess­

fully completed, ,hcreas sampling of the strand deposits east of Ocean Deach

was not possible using the avnilable equipmeut•

The work was intended as a broad reconnaissance of a large

I ~
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2. FIELD HE'rUOJ)S

2.1. G~lAll SAMPLING

A total of seven samples were collected in a generally non-random manner;

of those samples taken from the lower reaches of the Henty River, only two

(STG-l, 5) were specific (and therefore possibly billsed) sllmples.

Samples srG-3 and 4 were actually channel samples taken from a ?fluvial/

marine sl'ndbank at the mouth of the Henty Rivcr.

•

The Ocean Beach grab samples were specific samples of wave concentrated

(STG-6) An,l wiml concentrated' (STG-7) heavy minerals. Full details'are

shown in Figure 1 and Table 1.

2.2. CllA~L SAl.IPJ,ING

A total of fourteen channel samples were collected randomly from the sou.thern

portion of the area (south of 5' 336 OOON, Fig.l). Samples S<~ - CII - 1 to 8

were from drainage channels cut irito the eastern side of Strahan Airport,

(and cut into part of the 22m strand deposits).

These samples were taken with a slight overlap, but in general represent

bulk samples over widths shown in Table 2. (e.g a 3.2m sample from the southern

drain) •

Samples SR - C'R - 4 and 6 represent specific channel samples of cobble gravel

layers, within sllmples SR - cn - 3 and 6 respectively; total sampled thickness

in this drain was 2.8m.

• Sample Sil - CII - 9 was from the upper part of a IIOW water filled back hoe pit,

and the Ocean Deach samples (SR - ell - 10 to 14) were from cliff exposures

,above the level of the sludge drill'holes.

2.3. SAND AUGER DRILLING

A total of t":enty one holes were put', d';wn wi th a Dormers sand auger, of which

only the first nine (SR 1 - 9) were successf.llly completed in the JIenty River

point bars. The remainder had to be aborted upon striking pebble gravel

layers in the strand deposits. Accordingly, most of these holes were not
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GRAD SA~[PLE DETAILS

TABLE l'

, I

Sample No. Loculi ty Co ordinates II.~\l. Assays in g/tonne Gold

% Casso Rutile Zircon ppb .

STG-l Eastbank,Uenty R. (35
"

740E 0.06 ~.O 22 31.4 5 ..
(5 345 200N

STG-2 Eastbank,Uenty R. p54 780E 0.07 1.6 21.2 18.3'" 2
5 344 500N •

SrG-3 Henty River mouth p54 680E 0.06 0.9 2.7 2.2 1
5 3

"
3 360N

STG-4 ilenty River mouth p54 750E 0.07 0.6 1.5 1.4 1
5 343 320,.J

STG-5 Eastbank,Uenty R. ~354 7',OE N" •.A. 444.5 835 301.5
(Peat sampl e) 5 344 920N

STG-6 Ocean Beach, adj. p55 600E 33.4 3.2 3367 5162 7
to SOB-', 5 327 920N

STG-7 Ocean Beach, 300m p56 600E 0.54 0.5 298 101 2
east of SOn-20 5 355 600N

I-"
I-"
00
0
f-'

• ,-:I
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CHANNEL SAMPLE DETAIIS
TABLE 2

Sample No Locality Co ordinntes Sample H.H. Assays in g/tonne Gold
Width (%) (ppb)

(m) Casso Rutile Zircon

SR-CII-l Sthn end Strahan p58 600E 1.6 0.67 7.5 758 992 0.3
;

5 330 800NAirport

SR-CH-2 5th end Strahan p58 650 E: 1.6 1.25 5.7 827 1739 1
5 330 800N

SR-CH-3 P58 700E 1.6 0.18 0.63 111 11<0 0.3
Drainage 5 331 400N
gutter

SR-ClI-4 located ~358 720E 0.9 0.16 7 205 284 3
immediately 5 331 400N
east of the

SR-CH-5 middle pS8 730E 1.2 0.96 3.4 704 669
< .. of 5331 400N..

Strahan
SR-ClI-6 Airport pS8 750E 0.4 0.81 3. 1, 479 929 18

5 331 400N

SR-CH-7 Nthn end Strahan p58 800E 1.3 1.07 3.6 621 732 2
Airport 5 332 OOON

SU-Cll-8 Nthn end Strnhan 358 820E 0.8 0.59 2.5 553 1361 3
. i art ., ? OOON l-'-

l-'-
CO

I ..
Cont ........ 0• l-'-

W
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CHANNEL SAMPLE DETAILS (Cont.)
TABLE 2 (Cont.)

Sample Locnli ty Co ordinates Sample H.M. Assays in g/tonne Gold
Width (%) (ppb)
(m) Casso Rutile Zircon

SR-CH-9 North of Strahan ~558 900E 0.8 1.03 0.6 1066 50 1
Airport 5 332 OOON

SR-CII-10 30m east of p55 820E 1.1 27.91 . 40.9 20738 50628 14
SOB-6 5 328 480N

SR-eH-ll . 100m south p56 180E 0.7 21.41 46.7 14540 34241 1
SOB-13 5 330 560N

SR-CII-12 ",Adjaceat to p56 500E 1.3 8.52 11.9 5279 Gooo
SOB-18 5 333 480N..

SR:.crr-13 Adjacent to ~356 400E 1.2 3.05 3.1 1G33 1764 1
SOB-19 5 334 360N

SR-eH-14 150mSE of p56 400E 1.3 0.43 0.25 96 49 1
SOB-20 5 335 480N
(aeolian sample)

•
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sampled, excepting SIl - 19, 20 and 21, which although abandoned on either a

pebble gravel layer, or shallow water table, were deeper than SIl - 10 to 18.

Further details of these drill holes are sho~~ in Figure 1 and in Table 3.
Logs of the holes are in Appendix 1.

2.1<. POWEll AUGER DRILLING

Seve~al attempts to penetrate the ·cobble gravels of the 22m strand line

(between channel samples SIl - Cii 1 and 3) were made, however, the size and
•

density of packing of the gravels were such that the machine (a Stihl, two

stroke) was totally unsucces~ful•

2.5 SLUDGE DRILLING

A total of twenty seven holes were sunk along Ocean Beach using a Dormers

slud~e ·drill, and accompanying steel casing. Collar co ordinates are given

in the logs of the holes (Appendix 2), and shown in Figure 1.

As with the sand auger drilling, the sampled interval of sand etc. was

initially emptied on to a sheet of plastic, following which it was thoroughly

mixed;quartered, and bagged for later analysis.
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SAND AUGER DRILL HOLE DATA
TADLE3

Hole No Locnli ty co ordinates T.D. Snmple H.H. Assays in gjtonne Gold
(m) Interval (%) (ppb)

i....) Casso Rutile Zircon

SR-l 500m sth. of p55 330E 6.1 6.1 0.05 10.5 5.2 0.2
Badger/llenty R.Jit 5 346 040N

SR-2 30m nth of SR-1 1.5 1.5 0.40 0.2 60.1 39.8 4

SR-3 40m nth -of SR-2 4.1 4.1 0.27 0.2 8.0 2.8 1

SR-4 25m nth of SR-3 2.1 2.1 0.70 14.5 7.2 1

SR-5 15in nth of SR-4 2.7 2.7 0. 115 0.1 8.8 3.8 1

SR-6 2'5m nth o.! SR-S 0.8 0.8 ~ Not sampled .,

SR-7 25m nth of SR-6 2.6 2.6 0.19 0.1 30.4 20.1 1
'..

SR-8 20m nth of SR-7 0.6 0.6 < Not sampled ,
SR-9 40m nth of SR-8 p55 I,OOE 6.5 6.5 0.88 0.1 8.5 9.4 0.3

5 346 300N

SR-I0 South of Strahan p57 500E 1.4 NA
Airport 5329'100N

"""'"SR-ll South of Strahan p57 300E 0.5 NA """'"5 329 400N 00
Airport 0

SR-12 100m W.of SR-11 J, 0.6 'NA ,
""""C)

Cant•••
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SAND AUGER DRILL HOLE DATA (Cont.)

TABLE 3 (Cont.)

Hole No Locali ty Co ordinates T.D. Sample H.lI. Assays in gjtonne Gold
(m) Interval (l') Casso Rutile Zircon (ppb)

("")

SR-13 SWof Strahan p57 460E 1.2 NA
Airport 5 330 380N

SR-14 20m NW of SR-13 0.3 NA

SR-15 70m SE of SIl-13 0.5 NA

SR-16 20m E of SR-15 0.5 NA

SR-17 SV( of StrAhan ~357 500E 0.1 NA
5 330 120N

"

SIl-18 100m" of SR-17 0.5 NA
,

SR-19 .... NI'I of Strahan p57 780E 1.1 1.1 2.23 3.6 1189 1640 1
Airport 5 332 550

SR-20 NW of Strahan p57 I I,OE 0.9 0.9 2.29 0.4 206 111 1
Airport 5 333 3J,ON

SR-21 80m NW of SR-20 1.5 1.5 0.70 0.2 171 99 1

J-I.
J-I.
Q(J

0, J-I.
•.. J



The magnetic portion of the table concentrate was not assayed and the

4.
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•

solution of golp in .the non magnetic fraction. . .3.2. The possible incomplete

by the method used.

Sn ~ , 'cass i teri ~e (Cs) x 1.27

Ti • Rutile (at) 1.67x

Zr ~ Zircon (Zr) 2~Olx

Observations concerning the processing and analysis of the samples are as

follows:

Note that the rutile value is actually total Ti02 (or equivalent rutile),

since leucoxene is also known to be present.

A single sample of peat (STG -5) was ignited, and the calcined residue

analysed for Sn, Ti, Zr and Au.

The results were reported in grams/tonne (gft) of the various elements, and

the following conversion factors were used;

minerals otliler than gold. The actual flow sheet consisted of drying,

screening (70~»)table concentration of the screen wtdcrsize, magnetic

separation of the table concentrate, and analysis of the non magnetic portion

by XRF for Sn, Ti and Zr, and by aqua regia solution for Au.

3. LAlJO\l;\TORY ~1E'rJ[ODS

All salllpies were 'lelivereu to the Department of Mines Lawtceston Laboratory,

where it was originally planned to process them by drying, screening,

concentration on a Wilfey Table, magnetic separation, with the non magnetic

fraction being panned, the concentrate to be fire assayed for Au, and the

pan tailing to be analysed for Sn, Ti allli Zr using XRF.

However, the masses of non magnetic ~~ble concentrates were generally

to allo.. the use of the above flow sheet without destroying the heavy

(
. 3.1.

amount of goethite cORted grains of gold was not determined.

~~

I
I
I
I
I
I
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5.

3.3. The size of the screen - llarvey (1983) reported heavy mineral sizes

up to 60Y. and the 700/ screen used may require some reviewing.

Full details of the processing etc. of the samples are ill Appendix 3.

•

:



1•• 2. COnRECTION F.\CTOIlS

•

4.2.1. For the observed heavy mineral (IThl) interval(s)

4.2.2. : For the observed pebble bearing interval(s).

the lIenty River point

vertical projection of

G.

4.3. wnvy MINERAL ZONA.TION

Calculated Irrl interval equivalent grades of Cs, Rt, Zr and gold and pebble

equivalent gold grades are shown in Table 5. Approximately four natural

groupings of the heavy minerals are apparent, two of which are relatively

gold enriched.

118020

However, not surprisingly, the zones of peak gold content do not coincide

with the zones of peak light heavy minerals, as exemplified by the southern

4. m0lJLTR

I, • 1. INT!lODUCTION .,
". I .

Drill hole logs are cont~ined in Appenrlices l.and 2;

bar sequence is tiepicterl in Figure 2, and an nncurved

the Ocean Deach drill holes is shown in Figure 3.

Raw analyses of the various grab, channel, and drill hole samples are included

as Appendix 4, and variously re-expressed in Tables I, 2, 3 and 5.

The "In.! interval equivalent" values were obtained by dividing the sampled

interval width by tbe widtb of the logged 11M bearing section.

Similarly, the ·Pebble interval equivalent" values were estimated using the'

same numerator, but with the logged pebble bearing section as the denominator•

Details are shown in Table 4, and it should be noted that the illl equivalent

factors were only applied to the reported Cs.' Rt and Zr grades. Gold grades

were expressed as both JIM equivalent and pebble equivalent values.

Because separation of the heavy mineral bearing intervals in the drill hole

samples was not practicable at the time of drilling/sampling, it W8S necessRry

to indicate the likely (or equivalent) grades of these heavy mineral. bands

as follows:

•

I~~~
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TABLE I<

Hole Total Sample lUI. Pebble Conversion Factors fOI

Depth Interval Interval Interval
H.M. Pebble

(m) Interval Interval
(Col. 3+1< (Col. 3+5) .

SOB27 2.9 0-2.9 10-2.9 1.2-2.2 PNA) 2.9
1 1.3 0-1.3 0-1.3 1.25-1.30 NA) (NA)
2 5.5 0-5.1< 0-1.3 ~1.1-1.3 1<.1 18.0

5.3-5.1<
3 1.6 0-1.6 0-1.6 (NA) (NA) (NA)
I< 3.0 0-3.0 0-1.2 0.9-1.2 2.5 1\t.O
5 3.0 0-3.0 0-1.1 0.B-1.1 2.7 10.0
6 3.0 0-3.0 0-2.1 (NA) 1.1< (NA)
7 3.0 0-3.0 0-1. 3 0.8-1.3 2.3 6.0
6 3.0 0-3.0 0-1.3 1.0-1.3 2.3 10.0
9 3.0 0-3.0 0-2.0 1.0-2.0 1.5 3.0

10 3.0 0-3.0 0-1.1 0.8-1.1 2.7 10.0
11 3.0 0-3.0 0-1./' 1.0-1./' 2.1 7.5
12 3.0 0-3.0 0-1.0 0.5-1.0 3.0 6.0
13 3.0 0-3.0 0-1.2 0.7-1.2 2.5 6.0
II< 3.0 0-3.0 1.0-2.5 r· 0

-
2

•
0 2.0 2.5

2.3-2.5
15 2.7 0-2.7

r'
1.9-2.2 3.0 9.0

1.9-2.2
16 2.5 0-2.5 0-0.8 ~0.6-0.8

1.3-1.1< 1.3-1./' 1.8 3.1
1.9-2.1< 1.9-2.1<

17 2.9 0-2.9 0-2.1 1. 9-2.1 1.1< 11<.5
06 2.6 0-1.9 0-1.9 1.2-1. 9 (NA) 2.7
18 2.9 0-2.9 0-1.3 0.8-1. 3 2.2 5.8
25 1.1< 0-1.3 0-1.3 0.8-1.3 (NA~ 2.6
19 2.1< 0-1.8 0-1.8 1.3-1. 8 (NA 3.6
20 1.3 0-1.3 1.0-1.3 1.0-1.3 1<.3 1<.3
21 2.3 0-2.2 0.9-2.2 ~total ~ o.l<m~ 1.7 .!:; 5.5.><, 2.9 0-2.9 0-1.9 toLnl~0.5m 1.5 ~ 5.8ww

23 1.9 0-1.9 0-1.9 to-i." (NA) 3.2
1.7-1.9

21< 2.9 0-2.9 0-1.6 0.8-1.0 1.8 9.7
1.5-1. 6

~I .
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end of zone', where SOB - 27 is :rold rich, but noticeably poor in Cs, Rt

anit Zr.

Similar, thick, pebbly gravels (Figure 3) occur in the northern gold rich

zone (SOB 17 - 20), and are associated with relatively low light heavy

mineral grades.

Details of the four zones follow;

10.1.1 Southern (Gold Rich) Zone

10.3.1.1 Cs - Rt - Zr Deposit

This extends from 5 326 850N to 5 329 900N, and includes holes SOB - 2 to 10.

The deposit-crops out on the present beach, and hils 25.~ HM, and overall

grades of 0.01~ Cs, l.~ Rt and 3.~ Zr.

10.3.1.2. Gold Deposit

This ext~nds south from 5 329 900N to at least as far as SOB - 27; it is

assumed to occur in the pebbly gravels, with an estimate,l grade of 53 ppb Au.

10.3.2. Intermediate (Gold Poor) Zone

This extends from 5 329 900N to 5 331 Q50N, and includes holes SOB - 11 to 16.

It also crops out on the present beach, consisting of 27.~HM, with overall

grades of O.003~ Cs, 1.5% Rt, 2.3% Zr, and 7 ppb Au (pebhle equivalent).

4.3.3. Northern(Gold Rich) Zone

This extends from 5 331 950N to 5 336 lOON, contains lO.2'~ ml, with overall

grades of 0.001% Cs, 0.5% Rt, 0.5% Zr alld 50 ppb Au (pebble equivalent).

..
4.3.10. Northern (?Barren) Zone

This zone is the least drilled and smapled, anit extends north from 5 336 lOON,
to approximately SOB - 210 at 5 339 650N'. Average Inl values are probably

meaning-less, (see Table 5), and a possible third gold rich zone may

commence between holes SOB 23 and ~Io.

·1

Other, (non marine) heavy mine,:,al Zonation m~y have taken place (and may still

be) in the lower reaches of the lIenty River, as sug;;ested by the results in

Tablesl and 3.
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118023
TABLE 5

J!F'..AVY MINEllAL INTERVAL DATA PE:JlHLE Actual
EQUIV. Gold

Hole Equiv. Equivalent Grades - ppm (ppb for All) Gold Mass
-6mt% Cass. Rutile Zircon Gold (ppb) (xlO g)

I. SOU'fJIEllN GOLD nICH) ZONE
SOB27 0.5 1.5 742 5'.2 16 46 34.54

2 15.0 61 12184 20281 4 18 1.90
3 (20.7) 67 14527 27530 9 9 19.11
4 13.8 . 54 9732 21757 8 30 7.84
5 44.2 457 28078 9'.963 38 1'.0 28.24
6 12.0 18 8165 13565 2 2 2.90.
7 27.7 127 18115 56357 30 78 32.17
8 15.6 35 10312 16288 5 20 5.96
9 48.0 202 28741 66525 42 8'• 86.64

10 30.0 61 180'.0 34573 26 100 21••81

Ave: 22.75 108.3 1',864 35238 19.1 52.7

2. INTEIl.\1E1l IATE (GOLD PUOR) ZONE
SOBll 26.1 25 12938 21734 2 8 2.86

12 31.4 30 19041 36273 3 6 2.05
13 28.6 53 15770 31010 5 12 7.18
110 15.2 10 961.7 ID233 2 3 3.02
15 41.4 21\ 21618 28458 3 9 3.04,
16 23.4 11 12369 13597 2 3 2.09

Ave: 27.7 26.2 • 15230 23551 2.8 6.8

3. NOUTJIEllN (GOLD RICH) ZU~

SOBl7 14.2 6 6345 1.815 1 15 2.14
26 (7.8) 9 3051 3259 7 19 16.22
18 13.2 17 5252 6135 5 12 '•• 91
25 ~~.5~ 1.5 1994 1280 81 211 169.65
19 _.8 35 7375 12071 1 4 1.99
20 16.9 8 5205 3174 39 39 15.09

• A-ve: 10.2 13.0 1,870 5122 22.3 50.0

4. NOUTllEll'l (DAnnEN) ZONE :
SOB21 4.2 2 1183 968 2 5 1.99

22 0.7 42 27 0.2 1 0.45-
23 0.6 0.4 176 133 1 3 1.96
24 3.9 10 961 . 1222 4 19 4·03

.

Ave: 2.3 3.1 590 588 1.8 . 7.0
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4.4. HEAVY MINEllAL n.esouncES (OCEAN· IJK,CU)

4(4.1. Southern (Gold Rich) Zone

~.4.l.l. Cs - Rt - Zr Deposit

4.4.3.2. Gold Deposit

Strike and width as above, average thicl~nes = 0.45m, volume .. 189 00m3

mass .. 302 000 tonnes.

.-
thickness .. 1.1.4m, width'" 100m, Volume _ 1.75 200m3

4 •4•4 SUI,C.l\RY

4.4.4.1. Cassiterite - Rutile - Zircon Reso~ces ..
6 .

Southern Zone: 0.76x10 tonnes @ 0.01~ Cs, 1.6% Rt, 3.~ Zr.

Intermediate Zone: 0.41x106 tonnes @ 0.003% Cs, 1.5% nt, 2.31' Zr.

Northern Zone: 0.97x106 tannes @ 0.0011' Cs, 0.5% Rt, 0.5% Zr.

Totsl: 2.14 x 106 tonnes @ 0.005~ Cs. 1.08% Rt. 2.0~ Zr.

4.4.1.2. Gold Deposit

Strike 4.lIcm, average thickness .. 0.50m, width"= 100m, Volume = 205 OOom3

mass = 330 000 tonnes.

4.4.2.2. Gold Deposit

Strike and width as above, average thickness .. 0.46m, volume = 96 600m3,

masa - 155 000 tonnes.

Although work was of a reconnaissance nature, previous studies of Ocean Beach,

combined wi th the present work, allow estimation of the size of the inferred

heavy mineral bearing placer deposits, using an SG of 1.6 tonnes/m3•

4.4.2. Intermediate (Gold Poor) Zone

4.4.2.1. 'Cs - Rt - Zr Deposit

Strike .. 2.lIcm, ave. thickness .. 1.23m, width "'-100m. volume .. 258 300m3 ,

mass = 413 000 tomlea.

Strike - '.3km, average

mass - 760 000 tonues.

.4.4.3. Northern(Gold Rich) Zone

4.4.3.1. Cs - Rt - Zr Deposit

Strike .. 4.2km, average tllickness = 1.45m, width ':IOOm, volume = 609 OOOn?

mass" 974 000 tanneR.

•
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(N.B. The actual Jlrades of cassiterite and gold are probable 1Dini~um values,

as discussed in Section 5; the actual gold valnes may be ~ 200ppb).

Using apparently reliable data quoted hy McDonald (1970) regarding-HAl ratios,

the proportion of ilmenite is estimated at 3.6%, and chromite 2.4%.

4.4.4.3. Ilmenite Rnd Chro~ite

Al thouJlh not precisely deter~ined during the current phase of work, ilmenite

and chromite were identified in magnetic fraction~ of the table concentrates.

••
:.
j\.
'.,.
•••••'.
••••'.
••

•

9.

4.4.4.2. Gold Resources
6 :0-

Southern Zone: 0.33xlO tonnes @~ 53ppb Au

Inter~ediate Zone: O.15xl0
6

tonnes @ 7ppb Au

Northern Zone: O.30xl06 tonnes @~ 50pnb Au.
6Total: 0.78 x 10 tonnes @ 43 ppb Au.

The diluted gold Jlrade for the 2.14xl0
6

tonnes is 16ppb.

". .

•
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The average mass of samples from t.he ~ludge drilling wasl> 2kg and precise

values may be estimated using the conversion factors in Table 4, with the

This value (x) WAS estimated from the variation of the gold analyses, using

coeffecients of variation.

~-r .
data in Appendix 4.

Although not entirely adequate, the samples from the gold poor zone (SeD II - 16),

are probahly satisfactory for preliminary appraisal.

Effective gold particle masses and sizes were· then estimated from various

graphs, following which probahle gold values at the 95;' confidence level

were calculated.

The minimum adequate sample size is regarded as one in which~20 particles of

gold are present.

Particle size variation is compensated for by adopting the concept of the

effective number of particles (=x) in a sample.

The method utilizes relative errors of 50% at the 95% confidence level;

assumptions inherent in the method are that the gold grains are randomly
•

dfstributed, are of uniform size/mass, and comprise < 0.1;' of all other particles •

5. Illi'LLWILITY ilF SAMPLING

5.1'. INI1UlDUCTION

The re liabili ty, or degree of repreRenta tion of the sampling, and consequently

the analytical resul ts, par ticularly for the heavy heavy minerals prone to

nugget effects, sporadic distribution etc., has been estimated using the

technique of Clifton et al (1969).

5.2. APPI,ICATION

The Ocean Beach drill sample results were then appraised, as detailed in Table 6.

It is apparent that most of these samples were t.o small to contain statistically

acceptable numbers of gold particles.
o

I(;:)~~·
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• "TABLE 6

.
GOLD VALUES (ppb) EFJ?ECTIVE GOLD PARTICLES SAMPLE

ZONE/OR AREA size req. COMMENTS
'X. <:J Range No (aX) Mas86 Size6 for X-20

(10- g) (10- m) (kg)

OCEAN BEACU{SOD2-27)

~~~w data . 8.0 16.3 NA <1 NA NA ?
b mI equivalent n.O 19.0 4-42 2 5 80 8
e)Pebble eqivalent 37.0 51.7 11-118 2 15 120 10

;

SOUTHERN ZONElsOR27-10)
~~}~l Equivalent 19.1 15.3 5-72 1.5 15 120 15
b Pebble Equivalent [ 52.7 45.7 13-212 1.3 45 160 18

64.5 43.1 20-192 2.2 30 '140 10 Excluding SOB-3,6

INTElUlEDIATE ZDNE( SOB11-l6)
~a~HM Equivalent 2.8 1.2 1.3-6.2 6 D.5 40 3
b Pebble Equivalent ", 6.8 3.5 2.7-17 .4 1.9 55 5

NORTITER."! 7.0NE(SDD17-20)

f~.- __(a)1l!.1 Equivalent { 22.3 32.1 NA {q NA NA
10.6 16.1 NA <.1 NA NA . - .. Excluding SOB-25

(b)Pebble Equivalent 150 •0 79.7 NA l <. ~
NA NA 1io --- -17.8 n .1 5-57 7 90 . " Excluding SOll-25

NB: .;,. '. mean
- ~ - standard deviation

Range is the probable variation of true gold values for relative errors of 5~, at the 95% confidence level •

•
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This aspect is considered to be a function of the sample sizes, a feature

discussed previously in Section 5.

A complete grade reconciliation is not possible at present, but converting

the grades quoted by llcDonald (1970) QY a factor of 2, su~gests the following

values:

o..o~

(0.28 + 0.20) x 2 ':. 1.0%

1:::1.0:'zircon

rutile

cassiterite

The EZ Coy (UcDonald 1970) estimated a lIM resource of 1.45 x 10
6

tonnes, @

0.81~ ilmenite, 0, 51,~ chromi te, 0,4~ zircon, 0.2~ leucoxene, 0.20% rutile,
•

and O.Oj~ cassiterite,

6.2. MASS BALANCE

6.2.1. Renty and Kin~ River Sediment Loads

Sampling of the Menty River point bars sugge~ts an average of 0.4~ HU,

with overall gold grade of 1.2 ppb, (Table j): Grab and channel sampling

of tl,e prese~t fluvial sediments in the Lower Henty River (Table 1), indicates

Thus the rutile and zircon grades are comparable, and compali ble with the

previous investigations, but a major discrepancy occurs with the cassiterite

grades.

6, cmn,rENTS

6.1, Resource Reconciliation

The earliest known study of Ocean Beach IThI sands was that by Australian Titan

Products Pty. Ltd., who, in the late 1960's outlined a resource (of unspecified

mass) which graded 0.81~ ilmenite, 0.81~ chromite, 2.67~ zircon and 0.85~

(rutile and leucoxene),

The present resource estimate of 2.14 x 106 tonnes is readily reconciled with
6the 1.45 x 10 tonneage, since McDonald (1970) us.ed a deposit thickness which

was approx. twice, and a dep. width approx. one third, the values used in

this study.

•
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Combination of the data suggests transported grades of 1 g/tollne Cs, 20 gftonne

Rt, 15 g/tonne Zr and 0.5 ppb gold.

13 000 tonnes

85 000 tonnes

65 000 tonnes

10 tonnes

6
0.3 x 10 tonnes

6 x 106 tonnes
(,

4.5 x 10 tonnes

150 tonnes.

Zircon

Gold

Zircon

Rutile

However it is unlikely that concentrating ni"chanisD18 in 'the marine environment. .
would have reworked more than half of these amounts in to phlcerdeposits.

iI' . ' .

If it is also assumed that submarine currents have transported 50% of the

gold, 70% of the cassiterite and 90% of the rutile and zircon out onto the

continental shelf. then the possible maximum remnant (wave reworked etc.)

Gold

lIowever, since the sea level has varied over at least 140m (-120m to +20m

reIntivc to the present level), it is like Iy that a maximum of only 20/140

of the total fluvial sediment load is presently subaerial.

Accordingly, the present discussion will assume that the combined tonneage

of placer concentrated heavy minerals transported by the llenty and King Rivers

since the Pleistocene, is the same as the last set of figures (ie. 13000 t onnes

Onss i teri te

Rutile

Cassi terite

Assuming a similar flow rate to the King River, (which hns heen estimated to

have deposited 30 x 106 tonnes of pyritic waste in its delta over the l~st

100 years), since the Pleistocene epoch (11m). the following masses would

have been transported:

very consistent II}.! contents (0.06 to 0.07%), with overall grades of 2 g/tonne

cassiterite, 20 g/tonne rutile, 20 g/tonne zircon, and 3 ppb Au. llowever,

upon reaching the Southern Ocean, marine erosion has apparently removed 70%
of the Cs. 90% of the Rt and the Zr. and 50% of the gold.

tevCb
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of cassiterite etc.).
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Assuming an average grade of 0.005~ Cs, l.l~ Rt, 2.1~ Zr and 16 ppb Au,the

masses of BY are:

tonnes.

•

the likely

6
stated as "= 10 x 10

of Ocean Beach,
6 6

x 10 !=:: 10 x 10

6.2.3. COJ,lPIRISON

If it is assumed that the likely remnant masses of IlM from both the I1enty

and King Rivers is approx. that shown in section (.2.1., then the rutile mass

balance is reasonable, and the zircon "imbalance" implies incorrect grade

estimates.

tonnes, it is emphasised that the strand deposits east of Ocean Deach have.
not been properly tested, (i.e. those strand deposits between the present

,r .'
sea level and +2201 ASL). Limited channel' sampling' of psrt of the 22m

strand deposit showed low values of liM•

Al though no sampling of King River sediments was done, the presence of gold

in the river was documented early in the history of the state by Gould (1862­

1863), who reported "drift gold in the King~River", approx. near 367 OOE,

5 327 OOON. Gould also discovered gold on the edge of Macquarie Harbour,

south of Kelly Basin, where ODe pebble assayed 70 gjtonne Au. This indicates

that the Gordon River has also contributed gold to the general area.

This exposed part of the 22m strand (near the Strahan Airport) was seen to

be cobble rich, and the +70,,-fraction averaged 45~, compared to ~ 5~ in

6.3. IIFAVY UINEltili, perE,"I'rIAL (E\ST UF·'OC!':.\N BF'~\CII)

Although in seetion 6.2.2. the potential resource was

Based on a minimum of five main strand lines east

insitu resource of heavy minerals may be 5 x 2.14

6.2.2. INSITIJ Il.ESOUHCES OF lIEWY MINEJt\LS

Cassi teri te -·535 tonnes

Rutile 118 000 tonnes

Zircon 225 000 tonnes

Gold 171 000 grams.

However, of interest are the implied grades of Cs and Au, nalUely 0.13%

cassiterite and 1 g/tonne Au.

I ~. \.)~

I
I
I
,

I
I
I

•
I
I
I
I
I
I
I
I
I
I
,
I

I
;
i•

I
I



•~~,\:)

••
:.

•••'. •

•
••
'.
•••••,•
I

••

118031

14.

in the SOB holes.

Removal of the "cobl>le effect" in the channel samples of the 22m strand has

li ttle effect on grades, except sa - ClI - 6, which has an overall grade of

36 ppb Au.

Distribution of the raw grades of illl in to "ill! equivalent" grades was prevented

by two factors:

•
~.3.1. The ubiquitous hlunate staining•

6.3.2. The apparently low IlM content of the sampled intervals.

Miscellaneous observations are as follows:

6.3.3. Ancient tracts of the King River (Figure 1) have heen inferred

from the hydrographic chart of Macquarie llarbour. Several of these tracts

.may explain the occurrence of gold in Ocean Deach sands (e.g. the Northern

Zone may have been fed by route A).

6.3.4. North of SOD - 20, swales appear on the beach; this general area

is of interest for two re~sons, firstly it is the end of the "shadow"

provided by Cape Sorell from the prevailing SW swell, and also it is 2.5km

SIV of "Point Ashwood". This promontory, (located at approx. 358 500E,

5 337 OOON) , probably existed in Pleistence' time and appears to have controlled

the coastal morphololO'.

:
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The work to date has not satisfactorily tested the heavy mineral

potential of the strand deposits between Ocean Beach and Strahan

Airport.

These strnnd deposits have a tOllneav;~ potential of at least 8xl06

tonnes, but the grade of this potential resource is not known.

The inferred resllurce of henvy minerals in Ocl'sn Rench is 2.14xlp6

tonnes, grading 0.005~ cassiterite, 1.1% rutile, 2.1% zircon, 3.6~

ilmenite, 2.4% chromite and 16 ppb gold •

Using prices of $140/MTU for cassiterite, S400/tonne for rutile.

$l20/tonne for zircon, $40/tonne for ilmenite, $100/ tonne for

chrorni te and $1100/0Z for gold, this inferred ore is worth $7.00/

tonne for 6~ recoveries, or S8.1S/tonne for 7~ recoveries.

Substituting grades of 0.03~ cassiterite lind O.2g/tonlle Au

changes the value of the ore to $10.50/tonne (G~ recoveries).

It is recommended that the coastal portion of EL 4/8q be further

investigated; specific aspects of furtller work would be th~

collection of appropriately sized samples, and excavation of

costeans, to assess cassiterite and gold grades with greater

levels of confidence.
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14th May 1985

LAUNCESTON OFFICES
287 WELUNGTON STREET
SOUTH LAUNCESTON 7250

(T. SUMMONS)

strahan Beach Sands.

DEPARTMENT OF MINES-TASMANIA

NEWMONT HOLDINGS PTY LTS

The non-magnetic ~ractionswbre assayed for gold, tin, titanium
and zirconium.

The plus 69911m was weighed and stored. ~ .'._-' .

The minus 69911m was concentrated by tabling.
were allo~ed to run to waste with no further
mass being found by difference.

The heavy mineral table concentrate was dried and magnetically
separated on the high intensity.- "Rapid" magnetic separator.
The magnetics (1,2,3, and 4) were visually examined for
identification of minerals, then combined, weighed and s~ored.

6.

4.

All samples except one were treated in the following manner.
The exception 850398, STG-5, was described as "peat" and its
treatment will be detailed later.

1. The samples were dried and weighed.

2. The weighed samples were then repulped in water, dispersed by
agitation with the portable mixer and wet and dry screened
:t 69911m•

Fifty-eight samples of sand were received from Mr. T.
on behalf of Newmont Holdings Pty Ltd, 616 Lutwyche Road,
Lutwyche, Queensland 4030..

They were stated to have been obtained from E.L. 4/84, near
Strahan, Tasmania..

Determination of gold, tin, rutile and zircon were required.

T~e samples were generally composed of relatively fine sand
with varying amounts of quartz and quartzite pebbles and fibrous
material of vegetable origin.

!rreatment

Reg. Nos 850394-850451

"'588

1'ELEPHONES: (

MetaUurgical Research . . ..}
Laboratory . . . • . . 44 2431-2
Mines Inspection .. . . . . (2 lines)
&plosives lie 1nlUmmable Liquids

•
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The tabulation shows the levels of the elemAnts of interest
in the non-magnetic concentrates and, by calculation an overall
value for the samples as received.

Non Magnetic portion

In this product, the tin is present as cassiterite,
titanium as rutile, and zirconium as zircon.

.- ...

and yttrium
Some varietie,

118042

"equal to or les
quite meaningful
the limit of

:

- 2 -

with an aste~isk.signify

The result is however
been detected at or near

present.

Reporting of Results

garnet, ilmenite and magnetite.

A considerable amount of greyish-green material, possibly
epidote, was present in the feebly magnetic fraction.

Not much monazite was observed and some chromite may be

Significant amounts of Hafnium were detected,
and thorium were also present in measurable amounts.
of zircon can contain these elements.

Over the whole operations, three grains of gold were observe
These were seen (one in each sample) in SOB-5, SOB-9 and SOB-25
by panning the Mis N fractions and microscopic examinations of
the pan.concentrates. This exercise was undertaken to actually
visually confirm the presence of gold. It is possible that some
go+d may be absorbed in carbrona.ceous material and hence not detected

Assaying

Gold was determined by aqua-regia solution of either the
unground whole non magnetics, or where the mass of this was too
large, on a pan concentrate from it. The aqua-regia residue~

were recovered-,--reconstituted where necessary, ground and assayed
by XRF, for the other elements mentioned.

Mass loss by solution in the aqua-regia treatment was
negligible,

The aqua-regia solution was diluted extracted with MIBK and
gold determined on the MIBK extracted by A.A.S.-

Minerals present in the Concentrate.

Magnetic Portion

The minerals identified with reasonable certainty were,
. in order of abundance:-

Gold values marked
, than" the indicated result.

in that gold has definitely
measurability.

•
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­
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I
I
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Note The sample consisted of white sand contaminated with earthy,
fibrous vegetable matter.

A. sample was riffled out, ignited and the determinations
carried out with the following result.

•

,.

1180:13

Nil (fire assay)
350

500

150

1.27
2.011
1.666

:

x
X

X

- 3 -

~llington)
C ief Chemist & Metallur ist

Au
Sn
Ti
Zr

"Ash"

On Ash

Sn to cassiterite
Zr to zircon
Ti to rutile

Conversion Factors

Mr. Summons requested that this sample be ignited
to burn off humic material, and gold, tin, titanium and zirconium
determined on the calcined residue.' .

"Peat" Sample

•
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~~'b 1 18 04 4
f\rr~ 4

I
I

Dry

" Gr.m. TonneMa... per
RegIS... No. Product gr.... M••• Sn Ti Zr Au,
----------- ----------- ------- ------ ---------- ---------- ---------- ------

I
850394 +700u.. 015 200.0 2.18

STG-l 97.76
;

TT 89:53.6
TC MIA 4.4 0.0:5

TC N 1.0 0.01 14200.0 121000.0 ·.143000.0 ~44.800

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 91:59.0 100.00 1.6 13.2 1:5.6 0.00:5

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
M.... " Gr.m. per Tonn.

Reg/Sam No. Product gr.",. M••• Sn Ti Zr • Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850395 +700um DIS 120:5.0 41.06
~TG-2 TT 1728.1 :58.88

I TC MIA 0.8 0.03
TC N 1.1 0.04 3:530.0 .34000.0 24200.0 4.430

----------- ------- ------ ---------- ---------- ---------- .... -----

I Camp H 293:5.0 100.00 1.3 12.7 9.1 0.002

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
Mas. " Grams per Tonne

Reg/Sa.. No. Product gram. Mass Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
I 850396 +700um 015 170.0 5.71

STG-3 TT 2805.2 94.23
TC MIA 0.1 0.00 ~

I TC N 1.7 0.06 1170.0 27:50.0 1860.0 2.320
----------- ------- ------ ---------- ---------- ---------- ------ •

~omp H 2977.0. 100.00 0.7 1.6 1.1 0.001

I ----------- ------- -----'- ---------- ---------- ---------- ------
Dry

I
Mas. " Grams per Tonne

Reg/Sam No. Product grams Mas. Sn Ti Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

650397 +700um 0/5 15.0 0.58

I STG-4 TT 2:568.1 99.35
TC MIA 0.1 0.00

1.140"TC N 1.8 0.07 730.0 1300.0 1050.0

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 2:585.0 100.00 : 0.:5 0.9 0.7 0.001

----------- ------- ------ ---------- ---------- ---------- ------

I .Dry
H••a " .Gr.ms per Tonne

R.g I 5... No. Product
,

M••• Sn Ti Zr Augram.

I ----------- ----------- ------- ------ ---------."r .---~.;.----- ---------- ------
8:50398 +700um 0/5 0 0 No Concentr.tion .

STG-:5 TT 2295.0 100.00 Treat...nt. C.lcin.d

I TC MIA 0 0 Au by Fire A•••y.All ••••y.
TC N 0 0 on c.lcined re.idue

----------- ------- ------ ---------- ---------- ---------- ------

I
Camp H 229:5.0 100.00 350.0 :500.0 1:50.0 NIL

----------- ------- ------ ---------- ---------- ---------- ------
I







'0 1 18 011 ,..,
t\: J

·t ~:=~~~:_~~: Product grams M&S5 Sn Tl Zr Au
----------- ------- ------ ---------- ---------- ---------- ------

850409 +700um OIS 4241.0 57.04

I SR-CH-9 TT 3117.5 41. 93
TC MIA 31.3 0.42 ..

TC N 45.2 0.61 80.0 105000.0 4100.0 0.130

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 7435.0 100.00 0.5 638.3 24.9 0.001

----------- ------- ------ ---------- ---------- ---------- ------
I Dry •

M....... ... Gra..... pltr Tonn.
R..g I S..... No. Product g ..a ...s Ma•• Sn Tl Z.. Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850410 +700u.. 0/5 0 0

SR-CH-l0 TT 1723.0 72.09

I TC MIA 492.0 20.59
TC N 175.0 7.32 440.0 170000.0 344000.0 0.190

----------- ------- ------ ---------- ---------- ---------- ------

:1 CaMp H 2390.0 100.00 32.2 12447.7 25188.3. 0.014

----------- ------- ------ ---------- ---------- ---------- ------
~.- ~·CI1..-

!
I

'I • Dry
Masll ... Gra...s p .... Tcinn.

R.,g/Sa... No. P ..oduct g ..a .... Mass Sn Tl Zr Au,----------- ----------- ------- ------ ---------- ---------- ---------- ------
'I 850411 +700um 0/5 300.0 9.60

SR-CH-ll TT 2156.0 68.99
TC MIA 500.0 16.00 ~

I TC N 169.0 5.41 680.0 161000.0 '315000.0 '·0.020

----------- ------- ------ ---------- ---------- ---------- ------
Camp H 3125.0 100.00 36.8 8706.9 17035.2 0.001

'I ----------- ------- ------ ---------- ---------- ---------- ------
Dry

, Ma.s ... Grams p..,r Tonn..

II Reg/Sam No. P ..oduct grams Mass Sn Ti Z.. Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
I

! 850412 +700u... 0/5 0.2 0.01

'I SR-CH-12 TT 2812.9 91.48
TC MIA 201.9 6.57

TC N 60.0 1.95 480.0 162000.0 153000.0 0.180

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 3075.0 100.00 9.4 3161. 0 2985.4 . 0.004

----------- ------- ------ ---------- ---------- ---------- ----~-

I Dry
M...s .. ... Grams per Tonne

Reg/Sa... No. Product grams Mass Sn Tl Zr Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850413 +700um OIS 0.5 0.01
SR-CH-l~ TT 3247.5 96.94

..

'. TC MIA 81.0 2.42 It'
TC N 21.0 0.63 390.0 156000.0 140000.0 0.090

----------- ------- ------ ---------- ---------- ---------- ------,
I ,Camp H 3350'.0 100.00 2.4 977.9 877.6 0.001:. ----------- ------- ------ --------1r. ---------- ---------- ------
I,'.
I
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Dry

• Mas. % Grams p.r Tonne
Rltg/Sam No. Product Cjrams Mas. Sn TI Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850414 +700um DIS 1.5 0.08.' SR-CH-14 TT 1880.5 99.50
TC MIA 2.2 0.12 ~,

TC N 5.8 0.31 74.0 18800.0 7900.0 0.350

• ----------- ------- ------ ---------- ---------- ---------- ------
Comp H 1890.0 100.00 0.2 57.7 24.2 '0.001

----------- ------- ------ ---------- ---------- ---------- ------

• Dry
Mass % Grams p.r Tonn.

R.g,lS.m No. Product grams Matis Sn TI Zr Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850415 +700um 0/5 28.4 0.31

SR:'l TT 9196.6 99.64'. TC MIA 1.3 0.01 •
'*TC N 3.7 0.04 93.0 15600.0 6600.0 0.530

----------- ------- ------ ---------- ---------- ---------- ------

• • Comp H 9220.0 100.00 0.0 6.3 2.6 0.000

----------- ------- ------ ---------- ---------- ---------- ------
Dry• Mass % Grams p .. r Tonnlt

R..g/S.m No. Product grams Mass Sn TI Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------

• 850416 +700um 0/5 10.8 0.57
SR-2 TT 1891.7 99.04

TC MIA 0.3 0.02

• TC N 7.2 0.38 62.0 9560.0 5260.0, 1.110

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 1910.0 100.00 0.2 36.0 19.8 0.004

----------- ------- ------ ---------- ---------- ---------- ------• Dry
Mass % Grams pltr Tonnlt

• R..g/S.... No. Product gram. M••• Sn 11 Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850417 +700um OIS 27.0 0.46

• SR-3 TT 5796.9 99.26
TC MIA 2.0 0.03, ~

TC N 14.1 0.24 65.0 2000.0 600.0 0.220
----------- ------- ------ ---------- ---------- ---------- ------• Comp H 5840.0 100.00 0.2 4.8 1.4 0.001

----------- ------- ------ ---------- ---------- ---------- ------

• Dry
Mas. % ,,,Grams p .. r Tonnlt

R..g/S.m No'. Product gr.m.. Mas. Sn 11 Zr Au

• ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850418 +700um 0/5 70.8 2.65

SR-4 TT 258~.5 96.65
'M~A

-,

• TC 0.8 0.03 '" -
TC N 17.9 0.67 < 4~0, ' '1300.0 540.0- 0.170

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 2675.0 100.00 0.0 8.7 3.6 0.001

• ----------- ------- ------ ---------- ---------- ---------- ------

•
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I Dry
Mass % Gram6 per Tonn.

I
Re",/Sa.. No. Product gram_ Mass Sn Tl Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
850'119 +700um O/S '17.9 1. 10

SR-5 TT '1302.'1 98.'15

:. TC MIA 1.8 0.0'1 :4
TC N 17.9 0.'11 14.0 1300.0 470.0 0.170

; --------------------- ------- ------ ---------- ---------- ------
!I Comp H 4370.0 100.00 0.1 5.3 1.9 0.001

----------- ------- ------ ---------- ---------- ---------- ------
I

'I
Dry

~lass % Grams per TDnn.
Re'!J/Sam No. Product" ",rams Mass Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ----'--;. •
850420 +700um O/S 0.9 0.03

SR-7 TT 3552.2 99.78

• TC MIA 2.1 0.06 ""'I TC N 4.8 0.13 46.0 13500.0 7400.0 0.620
----------- ------- ------ ---------- ---------- -.--------- ....-----

Comp H 3560.0 100.00 0.1 18.2 10.0- 0.001

I ----------- ------- ------ ---------- ---------- ---------- ------
Dry

Mass 'JC. Gr.m" p.r Tanne

'I Re",/Sa.. No. Product grAms Mass Sn Tl Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------,

850421 +700um O/S 237.0 3.11

"~I
SR-9 TT 7306.0 96.01

TC MIA 1.8 0.02 ~

TC N 63.2 0.86 9.0 600.0 550.0 0.030

il ----------- ------- ------ ---------- ---------- ---------- ------
Comp H 7610.0 100.00 0.1 5.1 4.7 0.000

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
Mass 'JC. G....ms p.r Tonne

R..",/S.... No. Product ",ram.. Mass Sn Ti Zr Au

I ----------- ----------.- ------- ------ ---------- ---------- ---------- ------
850422 +700um O/S 60.0 2.56

SR-19 TT 2227.7 95.20

I TC MIA 17.6 0.75 tN
TC N 34.7 1.48 190.0 48000.0 55000.0 0.090

----------- ------- ------ ---------- ---------- ---------- ------

I
Comp H 2340.0 100.00 2.8 711.8 813.6 0.001

----------- ------- ------ ---------- ---------- ---------- ------r..
Dry

I Ma.... 'JC. 0 ....10.. p .. r Tonn.
Re",/S.m No. Product ",r.m. M••• Sn Ti Zr Au

----------- -----.-:----- -----.-- ------ -""-------- ---------- ---------- ------

'. 850423 +700um OIS 3.8 0.21
SR-20 TT 1784.2 97.50 /,1' .

TC MIA 3.0 0.16 ~
TC N 39.0 2.13 12.0 5800.0 2600.0 0.050

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 1830.0 100.00 0.3 123.6 53.4 0.001

----------- ------- ------ ---------- ---------- ---------- ------
I



.10~~ 1 18050
Dry

I
Mass 'Y. Gr_ms per Tonn..

Re<;j/Sam No. Product grams Mas!! Sn Tl Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850424 +700um 0/5 6.6 0.30

I SR-21 TT 2143.3 99.00
TC MIA 2.8 0.13 ..

TC· N 12.3 0.57 38.0 18000.0 8700.0 0.240

I ----------- ------- ------ ---------- ---------- ---------- ------
Comp H 2165.0 100.00 0.2 102.3 49.4 0.001

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
Mass 'Y. Grams per Tann.

Rea/Sa.. No. Product gram!l Mass Sn Tl Zr Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
~50425 +700um 0/5 43.4 1. 77

508-1 TT 2189.9 89.38 •

I TC MIA 169.0 6.90
TC N 47.7 1.95 610.0 186000.0 185000.0 0.150

----------- ------- ------ ---------- ---------- ---------- ------
• Camp H 2450.0 100.00 11.9 3621.3 3601.8 0.003

I ----------- ------- ------ ---------- ---------- ---------- ------

I
Dry

Mass 'Y. Grams p .. r Tann.
R-s/Sam No. Product srams Mass Sn Tl Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------

I 850426 +700um OIS 83.3 2.64
508-2 TT 2956.5 93.71

TC MIA 83.5 2.65 Jto.

I
TC N 31.7 1.00 1160.0 17:5000.0 242000.0 0.060

----------- ------- ------ ---------- ---------- ---------- ------
Calllp H 3155.0 100.00 11. 7 1758.3 2431.5 0.001

----------- ------- ------ ---------- ----o~7~~----------- ------
I Dry

Mass 'Y. Gram.. per Tann.

I Re<;j I 5alll No. Product grams Ma•• Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
850427 +700ulll 0/5 0.4 0.02

I
508-3 TT 1637.0 79.27

TC MIA 300.2 14.54
TC N 127.4 6.17 850.0 141000.0 222000.0 0.150

I ----------- ------- ------ ---------- ---------- ---------- ------
Camp H 2065.0 100.00 52.4 8699.0 13696.3 0.009

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
Mass 'Y. ." Gram. p .. r Tonne

Re<;j/Salll No. Product grams Mas. 5n Ti Zr Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850428 +700u.. 0/5 206.0 8.75

508-4 TT 2017~ 1 85.72•

I
TC MiA 83.8 3.56

TC N 46.1 1.96 880;1>- 119000.0 221000.0 0.170

----------- ------- ------ ---------- ---------- ---------- ------
Calllp H 2353.0 100.00 17.2 2331.4 4329.8 0.003

I ----------- ------- ------ ---------- ---------- ---------- ------

I



;t~ I l ~OSI

I
Dry

Mass % Grams per Tonnv

Res/Sam No. Product grams MaIO" Sn TI Zr Au

----------- ----------- ------ ---------- ---------- ---------- ------

I 8~0429 +700um OIS 148.0 7.20
SOB-~ TT 1~70.7 76.43

TC MIA 231.7 11.27

I
TC N 104.6 ~.09 2590.0 121000.0 340000.0 0.270

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 2055.0 100.00 131. 8 6158.9 17306.1 0.014

----------- ------- ------ ---------- ---------- ---------- ------
I Dry

~lass lC. Grams per Tenn.

I Reg/Sa.. No. Product grams Mas~ Sn TI Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
850430 +700um OIS 3.5 0.17

SOB-6 TT 1834.6 91.27 •

I TC MIA 123.5 6.14 '*"TC N 48.4 2.41 410.0 142000.0 196000.0 0.060

• ----------- ------- ------ ---------- ---------- ---------- ------
I Comp H 2010.0 100.00 9.9 3419.3 4719.6 0.001

----------- ------- ------ ---------- ---------- ---------- ------

I Dry
Mass lC. Grams per Tonne·

Reg/Sa.. No. Product grams Mass Sn Ti Zr Au

I ----------- ----------- ------- ------ ---------- ---------- ---------- ------
850431 +700um OIS 91.0 3.71

SOB-7 TT 2063.6 84.23
TC MIA 197.9 8.08

I TC N 97.5 3.98 1090.0 118000.0 305000.0 0.330

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 2450.0 100.00 43.4 469~.9 12137.8 0.013

I ----------- ------- ------ ---------- ---------- ---------- ------
Dry

I
Mass lC. Grams per Tonne

Reg/Sa.. No. . Product grams Mass Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------

I
8~0432 +700u.. OIS 87.0 2.92

80B-8 TT 2686.~ 90.30
TC MIA 151.8 5.10

TC N 49.7 1.67 710.0 160000.0 210000.0 0.120

I ----------- ------- ------ ---------- ---------- ---------- ------
Comp H ,. 297:5.0 100.00 11.9 2672.9 3508.2 0.002

----------- ------- ------ ---------- --O:.267r~f, '---------- ------

I Dry

"Mass lC. Gram.. per Tonne

I
Reg/Sa.. No. Product grams Mass Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
8~0433 +700um 0/8 16.7 0.~4 •

SOB-9 n' ,2090'.3 67.43

I TC MIA 76~.0 24.68 ;,r-, .
TC N 228.0 7.3:5 1440.0 1~6000.0 300000.0 0.380

----------- ------- ------ ---------- ---------- ---------- ------

I COMP H 3100.0 100.00 10:5.9 11473. :5 22064.:5 0.028

----------- ------- ------ ---------- ---------- ---------- ------

I







I~~~ 1 1805 4

I
DI"Y

Mass % Grarn& per Tonn.
Re'3 /Sam No. Pl"oduct grams Masts Sn T1 ZI" Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------
I 850444 +700um O/S 136.0 8.05

S08-20 TT 1487.8 88.04
TC MIA 50.8 3.01

I TC N 15.4 0.91 150.0 79000.0 40000.0 0.980

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 1690.0 100.00 1.4 719.9 36'1.5 0.009

I ----------- ------- ------ ---------- ---------- ---------- ------
·DI/Y~

DI"Y
MiOSS " Grams pel" Tonn..

I R"'3 /Sam No. Pl"oduct grams Mass Sn T1 ZI" Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850445 +700um O/S 235.0 11.58

I S08-21 TT 1745.3 85.98 •
TC MIA 31.6 1.56 ..

TC N 18.1 0.89 100.0 47000.0 32000.0 0.110

I
• ----------- ------- ------ ---------- ---------- ---------- ------

Comp H 2030.0 100.00 0.9 419.1 285.3 0.001

----------- ------- ------ ---------- --,-------- ---------- ------•(' v

I DI"Y
MiOss " Grams pel" Tonn.

R..'3 I SiOm No. Pl"oduct- '3l"ams Mass Sn Ti ZI" l\u• ------_ ..... _-,- ----------- ------- ------ ---------- ---------- ---------- ------
850446 +700um O/S 294.0 9.56
S08-22 TT 2766.6 89.97

I TC MIA 12.6 0.41 *TC H 1.8 0.06 60.0 28000.0 15000.0 0.250

----------- ------- ------ ---------- ---------- ---------- ------

• Comp H 3075.0 100.00 0.0 16.4 8.8 0.000

----------- ------- ------ ---------- ---------- ---------- ------

• Dry
Masl; " Gl"ams pel" TChne

R.g/Sam Ho. Pl"oduct '3l"ams Mass Sn Ti Zr Au

----------- ----------- ------- ------ ---------- ---------- ---------- ------

• 850447 +700um OIS 130.0 6.28
SOB-23 TT 1927.4 93.11

TC MIA 8.9 0.43 Jf$

• TC N 3.7 0.18 140.0 59000.0 37000.0 0.530
----------- ------- ------ ---------- ---------- ---------- ------

Comp H 2070.0 100.00 0.3 105.5 66.1· 0.001

----------- ------- ------ ---------- ---------- ---------- ------• DI"Y .-
Mats. " Grama pel" Tonn.

• R"'3 /S... No. Pl"oduct grams Mass Sn T1 ZI" Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850448 +700um OIS 121.. 0 6.00 ••

• S08-24 TT 1850.2 91.82
TC MIA 25.5 1.27 ". .

TC H 18.3 0.91 510.0 35000.0 37000.0 0.220

----------- ------- ------ ---------- ---------- ---------- ------• Comp H 2015.0 100.00 4.6 317.9 336.0 0.002
_.:._-------- ------- ------ ---------- ---------- ---------- ------

I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Dr·y
Mass '1. Grams per Tonne

RegiS•• No. Product grams Mass Sn Ti Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850449 +700um O/S 13.0 0.62
S08-25 TT 1935.7 92.84

TC MIA 103.1 4.94 •
TC N 33.2 1.59 75.0 75000.0 40000.0 5.110

----------- ------- ------ ---------- ---------- ---------- ------
Camp H 2085.0 100.00 1.2 1194.2 636.9 0.081

----------- ------- ------ ---------- ---------- ---------- ------
c

Dry
Mass '1. Grams p .. r Tonn..

Reg/Salll No. Product grams Mass Sn Ti Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------•850450 +700ulll O/S 238.0 9.64

S08-26 TT 2040.5 82.61

• TC MIA 140.8 5.70
TC N 50.7 2.05 330.0 89000.0 79000.0 0.320

----------- ------- ------ ---------- ---------- ---------- ------
Camp H 2470.0 100.00 6.8 1826.8 1621. 6 0.007

----------- ------- ------ ---------- ---------- ---------- ------
c'13

Dry
Ma... '1. Grams p .. r Tonne

RegiS... Na. Product grams Mas. Sn Ti Zr Au
----------- ----------- ------- ------ ---------- ---------- ---------- ------

850451 +700ulll OIS 30.5 1.37
S08-27 TT 2184.1 98.16

TC MIA 8.2 0.37
TC N 2.2 0.10 420.0 155000.0 94000.0 15.700

----------- ------- ------ ---------- ---------- ---------- ------
Comp H 2225.0 100.00 0.4 153.3 92.9 0.016

----------- ------- ------ ---------- ---------- ---------- ------
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