
976001
"b\ - \"SL+9

D. J. SMITH
MINING ENGINEER

22 MAY, 1981

-Ci ;;. E.O, ~I

Re,.lyod 27 MAv 1981
AMlWlrtd " E & IL

"

JUNE, 1980 TO MAY, 1981

BY BMI MINING PTY. LIMITED

REPORT TO DEPARTMENT OF MINES, TASMANIA

ON THE BEACONSFIELD GOLD TAILINGS PROJECT

I
•

I
II.;
,

I
:1
I
I
I
I
I
I
I
I
I
I
I
I
II
I
I
I



I
I,

\"

I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I

~ CONTENTS

1. Introduction

2. Leases

3. Metallurgical Testwork

3.1 Introduction

3.2 Results

3.3 Conclusions

3.4 Present Programme

3.5 Future Work

4. Environmental Considerations

5. Expenditure

Appendix I Department of Mines Report R792

Appendix II Mitchell Cotts Report, October, 1980

Appendix III 'Pontifex Report No. 2949

. Appendix IV Beaconsfield Assay Plan Map

Page

1

2

3

3 - 4

5

5

6 - 7

8

9

976002



I ~
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~..

'''''.''('t

1. INTRODUCTION

This report serves to inform the Director of Mines of the work being
performed by BMl Mining Pty. Limited, 01 the Beaconsfield gold dumps.

•
The tailings from the Tasmania Mine lie in and adjacent to the Middle
Arm cove of the Tamar River. The tailings in the tidal area are held
by BMI Mining Pty. Limited under four mineral leases. A fifth lease has
not been granted, due to a complication in compensation to owners of
private land within the lease.

An exemption of labour conditions has been granted by the Director, for
the period 1 December, 1980 to 1 June, 1981. This report fulfils the
stipulation, whereby a detailed report was required at the end of the
six months exemption, to ascer1ain the necessity of a further exemption.

The report covers the twelve months ending May, 1981. The scope of
activity during that period has concentrated on refining the metallurgical
processing. A series of tests on the dissolution phase were earned out by
the Department of Mines laboratory, in Launceston in 1980. Present
testwork is examining the suitability of the carbon-in-pulp process of
gold recovery. This testwork, if successful, will be followed by detailed
flowsheet and plant design in early 1982. Environmental approvals would
then be sought, to allow plant construction and subsequent mining and
processing.



2. LEASES

The four mineral leases 61M/73 (21 ha.), 62M/73 (11 ha.), 63M/73 (15 ha.)
and 96M/74 (100 ha.) were 9ranted on 1 August, 1976 for a period of
twenty-one (21) years.

Lease 969P/M has not been granted, but remains in application.status. This
lease application covers the surface stockpile of tailings adjacent to
lease 63M/73. The area applied for covers private land and some Crown land,
and requires compensation to be paid to the owners of the private lands.
The private land comprises part of Lot 10439 and part of Lot 7300. A deeds
search in 1977 found that certain owners of these two lots could not be
traced. Section 73 of the Mining Act, 1929 requires compensation be secured
with the owner of private lands within a lease. BM! has instructed its
solicitors in Tasmania, Shields Heritage Stackhouse and Martin, to initiate
action under Section 74 of the Mining Act, 1929. This allows the Warden's
Court· to determine the appropriate compensation, to obtain the order required
to enable the lease to be granted. Our solicitors are determining the
current land ownership as the first stage of investigation. A Warden's
Court· hearing will then be sought.
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3. 976005

METALLURGICAL TESTWORK

3.1 Introduction

In May. 1980. BMI commissioned Mitchell Cotts Projects .(Australia)
Pty. Limited to appraise the previous metallurgical testwork. Mr.
Colin Harris. of Mitchell Cotts devised a comprehensive test
programme to evaluate various procedures (pre-washing; cyanidation
of untreated·ore; sulphide flotation and cyanidation; roasting
sulphide concentrate) on·representative samples. Gold dissolution
with time was to be examined. to determine the effect of
reprecipitation of.gold out of the cyanide solution.

For the first time. the dump was sampled and tested as three
distinct areas. based on location and grain size. The coarse
surface stockpile was treated as one sample. The tidal flats
were divided in two. with the northern. downstream area being
finer and richer in gold values. The enclosed map shows sampling
locations. These areas represent approximately equal tonnages
of tailings.

The programme was decided between Colin Harris and Hugh Wellington.
Chief Metallurgist of the Department of Mines Laboratories in
Launceston. The testwork was performed in these laboratories. and
commenced in June. 1980. immediately following the bulk sampling.
Minor breakdowns and laboratory workload delayed the programme.
which was completed in October. 1980. The results are published
in Department of Mines Report R792. October. 1980. A copy of R792
and the Mitchell Cotts appraisal are included in this report. A
mineralogical report on the carbon float concentrate from R792 is
also included (Pontifex report No. 2949. July. 1980).

3.2 Results

The scope of the R792 testwork dealt .solely with the gold-cyanide
dissolution phase. as did most of the previous Department of Mines
tests. The work was to confirm the past work. and to identify the
optimum processing techniques suited to a small mining operation.

R792 testwork concentrated on two mainstreams:

Test A: cyanidation of material ground to minus 75 ~m.

Test B: sulphide flotation of material ground to minus 75 ~m,

and cyanidation of the various products.
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Gravity concentration methods of tabling and jigging of ground
material were not considered, because of poor recoveries from
cyanidation of such concentrates in earlier test R655 pt II.
Also cyanidation of.unground, as received material was not
considered, because past tests (R697 and R717) showed gold
dissolution to be less than that of ground material, and not
greater than 54%, though repreclitation was never considered
in these tests. -

The straight cyanidation tests (A) maintained the three indivirlual
sample areas. The. samples were grouped in the sulphide flotation
tests (B). In both cases, by sampling at three hourly intervals,
the premise of reprecipitation of dissdved gold was investigated.
This previously unexamined aspect showed in Test A that the
optimum cyanide contact time was nine to twelve hours.
Reprecipitation occurred after this time, and one test showed
re-dissolution of gold after twenty-four hours. These tests
ceased at twenty four hours, thus the dissolution/reprecipitation
cycles were not examined beyond the first dissolution peak. Test
B, however, progressed. for only fifteen hours, and thethree
hourly samplings indicated that the dissolution peak may not have
been reached. But no significant increases in dissolved gold
values could be expected, as rates of dissolution had generally
eased.

Test A consisted of four strands. In addition to the differences
in physical location of three samples, a fourth sample was
subjected to flotation to remove charcoal. The trends that
emerged were:

i) optimum cyanide contact time for the three samples was nine
to twelve hours.

ii) there is a pronounced relationship between tailings grain
size, gold head grade and gold recovery. As one progresses
downstream towards the finer tailings area, the gold values
are higher, and give higher recoveries.

iii) an advantage of preconditioning by carbon flotation, may
conservatively increase recoveries by 7.8% •. In this case,
the average gold recoveries become 69.9%.

Test Binvolved sulphide flotation in four stages. Cyanidation of
all concentrates and tails gave poor gold recoveries. Calcination
of the final sulphide concentrate did not markedly improve gold
recovery. Any flotation circuit would require cyanidation of the
tailings, because the final concentrate, while having a gold grade
of 51.7 gm/tonne, contained only 20.5% of the total gold. Flotation



3.3 Conclusions

Neither series~ tests tac~d the problem of contaminants,
Hg, Sb, and Cu in the process effluent.

produced two concentrates and three tailings. each containing
approximately 20% of the total gold. The best result. from
~anidation of all products, was 44.7% gold recovery. The
conclusion was that sulphide flotation is not amenable to the
Beaconsfield material.

3.4 Present Programme

The present testwork is aimed at determining the applicability of
the carbon-in-pulp process. Tests in the past (R675 and R697)
showed fair recoveries of gold from cyanide solution, but are not
considered indicative of the method's potential.

97GOO~'5 .

The most efficient extraction of gold from a feed of the
Beaconsfield material will require grinding to minus 75~m, carbon
flotation and controlled cyanide contact. The quantity of gold
going into solution. and reagent consumption 'have been calculated
on the arithmetic average, of individual sample ,resMts. Laboratory
figures are 69.9%' gold recovery. with cyanide and li~e consumption
at 6.2kg/t. and 2.3kg/t. respectively. However, the preflotation
indicated a saving in reagent usage.

The plant circuit suggested by C. Harris was cyanidation under the
conditions mentioned above. Han;s then suggested'two stage filtration
for recovery of the pregnant cyanide solution. followed by zinc
dust precipitation.

However. BMI wish to consider the carbon-in-pulp method of gold
extraction. This technology 'of absorption/desorption/electrolysis.
has potential advantages of savings in plant capital, operating
expenses. and increased gold recoveries. Plant simplicity is achieved
by the absence of the two filtration stages prior to prectNtation.
Once the gold is absorbed into the activated carbon. then the carbon
may be safely transported to another location for gold stripping and
reactivation. A strong advantage is the mechanism of the carbon
absorbing the gold from the cyanide solution. As the gold goes into
solution. the activated carbon absorbs it, thus denying the other
carbon contaminants which are responsible for the reprecipitation
in testA. In addition. the removal of gold from the cyanide
solution may be expected to drive dissolution chemical action forward,
resulting in an increase in recovered gold in the order of five
percent. The gold solution peaks which occur at different times
(nine and twelve hours) are thus never reached.
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6. 97600 S

A series of preliminary tests are ~ng carried out in May, 1981
by the metallurgi'cal testing company. Miller-Kappes Company of
the United States. This company, headed by Mr. D. Kappes, has
a large established laboratory in Reno Nevada for gold
metallurgy testwork. Currently the company is supervising a
carbon-in-pulp plant being erected at the Meekatharra gold
dumps in the Murchison Goldfields, W.A. Kappes is doing this
work in his role as principal consultant for Argosy Gold Mines
N.L.

Mr. Kappes has studied all the previous testwork, and has formulated
two stages of testwork. The first stage is aimed at indicating the
maximum overall percent recovery that could be obtained in a very
conservatively designed system. If this result is encouraging, then
full scale tests will follow.

The bulk sampling was completed in March, 1981. The dump has been
split into three areas, on the lines of R792 testwor~. The sampling
points were almost identical, and are located on the accompanying
map. An additional sample was taken to include the plant matter
growing in the tidal flats, to determine its degree of carbon
activation. A sample from the creek bed was also included. The
first stage work commenced in May, 1981, and is due to be
completed by the end of the month. The cost of this testwork is
$1,400 (exclusive of sampling and airfreight costs).

The· second stage testing will be much more detailed, and will take
three months at a cost of $72,000 (exclusive of sampling and
airfreight costs). The extent of these tests will be:

a) grinding times followed by C-in-P leaches.

b) pre-oxidation to eliminate organic carbons and soluble
polysulphides, both. of which can inhibit gold dissolution
and carbon absorption.

c) optimum chemical composition and leaching temperature.

d) build up of base metals in solution (Hg, As and base metals).

e) methods of base metals removal to environmentally acceptable
limits (particularly Cu).

f) effect of sea water in absorption/desorption behaviour of
activated carbon, and the electrolytic recovery section.

3.5 Future Work

Certain additional tests may be required as the programme
develops. However, this testwork has been designed to provide
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sufficient data for a complete plant design. The ensuing
stages of plant design, construction and commissioning are
estimated to require twelve months. The cost of these
subsequent stages will depend on the plant specifications,
but are expected to be in the order of $1.5 million.

Additional exploration is planned to delineate the extent of
the gold bearing tailings in lease 96M/74. In addition,
check drilling will confirm the 1973 augering of the tidal
leases 61M/73, 62M/73 and 63M/73.

976009
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4. ENVIRONMENTAL CONSIDERATIONS

BeforeBMI's four mineral leases were granted in 1976, an environmental
impact statement was prepared by the Port of Launceston Authority. Several
aspects of this study need to be revised. The original proposal was to
treat the dump material with no size reduction, then use the tailings in
foreshore reclamation. However, the most recent testwork requires grinding
of all the material to minus 75 microns. The solids portion will be too
fine for the previous reclamation scheme, and new disposal methods are being
investigated. Previous tests have shown that the liquid refuse contains
excessive copper. Liquid emissions must conform to the standards set in
the Environment Protection (Water Pollution) Regulations, 1974. The second
stage Miller-Kappes testwork will address the whole spectre of base metals
in solution.

Additional changes are envisaged in both the winning and processing methods.
The. 1975 submission proposed excavation by a land-based Sauerman scrapper type
operation for the river work. But present thinking is towards a cutter-suction
dredge, to enable more precise extraction of the variable thickness
tailings. The current proposal, involving a ball milling circuit, will need
to be examined with regard to noise emission .

The Department of the Environment has issued to BMI a licence (No. 1289) to
operate at Beaconsfield. The matter of changed working conditions has been
discussed with this Department. They require a submission to obtain a
modification to the existing operating licence. Changes in working methods
will not be decided until the detailed Stage II testwork has been completed.
Applications'will be placed with the Department of Environment at the
appropriate time, when metallurgical and plant design details are completed.
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5. EXPENDITURE

The figures below are the expenditures by BMI Mining Pty. Limited on the
Beaconsfield leases.· These figures include testwork and associated
activities, but exclude BMI Mining staff costs or administration costs.

Costs for 12 months, June, 1980 to May, 1981 = $ 22,000

Budgetted for 12 months, June, 1981 to May, 1982 = $ 116,000



Flease find here\1ith above re'}ort.
cOTIfir~ previous s~c?lin9 brades and the-test
recoveries obttined in Rb97, R717 L R763, end
the poor recoveries fro;;; sulphides.

DEPARTMENT OF MINES-TASMANIA

C;~--=--=:--­

(~.-K.~1ellington)
Chief Chemist & lietallurgist.
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APPENDIX I
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15th October 198J

LAUNCESTON OFFICES
287 WELUNCTON STREET
SOUTH LAUNCESTON 7250

Ltd,

Attention I·jr. C. ;':['.,..,..is.

Yours 12ithfully,
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C~· ~-- ---- --- - --- \ -
~\

R792

I·Ii tchell Cotts Projects (Aust)
246 St. Geor£es Terrace,
Pel'th :J.k.. 6000

Dear Col,

~
Me..lutgical Raeuch • . ..}
Labontory •• ., •. '" 2131-2
Mineo Ins~.. .• •. (2Jm.s)
Explosi... '" Inlbmmablc Liquida
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LAUNCESTON OFFICES
287 WELLINGTON STREET
SOUTH LAUNCESTON 7250

14th Ootober 1980

DEPARTMENT OF MINES-TASMANIA

Sample Reg. No. a01579 801580 801581
'/J Mass <0.4 'f. <0.1 '/J 0.' 'f.

{ mostly shell shell small stones
contents charcoal. charooal charcoal

small stones root .fragments ' twigs
wood chips some shell

GOLD RECOVERY fESTS ON BEAOONSFIELD TAILINGS TAKEN

zgOM MIDDLE .ARM.

+ 1.24mm l!'ractions

The screen oversize :trom each sample is described in
the follOWing tablet-

.
Each sample. in its original wet condition was pulped

with ths addition of water and wet screened on a 457mm dla.
Sweco scresn :titted with a 1.24mm soreen cloth. The screen
undersize was pumped to a Galigher automatic sampler operating
oontin1,lously. This in!tial' sample was fed to a small rotary
distributor with six outlets, providing six samples.

Sampling

Description Reg. No. Site,No. Wet Mass ~)

Pine Area - Sample 1 a01579 1, 2, " a, 9 6a.1
Medium Area - Sample 2 801580 4, 5, 6, " 10 6,.2
Coarse Area - Sample , a01581 11, 12. H, 14. 15, 95.7

16, 17

The method of treatment of the samples was devised in
consultation 'with Mr. C. Harris of Mitohell Cotts Projects
(Australia) p/L.

\

Three samples were submitted by B.M.I. Mining, taken
:trom three areas, :tine area, medium area, and ooarse area. !l!he
fine and medium areas were 111 the tidal fiats of Middle Arm,' while
the ooarse area was "The stockpile", situated on the northern side
of MidlUe Arm Creek where it nows into the tidal fiats.

Details o:t the three samples were as follows:-

T&1,~"""
,MeI2l1UJ"gic:al R....rch ., ..} «2431.2
Laboratory • • • • • • .
Mines l<Upection •• ".:• (2 lines)
Esploai.es '" Inflammable Liquid-

1
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]

J
]

J
J
J
J
f]

J
]

~J

~]

~]
,]
~]

~]
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0:> - 2 - 976014
'''''] One of the samples !rom the rotary distributor was sized and

a gold and sulphur distribution determined in each case.

] :iI'-I. All samples were kept in the pulped oondition.\ t

] ~izlngs with Gold and Sulvhur Distribution.

fhe sizing, gold and sulphur distributions for the three

]
samples are shown in the following tables.

Reg. No. 801512. Fine Area - Sample 1

] Mass Assays ~ Distribution

SiZe Fraction ~ ~Cum. Au(g/t) §!!) A!! Au Cum. S S.Cum.
] -(m

+ 300 4.8 ....8 2.3 0.37 . '.4 '.4 1.9 1.9

] + 212 6.4 11.2 0.8 0.30 1.5 4.9 2.1 4.0
+ 150 10.8 22.0 0.9 0.'''' 3.0 7.9 4.0 8.0

] + 106 8.9 '0.9 1.1 0.47 3.0 10.9 4.6 12.6
+ 15 9.' 40.2 1.6 0.51 4.6 15.5 5.2 17.8

] + 5' 6.5 46.7 1.7 0.52 ".4 18.9 3.1' 21.5
+ '8 7.4 54.1 1.8 0.67 4.0 '22.9 5.4 26.9

] - '8 45.,9 100.0 5.5 1.46 77.1 100.0 7'.1 100.0
\

Calc. Head 100.0 (,.,) (0.92) 100.0 100.0

]
Reg. No. 801580 Medium Area - Sample 2

] . Mass Assays " Distribution;,

§1ze Fraction ~ ~Qum. !!!W.U ~) Au Au Cum. A S.Cum.-1 (.I!!!)
+ 600 2.4 2.4 2.3 0.34 2.1 2.1 1.1 1.1

] + 425 9.2 11.6 2.2 0.35 7.1 9.8 . 4.' 5.4
+ '00 12.1 23.7 1.3 0.34 6.0 15.8 5.5 10.9

] + 212 17.7 41.4 1.4 0.35 9.4 25.2 8.2 19.1
+ 180 7.7 49.1 J

] + 150 9.' 58.4 1.4 0.47 !301 34.' 10.6 29.7
+ 106 10.0 68.4 1.7 0.76 6.4 40.7 10.1 ,g.8

J
+ 15 6.8 75.2 2.8 1.20 7." 48.0 10.9 50·7
+ '8 6.8 82.0 4.2 1.47 10.8 58.8 13.2 6'.9
- '8 18.0 100.0 6.0 1.50 41.2 100.0 36.1 100.0 '

J
Calo. Head 100.0 (2.6) (0.75) 100.0 100.0

J
.i

I
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11 was necess!U'7 to know 'the propor1ii0na of quartz and
limestona present in the three sample. for ~e design of the
gr1nd1q oirou11l in a proposed plan1l fer 1lhe re-treatlllsn1l of
1lhe 1la1l1q••

AocordiDgl;r, proportionate quan1l11l1s. were taken froll
each size fraction ooar.er than 75 IIIIl for each of the three
sample.. !he +75 IIIIl oompo.ite for each sample were then
assa;redfor acid insole and CO2• The results were &8 follows:-

±..7.2UIIl Composites

801m 801580 801581

Ao1d insole 1- 85.2 81.8 85.'
CO2 1- '.9 4.4 '.6

•
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Reg. No. 801581 Coarse Area - Sample :3

Mass Assays " Distribution
St'zl! haction ~ !Cum. ~)~) !1! Au Cum. §. S.Cum.

(2)
+ 600 9.8 9.8 1.6 0.'6 6.8 6.8 4.8 4.8
+ 500 12.6 22.4 J
+ 425 14.5 ,6.9 1.4 0.'4 16.5 2'.' 12.7 17.5
+ '55 11.2 48.1 }
+ '00 12.2 60.' 1.7 0.41 17.' 40.6 13.2 '0.7
+ 250 g.8 70.1 J
+ 212 6.g 77.0 1.3 0·57 9.4 50.0 1'.0 4'.7
+ 150 9.7 86.7 2.1 0.83 8.B 58.8 11.1 54.8
+ 106 4.5 91.2 '.8 1.26 7.5 66.' 7.9 62.1
++ 75 . '.0 94.2 5.4- 1.61 7.2 7'.5 6.8 6g.5

- 75 5.8 100.0 10.6 '.86 26.5 100.0 '0.5 100.0

Calc. Head 100.0 (2.:5) (0.7:5) 100.0 100.0

Individual Cyanidation ~ests

Approximately two kilogram samples were taken by uSing
the rotary distributor, !rom each o~ the three areas. ~e.samples

were each wet ground batchwise in the 250 ml. SiebteebnSk bowl
and screened on a 75 ~·screen. Screen oversize was returned to
the Sieb mill.

!l!he presence o~ charcoal in the samples·was·cause·~or·some···

concern, so a second sample o~ 801580 was similarly ground and
subjected to notation to remove charcoal. .

20g of ltLlm11lt to give a pH of 8.8, 0.5 mls of fuel oll
and 0.1 m1 of M.I.:a.O. were used ~or the carbon noat. Rougher
notation took , minutes. the rougher concentrate was cleaned ~or

'minutes and the cleaner conoentrate was recleaned for 5 minutes.
!he notation concentrate amounted to 0.28" mass and appeared to be
almost all sulphide. All the notation taUs were combined ~or

cyan1dation.

!l!he three samples and the notation tail were subjected to
cyanldation for 24 hours in Denver laboratory super agitators.
Sodium cyanide addition was aimed at a 0.2" overall solution strength
and the 1n1tial lime add~tion was 0.4g per litre.

. 50 mi. solution samples were withdrawn a1'ter " 6, 9, 12, 15.
and 24 hours for oheoking !ree Cyanide content, protective A1kal1n1t;r1
and gold oontent. Oyanide and lime wsre added at each occasion
to maintain 0.2" BaOB and 0.4 gIl of CaO, and water was added to
make up the volume.

The conditions ~or the four tests and the reagent
addItions made were as ~ollowSI-
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~
'--..J Sample No.

] Time Condition 801579 801580 801581 801580 after
Hours pre-t'lotation

] .. ~""ass kg 1.87 2.485 2.02 2.602
Solution volume t 3.72 4.20 3.72 4.20

] Pulp density " so11ds 33.5 37.2 35.2 38.3
3 Free cyanide gil, . 0.22 0.82 1.16 1.16

] Protective alkalinitY gil, 0.02 0.07 0.06· 0.14
~aCN added S - - - -
CaO added S - - - -] 6 Free cyanide gil, 0.16 1.04 1.26 1.10
Protective alkalinity glt 0.01 0.04 0.03 0.16

] NaCN added S 6.85 4.03 2.75 3.78 .
CaO added g 1.5 1.5 1.4 1.0

] 9 Free cyanide glt 1.76 2.05 2.14 2.39 .
.. Protective' alkal1nlty gil, 0.03 0.09 0.13 0.33

] NaCN added S 0.9 - - -
CaO added S 1.4 1.3 . 1.0 0.3

] 12 Free cyanide gil, 1.73 1.86 2.18 2.20
Protective alkalinity glt 0.04 0.14 0.19 0.35

]
NaCN added S 1.0 0.6 -..
CaO added S 1.4 1.1 0.8 0.2

~
15 F'reecymi1de glt 1.41 2.00 1.90 1.80

Protect!ve alkal1nity g/.f. 0.06 0.21 0.26 0.36

] NaCN added g 2.2 - 0.4 0.8
CaO added S . 1.3 0.8 0.5 0.2

]
24 Free cyanide g/t 1.57 1.90 1.85 1.68

Protective alkalinity gil, 0.11 0.16 0.30 0.30

~
NaCN needed S 1.6 0.4 0.6 1.3
CaO needed. S 1.1 1.0 0.4 0.4

Total cyanide consumption .. kg/t 10.7 5.4 .. 5.5.........5.5, ....

~ Total lime consumption kg/t 4.4 3.0 2.8 1.5

~
DLt~loulty was experienoed in ~llter1ng the solution sam les

~e worst sample to ~ilter was Reg. No. 801579 taken from the ~1ne·

~.
area. Samp~e 801580 was almost as bad.

were J'1l.tra~ion o~ solution s~ples was abandoned and the samplescentrifUged as were all SUbsequent samples.

~
~.

~



"

- 5 - 976018

By the time the 1'lltration di1'1'1culties 01' the 1'hst batch
01' solution samples were overoome, it was time to take the seoond

~~ound 01' samples and 80 no sodium cyanide or lime additions were
. made at the , hour point in the cyanidation programme.

The aolution assays were as :tollows. fhe results are
reported as mg/l o:t gold present in the solution.

, 0.46 0.42, 0.40
6 1.07 0.29 0.44
9 0.96 0.91 0.64

12 1.20 0.87 0.58
15 0.87- 0.84 0.58
24 1.00 0.87 0.56

Lime consumed
to that time
kg/t '.1

0.28

1.2 .

12

59.4

160

16.8

,0.44
0.54
0.87
0.95

__ .0.83
0.81

,801580
after pre­
notation.

9

5.0

1.9

52.1

801581

"

sample

9

1.8

5.0

8015808015li

Time 1'or best
recovery hours 12
f. recovery in
solution at that
time. 74.1

C7anide consumed
to that time
kg/t 8.7

f. Au recovery in
pre-:flotation

f. Hass pre·
:flotation concentrat&

Au assay g/t pre­
:flotation concentrat&

Time

(Hours)

"1

T
J
J
J
J
J
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]

]

]

~]
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~]
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~he recoverieD shown nbove when applied to the calculated
~ead uaa7s of the Ill!ll1plo8 from their 8imiDe anal78eD allow
;~de res1due aBUa,.D to be calculated. !he7 ere au folloW81-

'.

,.,
14.'
0.05

8omplo:,8 _

i2ID1 ~

fhe8e result8 show that tile gr~e ot gold in the talllDga
bcreue. as you. go down Middle Arm and that the gold 18 euler
t.o nCOTer.

11; was tound that the slimes trem the samples from the Udal
nats 14'"'8!S8 did not settlo 0:''' s1;and1n8. Bowever fiocoulQUon
oocurred e.nd B clear we.ter obtainod 1:17 uslQg 8ulphurio ac14 as a
settl1D6 agent. .

settling ot Slimes from T1A2l-~lnt §Pmplee.'

!he Sweoo soreen lIDden1.. arantBted to one .0. , Dezrnr
·sub-.\" pUot plant notBtlon oell where a oarlton oonoontrate
P , 0 WBII node! oU. hol 011 and the frother ferlo 401
were adde4 prior to notation.

Potasalumam.rl zantbate and sulphurio acid were added to the
oarbon noat tall tollowed b7 8ulphide notation in tour Bo. 5
»enTer notation oells, to gin a roUBher ooncentrate ~ 2 0 ana
a roU&her tall.

At the oompletion ot the £1'1n4ing and tlotaUon. a larle
8PUt was toUDd 1D the 1S pa aoreen oloth. A replacement aoreen
oloth VB8 obtained and the ro\l&hllr tall wu retreata4 throu&h
the olrouit. .

nptatlon o[,,l!!l!lk St¥t!?l.t
the autOllllltlo.8empler re3eota b'oll each.ot the three area

8tU:I?lo:a were bulkod aDd were IIcreene4 011 the 451 ~ 41u.
Sweco acreen tl tte4 With. 75 loiii 8creell oloth.

!he Boreen o.,.enl.. grantatlld to a 305. _ d1&m X "' BID·
Denver ball mill.' nut ball m1ll 4lsoh8rgowae pumped baolt to
the &""'00 .areu.

Oalculated heod a88ll7 sit
Reooyor;y In o7Wl1de solution 'J.
Calculated residue assBY £It.

976019
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The rougher tail P 2 ! was sized with the following

ASSaI Au Distribution
Product " Mass !!!....!sl!) (~)

P 1 0 4.11 11.0 18.'
• 2 T 67.56 0.6 16.4
P' T 18.74 '.0 22.8
p 4 r 8.61 6., 22.0
P40 0.98 (51.7) 20.5
H 100.00 ( 2.47) 100.0

The presence of·16.4~ 01 the material·in·the·+·75·~····
range is aurprising and suggests that some leakage has occurred
at the centre washer or around the edge of the screen cloth.

'lhe rougher ooncentrate was subsequently cleaned in
one Bo. 5 Denver 11otation oell to produce a cleaner co~entrate

and a cleaner tail • ,t. The cleaner concentrate was recleaned
in one No. 5 Denver flotation cell to produce a final concentrate
P 4·0 and a recleaner tail P 4 T.

The maes balance and gold distribution for the bulk
flotation test 1s as tollows:-

result:-

Aperture te) ~ Mass !Mass Cum:.
+ 106 7.' 7.'

'+ 90 2..2 9.5
+ 75 6.9 16.4
+ 6, 7.2 2'.6
+ 5' 9...' ,2.9
+ 45 9.8 42.7
+ '8 11.1 5'.8
- '8 46.2 100.0

976020

1!.b.
909

1794
22507

218

Reagent consumption was BS follows,-

- 7 -

PuelOU
Terio 401
Sulphurio Acid

Potassium amyl zanthate

__ J

-]

_J
_J -
]

_l
_l
~]

]

_J
_J
-J
-J
-]

~]

-]

~]

~-]

l-]

~-l
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Cyanidation ~ests on Flotation Products

Qyan1dation tests were carried out on the'rougher
tail ~ 2 T, the cleaner tail ~ , T, and the recleaner tall
~ 4 T.

Cyanidation conditions were kept the same as the
previous series o~ tests. In view of the optimum
oyanidatioh times from the ~irst series of teets, this
series o~ tests was restrlcted to 15 hours.

~e conditions were as ~ollows:-
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Sample

1 Time Condi1:ion F2T F3T, F4T
Hours

J Mass kg 2.327 1.963 2.28
Solution volume t 4.0 4.0 4.0

] Pulp dens11:y " solids 36.8, 32.9 36.3
3 Free cyanide g/l 1.52 0.92 1.14

] Pro1:ec1:ive alkalin11:y g/t 0.0 0.0 . 0.0
HaCN added g 2.0 6.32 3.44

] CaD added g 1.2 1.2 1.2
6 Free cyanide g/t 1.84 1.26 1.43

]
Pro1:ec1:ive alkal1n11:y g/t 0.0 0.0 0.0
HaCH added g 0.65 0.65, 0.65
CaO added g, 3.5 3.5 3.5

] 9 Free cyanide g/t 1.80 1.23 0.49
Protective alkalin11:y g/t 0.06 0.03 0.01

] HaCN added g 0.8 3.0 6.0
CaO added g 1.4 1.5 1.6

] 12 Free cyanide g/t 1.92 1.23 0.71
Pro1:ective a1kalin11:y g/t 0.10 0.06 0.03

] HaCH added g, 0.3. 3.0 . 5.3
CaD added g, 1.2, 1.4 1.5

] 15 Free cyanide g/t 1.96 1.50, 0.84
Pro1:ective alkalin11:y g/t 0.12 0.06 0.06

]
HaCH needed g 0.2 2.0 4.6
CaO needed g 1.1, 1.4 1.4

Total cyanide consump1:ion kg/1: 5.1 11.7 12.3
] To1:al lime consump1:ion kg/1: 4.3 5.4 4.7

]

]

.I
J
I
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\. !rhe solution assays reported as mgtl ot gold present
,... .. in the solution were as tollows.-

!r1me Sample
(Hours) 1'2'1 m m-

:5 0.18 0.14 0.17
6 0.20 0.15 0.18
9 0.21 0.46 0.25

12 0.24 0.6' 0.4'
15 0.26 0.64 0.6'

!r1me tor best recover,y
(hours) 15 15 15

~ reoover,y in solution
at that time 77.5 44.5 17.8

file above results show that cyanidation had stabilised
in the case ot I' 2 !r end I' , '1 but may not yet have
sta,bUlsed in the case ot I' 4 '1.

The carbon concentrate I' 1 C was calcined and the sulphide
concentrate I' 4 0 was halved and one halt was cs1cined.
Cyanidat10n tests were then conducted on the cs1cined I' 1 0,
'the cs1clned I' 4 0, and the other halt ot 'the sulphide
concentrate I' 4 c. ..

. llecause of- the small. quantitJ' ot the sulphide concentra'te
and the cs1cined sulphide concentrate, the pulp densities tor
~ese tests were kept at 2~ so11ds, instead ot about '5~ solIds
as was the case with all the other oyan1dation tests.

An excessive amount ot I1me was required to be a4ded to
the calcined sulphide concentrate to get the desired alkalinity
prior to o~mmencemant ot cyanidation. Lime addition amounted
to 298 kg/t. ot calcine.

!rhe conditions tor these three tests were as tollowsr-
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J . Sample.

Time Condition F1C calcine . 'F4C calcine F4C-
J

•Hours

Mass kg 1.922 0.517 0.65~

'1 Solution volume ~ 3.84 2.31 2.53
• J Pulp dens!1;y . " solids 33.4 20.0 20.7

J 3 Free cyanide g/t 0.57 0.20 0.08
Protective alkalin11;y g/t 0.001 0.64 0.20

] NaCN added g 1.7 4.2 . 4.9
CaO added. g 1.6 - 0.6

]
6 Free cyanide g/l 0.63 0.06 0.98

Protective alkalinity g/l 0.001 0.51 0.26
NaCN added g 5.3 4.5 2.6

'1
CaO added 1.6 0.4, g -· I

9 Free cyanide g/l 1.16 0.08 1.45.,
Protect!ye alkalini1;y g/l, 0.02 0.60 0.28I•• NaCN added g 3.2 4.4 1.4

'1 CaO added g 1.5 - 0.3;
.' 12 Free cyanide g/l 1.47 0.18 .. 1.80
· , Protect!ve alkalini1;y g/l 0.03 0.60 0.28,
.j NaCN added g 2.0 4.2 '0.5 .

1 CaO added g 1.4 - 0.3
.1 15 Free cyanide g/l- 1.61 0.31 1.77

J
Protect1ve alkal1ni1;y g/l- 0.03 0.46 0.25

.. NaCN needed g '.5 3.9 0.6
CaO . needed g ,.4 - 0.4

Total cyanide consumption kg/t 11.1 44.7 22.9
Total lime consumption kg/t 17.2 297.7 28.8

The solution assays reported as mg/t o~ gold present in
the solution were as ~ollows:-
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. ( ". Zlme Sample

(Hours) l1C Caloine nO Caloine l!Q., - - -, '.25 '.00 1.,1
9 ,." '.55 2.28

12 '.46 :;.55 2·95
15 4.01 4.05 3.25

~1me £or best reoover,v
. . (houra) .. : > 15 15 15

;'recover.v iIi. solution
. . - . . . . . . .

. a't that t1Jlle ' 72.3 . '. 33.6 ~ ·25.1'

\ .' .• r···r"

!he solutions at , hours were returned to the tests and
were not available :for Au determinations. . . - - - .. - -. - - .'..

i

Examination o:f these reeults show that the optimum
oyanidation may not have yet been. reached. However, the
gold reooveries in solution o:f the two samples derived-from
the sulphide concentrate are low, and oould not be expected
to 1JIlprove greatly.

Solution recoveries from F 1 a calcine and F 4 C caloine
and hom 'the tailings F 2 f, F' f, and F 4 f when applied 'to
the -mass balance :for the notation test suggest that the. ­
overall gold recover,v wouJ.d be 44.7;'.

A weighted overall recovery cannot be derived .trom the
cyanidation tests on the individual- samples beoause the dry
masses of the samples are not known. but wouJ.d be better than
the lowest reoovery obtained, vil!l. 52.1;'.

Oonclueions.

!rhere 1s no
cyanidation plant
from Middle Arm.

ad-vantS&8 in i~olud1ng :flotation in-a'" - .. - ....1

for the tr~atment of Beaconsfield tailings .,. .

!he presence of charcoal does not appear to have a
marked effect to gold reoovery in the cyanide solution.

the gold in the stockpile area is most difficUlt tn
recover and the gold trom the fille area Is the easiest to
recover.

. cxf;&l..'-7IL_
§enior Me'tallurdst..r· ..·.... (if/KX~ __

(H•. x. wellfiJgton)
.Qh1e:f Chemist a: _Metallurg1st,s
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~r'" Mitchel Catts I'NIeds "..".... ......~ 7."§Q~ 7.··"1
· .I )~,O =: appraisal of earlier testwork and the acceptance I
: of the test pro.)Ldlllte fomUl1.ated by Mitchell Cotts Projects :
j (Aust.) pty. Ltd., the collectian of saII1?les by B.M.I. 1

I::::. Mining pty. Limited was cx:I1p1eted in June, 1980. '.j::::

IaboratoLy testwork pt. oeeded during the final stages of
sampling and was finalised in <>=tober, 1980.

· .1 '!he Departnent of Mines Report No. R792 dated 15th October, j
1 1980 details the Itethods used and the results cbtained. 1
j A cq;ly of this report is included herein. Testwork pz:ooeOOed j
1 over a 1cnger period than expected because of equiI;lteJlt j
j breakdown in the laboratoLy and the subsequent interference ~
j with the ccnpletion by othar pressures 00. the laboratoLy . j

~ staff. ~
: :· .
i 2.0 DI9:lJSSICN ~· .: :
: 2.1 TestwoLk :· .· .· .· .· .: '!he pro.)LdlllLe of testing was aim=d at selecting a prefeLLed :: :: treatILent route, at confiJ:ming other testwork previously can:i.ed :· .j out and to carpare recoveries of gold in simple and nore j
~ eatplex IlEthods of treat::ltent. 1· .· .· .· .j At an early stage it was .recognised that poor reooveri.es j
: obtained in testwoLk~ related to the re-precipitation :
1 of dissolved gold at saIEl stage or stages in the centact tine. j
1 SUCh re-precipitatioo. CXlLllUl1y =s if saIEl fom of carlx:n j
j is present or if saIEl types of sulphide minerals are present. j
: :· .· .
j As a result of this possibility an atte'tpt was nade to separate 1
j the detrimental material(s) by a preflotatioo. stage. 1
1 A parallel test.without pretreatILent m:nitored the effect ~
: on cyanidatioo.. :· .· .: :
1 '!he effect of this pretreatILent was reported in R792 to be j
i "not maLked". '!his aspect of the report has been disputed 1
: and calculations shcM that a·significant advantage in r:eeavery ;
j of gold occurs. Further, savings in cyanide and linE are shown. j· .· .· .· .j In the initial tests on raw tailings the dissolution of gold 1
: progressed to between nine and twelve lPurs and thereafter :
1 re-preclpitation of gold progressed to the end of the tests. 1
: mere is SCILe evidence that two of the sarrples may have begun :
: :
: a re-dissolutioo. cycle at twenty four lPurs. It has been :
: CaJ.Cluded that the maxim.m recovery of gold takes place beb.'een :: :
: nine and twelve lPurs of contact with lillE-cyanide solution. :· .· .· .· .
j A pilot plant test was carried out 00. the bulk of sanples 1
· available to cbtain, by grinding and flotation, a sulphide •
1 concentrate with a high gold centent and a 1cM grade tailing. 1
: '!be cbject of this was to examine the possibility of discaxding :
: the flotatioo. tailing, roasting the concentrate before :
: :
1 cyanidation or, alteJ:natively, dissolve the gold fran the j
: sulphide cencentrate in its raw state. :· .· .: ~
;.~ H~••••••••• ~· •••••••••••• •••••••••••••• .
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"'f······· MIIdIeH CAItts I'raIecis ~..7~Q2.§ .
It was found, first, that the flotation tailing yielded

~'a high peroentage of its gold to cyanidation, the sulphire
a:ncentrate raw was lew- in zeooveJ:Y of gold and the sulphire
calcine shOlled high C<XlSutpti.cn of both line and cyanire
with a dis~ting 72.3% zeooveJ:Y of gold.,
A tabulation fol1CW"s which a:npares the calculated :r:e=veries
under a:nditioos of testing.

'!be report R792 q\Dt:es no advantage in separating carllon or
re-p:recipitants in preflotation.

However, a possible advantage ranging bebleen 7.8% and 16.6%
is indicated when the gold a:ntai.ned in the pre-flotation
a:ncentrate is calculated back to the head value of the
cyanidation feed in the three cases.

•

•

'!be range of reCXl\le.IY depends upcn the use of 76. 34%~
(sanple 801580 pre-treated) or 25.1% representing the~
on sanpte F4C (see page 12 of R792) for the~e of assessing the
gold re=verable fran that pre-flotatian cancentrate.

Using the lower value 7.8% the c::mpari.san is:-

•
"

I

Table 1

Sanple

o of M
M.C.P.

801579

74.1
82.2

801580

59.0
67.5

801581

52.1
60.0

Arith. Average

61.7
69.9

I
calculated re=veries without the additian of any advantage fran
the pre-flotation tedmique fol1.cM and show disagreenent bebleen
the Departnent of Mines and Mit:che11 Cotts Projects in retail
but average a discrepancy of .4% in re=vezy.

I

J

Table 2

SaIlple

o of M
M.C.P.

801579

74.1
74.4

801580

59.0
59.7

801581

52.1
52.2

Arith. Average

61.7
62.1

J

J

J

J

•

J

J 2.2 j Fl= Sheet Developrent

Two aspects of the ore affecting revelcpnent of a fl= route
for the plant feed were the vezy viscous nature of the plant
feed and the I.lIleJqlectedly high silica cxmtent of the =arse
fractioos.

The viscous nature of the material is reJ.ated to the dispersian
of fines which would make the preparation of a suitablf density
for cyanidation difficult.

It was found qualitatively that sUFhuric acid in very small
quantities gave excellent settling characteristics whilst
pblyners were ineffective. This aspect of testing was not
pursued quantitatively because of the shortage of sanple
:respective to the lew- sulphire antent. This sulIirlre was
:required for later tests and the effect of reagents in these
tests not known.

': ·····:·:·:·:·/3································
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: 3.

Fraction Aperture Size %_ % % %
micron Mass (S) , Sia2 (COl) n

+ 600 4.1) )
+ 500 4.2) )
+ 425 7.9) )
+ 355 3.7) )
+ 300 9.7)

!1'·3 I
+ 250 3.3) 69.9 +200 # QlJ.y
+212 10.3) 88.4 10.3
+ 180 2.6)
+ 150 9.9) )
:.. 106 7.8) )
+ 75 6.4) )

- 75) (1.9) )
3.5+ 53) (2.2) 4.1 )

+ 38 4.7
- 38 21.3 3.2

100.0 1.9

j

1
']

]

]

]

J
]

]

J
]

]

]

]

]

]

]

]

]

]
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'!he Table 3 at the end of this item shc:Ms a calculated
plant feed sizing using equal tonnages fran each of the
thJ:ee areas. '!he plus 75 micron material was assayed
for inso1uttb1e and carbonate. These 1Nere ~culated as
silica and ankerite respectively. SUlphur sham in the
distributial tables was expressed as pyrite. '!his approach
was adq>ted after receipt of B.M.I. telex 5590 dated
17th July, 1980.

'!he mass and =ntent of the average plus 75 micron material
dictates a ball mill far grinding 24 t.p.h. of material
having 88.4% silica. 'lhis indicates a ball mill of capacity
to absorll about 120 kW.

Table 3

'!he feed pulp density caning fran the dredge is unk:ncMn, but
thickening will be needed to obtain constant conditions of
feed density to the plant.

It is anticipated that shells, and other trash will be )
renoved on the dredge. Although far study requi.rerrents
a thickener of about 20 rretres diarreter has been al1~ for,
there =u1d be savings in space and expenditure with the
use of a larrella thickener by SAIA.

'!he conceptual flow sheet which has been included in this
report is conventicnal and in principle follows the fine
grinding, batch cyanidation for cantrol of =tact tirre,
r:ect:NerY of solutions by filtration in two stages because
of the washing difficulties expected, zinc dust precipitation

...•/4

)

\
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because of the possible presence of IlErCUl::Y and bep.use
this is a well p:r:oven and reliable prooess.

. • /5 .
~ ..

Gold will be recovered by acidifying the precipitait:e to
dissolve ClC>pfer, lead, zinc foll.aei by fluxing the dalIp
filter cake and 5n!l.ting to a high grade bar.

Additiooal to Item 4.0 capital expenditure, it is estinated
that final process engineering, detail design, ProcureIll2Ilt
and project Ill3Ilagarent w:>uld be of the order 6
of: $0.200 x 10

10.58
5.90
0.77
0.01

17.26

§ x 10
6

0.487
0.130
0.019
0.051
0.154
0.206---
1.047

750 t.p.d.
2.6 g/t

69.9%
1,36 kg/d
324 days
44(} kg

($ per t of ore treated)

Order of Magnitude

(90% x 360)

Treatnent Rate
Ore Grade
~tal Ia:oveIy
Gold Recovered Rate
cperating Tine per Year
Gold Recovered per Year

REOJ\lERY OF oow

ENGINEERlNG

OPERATlNG COSTS

CAPITAL EXPENDI'IURE

Machines
Tanks and Plates
Transport
Civil
Electrical & Insi:rl.llrents
Mechanical and Piping

'lbtal:

Reagents
Power
labour and Supervision
Stelting

'lbta1:

6.0

4.1
4.2
4.3
4.4
4.5
4.6

4.0

5.0

]
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]
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1

I ~.o ==sum 5. i
i nte Middle AD:n tailings will yield 69.~" Q:t tIle'gold value by 1
i a cyanide process designed to give strict CDIltJ:Ol of contact i
i tilIe and having provision for de-activation of gold precipitants i

'!he maxim.mI :recx:JVeIY of gold occurs between nine (9) and twelve
(12) hours and that unstable dissolution conditions obtain
theIea.fter•

· nte cyanidati.cn .reagents canIXlt be added to the grinding .· .
; circuit. ~· .: :· .: A tJ::eatIoent circuit CDIlsisting of sulphide flotation, roasting :· .: of the concentrate fol.J.a.m by cyanidation of the calcine :: :: 1NOUld give a low yield relative to control difficulties, . :
i capital cost and relatively low gold :recx:JVeIY with high 1
: operating costs. :

~ ~
: Cyanidation of raw sulphides gives very low :recx:JVeIY of :
1 gold. 1
: :· .: :

8.0 REXXMlENDATICNS

'!hat a batch agitation plant with vacuum filters and zinc
dust precipitation be considered the best tJ::eabrent route.

'!he plant be designed without extensive buildings.

cover for CDIltrol inst:runEnts and a minilnal ~op to be
pnw.ided for operators and tradesnen.

~L6r'-----""<:
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APPENDIX I ( I

& ..A~~oeiaie~ Pi'!_ oftJ.
976032

\

P.O. BOX 91, NORWOOD
SOUTH AUSTRAUA S067

15th July, 1980

SECTION PREPARATION•

Rcteined

~uNTIFEX & A5S0CIATES PTV. LTD.

MinEralogical examination,
particularly to report on
possible carbon content

fi 79" (sr·;1)
SemplE: No. <'
Csrbon Float Concentrate

Sample pcr£onally delivered
11/7/80

Hrtellurgical tcst,
~ulphide concentrate

Mr. Colin Harris,
Nitchell Gotts Projects (Aust) Pty. Ltd.,
246 st Georges Terrece,
I-'ERTH, 1.:.1•• 6000

CEOlOCY•

26 KENSINGTON ROAD, ROSE PARK
SOUTH AUSTRAUA

dORn filOUESTED:

3AM?LE & SEGTIC~:

VLUfi r;l:rEREN C[:

TO:

f',ATERIAL:

IDENTIFICATIcrJ :

MINERAlOCY - PUROlOCY

TEl. 3326744
A.H. )h816
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_J
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~J
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976033

Semple R792 (6MI)

Sample No. 2

Carbon Float Concentrete

Accordingly the eample was examinEd initially in polished­

thin section. One thousand grains were counted to obtain an estimate

of abundance of thE components. end the results are as follows:-

Thia sample was submitted mainly to determine the preaence

(or otherwise) of cerbon as charcoal ££ graphite. but alao for a

qualitative and aemiquantitative analysia of the total mineralogical

composition.

/2

53.2

26.6

5.5
7.8

3.2

3.4
? 2.4

7.8

epprox % abundance

pyrite

chalcopyrite

marcesite (?or possible arsenopyrite)
aphalerite

limonite (inclUding goethite)

graphite

? possiblE 'charcoal'grains

gangue

GrEin SiZE the greins FxaminEd in the polishEd-thin section are

generelly monomineralic; they are all GUitE angular and commonly

microfractured. ThEy rGngE in SiZE from 0.002 mm to a maximum

aizE of about 0.075 mm x 0.1 mm; average maximum dimen~ion is

about 0.02 mm.

The mineral soecies and their abundanCE baSEd on thE count of

1;000 greins are listed below. Comments on the idEntity and

specific characteristics of thESE speciES follow this list.

NotE that the abundances BrE bes,d cn number of grains counted,

however sinCE the size range is considerable, thia number of

grains is not nECEssarily an accurate aSSEssment of the true

volume perCEnt.

1
1
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J
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/3

ThE chelcopyrite is rErely Ecco~pcniEc by traCE chalcocite.

Gangue minEral contaminants appear to be mainly quartz,

although trace carbonate may be present.

Sphalerite is fairly distinctive, but may be optically confused

with goethite (which at this size range has similsr optical properties).

In the absenc~ of other Zn minerale, a Zn eesey is the most precise

mLsns to detErmine the abundance of sphalerite.

9760342.

ThE identification of amorphous carbon (charcoal) in polished

section is highly inconclusive. However in this sample there are

about 2.4% opaque grains, all <2Q microns, which cannot be poaitively

identified by reflEcted light microscopy ·as a sulphide or oxide phase,

or as graphite. These may? be sphalerite (without interne1

reflection), however in view of the immediete problem of this

concentrate they must be regarded aa "possible" Charcoal.

Semple R?92 continued :

Pyrite rsrely shows alteration to marcasite, and there was

sufficient, apparent aingle grsin~ of marcasite preaEnt to count

it ss a separate apecis£. (However, at this fine size the

optical properties whereby the aingle mercasite graina were

identified ia essentially the same aa arsenopyrite end related

sulphosalts, and whereas these minerals were not positively

distinguished a check analysis for As, Sband Bi is probably

justified as a double-check.) Rsre frsmboidal pyrite grains

Bre present.

Graphite is optically reesonably distinctive, however in this

sample is is generally smaller than Everage siZE range, i.c. <20 microns

however some grains to 0.08 mm arE present. It is unusually

cryptocrystalline (rather than distinctly flsky) which throws minor

dOUbt on its precise identification. (The remote possibility

exists that this 'graphite' is optically confused with mackinawite

(FeNiGo) sulphidE or tochilinite (an interlayered nickeliferous,

Fe sulphide and ~lg0H phase).)
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The bulk of this sample consists of pyrite (some

gradational to marcasite), with subordinate chalcopyrite end

minor sphalerite.

Grephite, with an anomalous cryptocrystalline form, and

possible amorphous carbon (charcosl 7) together form a maximum

of 6.8% of thE number of grains in the whole sample, but becauae

of their ubi~uitous smeller size than the majority of the

components, they almost cErtcinly form <5% and probably <3%

volume of the whole semple.

The identity of these componEnts should be confirmed by e

chemicel analysis for non-cE'rbonatE cerbon; (Elnd at the same time

an essay for Cu, Zn end Au is recommended) to provide maximum

informstion on this concentrate, sleo checks for As, 8i, Sb,

and for Ni, to help rEsolve any doubt in optical identification

of such smell grains, as roted in the Elbove dEscription.

976035
3.

Semple R792 continued :

Conclusions end Recommendetions
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dwt. per ton
ft.

cu. yds

--I

PTY. LTO.
34

PLAN
8. M.l.-.K.J2 - / c .

•

5cm

H

1=200FT. 1:2400
for h'litJ,.1I Cott!. (c.) and JY1iller.Kapp..s (K)

JULY 1973
2,S-s-gl

D.;r.~.

ASSAY

Hole number
Depth of taiUngs in feet

Gold values in dwt. per ton.

BEACONSFIELD PROJECT

TASMANIA '

CREEK BED & MUD FLATS AREAS

(Hand dri lied)
--------~

Average gold value 2·42 dwt. per ton

Average thickness of tailings 3 '11 ft.
ApprOximate volume cu yds.

OLD TAILINGS DUMP

(Auger drilled)

Average gold vanue
Average thickness of dump tailings
Average volume of tailing dumps
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