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SUM MAR Y

Since issuing Heport No 2 on the JJeaconsfi eld Prospect
in December, 1967 investigations into capital and operating
costs for a possible smelting operation at Beaconsfield have
been continuef\. Until very recenoly no .official estimate was
available. He now have inf'ormation available that contradicts
the·eonclusion in He port No 2 that smelting is uneconomic.
The figures we have now indicate that a JOOO tons/da}' smelting
operation could prove an economic proposition if our ore
reserve can be proved at about lei million tons of l7h Ni + ore
or better. Since, r;eologically, there is a fair chance of 10
million tons of' ore being present at Beaconsfield the conclusion
is that drilling and testinr; at Beaconsfield should be resumed.

The tnformation We have on leaching methods suggests
that operating and capital costs would he too high f'or the modest
deposit at Beaconsfteld and therefore these methods are not
worth considering further at this stage.

On the basis that the figures supplied in a Heport by
W. H. Dillinghurst arc fair estimates this re port concludes
that the Company should go back to Beaconsfield to raise the
order of reliability of the ore reserve estimate and to
demonstrate that sufficient reserves are or are not present
to justif'y f'urther costly metallurgical tests on the ore.
Further, the Company should carry out the investigations
into other related matters as listed in the conclusions, and
Appendix II.
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INTRODUCTION

. Report No 2 on the Deaconsfield Prospect was completed in
December, 1967. It ,~as stated clearly in Report No 2 that
insllff'icicnt tonnage and inadequate grade of ore was present
to justify smelting operations. This statement '~as made. in the
light of the limited information at hand at the time of writing
th~ report. The grade and tons ,~ere considered uneconomic
because our calculations '~ere based on capital and opera til1ll'
cost.s of smelting that were "Guesstimated" by the author
(see paragraph 4, page 9, Heport No 1). It nm~ appears that
this "Guesstimate" was too high or conse:r'Vative.

In January 1968 it was learnt unofficially that smelting
costs particularly capital costs could be very much lDl"er than
was originally estimated (Report No 1). The smelting costs
indicated were so low that thc 7 - 11 million tons of ore
estimated to be present at Beaconsfield appeared to be an
economic proposition if the cost estimates could be confinned.
All this new infonnation was compiled, feasibility studies
calculated and a recommendation for action set out in writing
(see Appendix I (a». The calculations sho,~ed that if the
unoflicial estimates of capital costs could be officially
confirmed then further drilling at Beaconsfield wa.s ju,;tified~

So all that was wanted was an official confirmation of' the
capital estimates and operating costs from a theoretical point
of view based on the limited information then available.
Detailed petrological, metallurgical etc investigations ',ere
not reqUired or justified at this stage because we are not
sure how much ore is present, Where it is all located 'and what
determines ore as such, until much more drilling has been
carried out •

Our requirements were then, a short report covering the
information we needed to enable exploration targets to be
recalculated.

On Jrd May, 1968 when this information was still
outstanding, the author approached W. Dillinghurst with a
written outline (see Appendix I (b» of our requirements ffi1d
he was SUbsequently given the job on 6th May, 1968. His report
was made available to the Oompany on 21st Nay, 1968.

The purpose of this report is to review all the available *
information on the prospect and re-present the situation as it
now appears.

We now know that the deposit at Beaconsfield is not large
on world standards nor is it high grade. Because it is
relatively small is one of the reasons Why the major Companies
huv0 not been greatly interested in the occurrence, btlt; this
does not mean to say that the deposit is uneconomic. The
deposit may be unacceptable to certain Companies thOUGh the
deposit is profitable, but may be completely acceptable to
other Companies at the same time.

NICKEL EXTRACTION METHODS

Developed techniques available for the extraction' of
nickel from silicate ores are well known overs"as but locally,
informe.d personnel on the techniques are fe,,. and far between
Basically rour di~ferent teohniques are employed in various
parts of the world; (we are not concerned here With sulphide
treatment processes) ,

* available that is to the author

,,
1,
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2

Electric Smelting
Matte Smelting
Ammonia Leaching
Sulphuric Acid Leaching

Electric Smelting

Smel tinr; of nickelifero1.ls serpentine in 'an electric
furnace to prodllce :rarro-nicl~el is ,,,ell established in
New 'Caledonia and Oregon. The method is comparitively
straight forward and produces a high grade nickel-iron
alloy which can be used directly in alloy steel maldng.

Electric smelting is favoured by
availability. The grade of nickel in
from the point of view of power costs
technical difficulty of' extraction.
of nickel in ore the less electricity
produce a"given quantity of' nickel.

low cost power •
an ore is important
rather than
The higher the grada

is required to

..1
,,.,
!

';,,

!

The mineralogical characteristics of the nickel in an
ore i.e. whether it is the form of the garnierite family
or ~erely in the serpentine lattice makes no difference to
smelting. These. characteristics however are relevant and
could be important if the ore is to prove ameniableto
upgrading by a simple process SI1C~ as attrition and screening.
Important because of the possible saving in power costs.

Hecovery of nickel by this method is normally high. Viell
in excess of 90~ recovery is in evidence in the world's
operating smelters •

Matte Smelting

Matte smelting of nickeliferous serpentine has been
carried out in New Caledonia for many years. The process
involves calcination and sintering of the ore followed by
smelting with gypsum in a blast furnace. The resultant
niCkel-iron matte is refined to remove iron.

It is interesting to note that recent new plants
established in New Caledonia have been electric smelters
and electric smelting is also being considered for
benefication of the Philippine ores.

Ammonia Leaching

Leaching of' nickel or~s with ammonia and ammonium
carbonate was developed by Sherritt Gordon Mines Ltd and the
Chemical Construction Company. Ammonia leaching has been in
operation since about 1950 and is an established process.
Plants are in operation in Canada and Nicaro, Cuba. The
requirements of large tonnages of' ammonia could call for the
installation of' an ammonia plant on site. Alternativelv low
cost ammonia from world sources could permit an economi~
operation to be based on imported ammonia in some locations
of' the world.

As leaching 1's a chemical process, the mineralogical
composition ofl;he nickel bearing ores assumes naturally,
greater importance than in smelting processes.
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SuI phuri c Acid Leaching

Leaching o:f nickel 01'es ld th sulphuric acid have been
developed by Sherritt Gordon Mines Ltd and by Freeport
Sulphur Co. O,~ plant, at Moa Bay, Cuba has been established.
The principal requirements o:f an acid leaching plant ar<;>
sulphuric acid and fuel.

:RCONOl-TICS OF EXTHAC'l'ION PHOCESSES

, This is precisely the area in which knowledge, in Australia,
is not Widespread. Papers on the technicalities o~ the
various methods of extraction are available but little
published data on economics o:f the methods can be readily
:found.

Lim:i.ted in:formation on leachin') methods concerning costs
both capital and operating is available. Approximate operating
costs for. the Nicaro process (ammonia lea,ching) were calculated
by n. E. Wi1mshurst of Amdel and published in a paper dated
~Jarch, 1968.

Plant
Throughput

Total Operating
Costs *

Capital
Cost

Estimated Cut Off
Grade

1,000 tons/day
5,000 tons/day

10,000 tonS/day

$3 301"1
$ 78N
$lZOM

1. 9~~ Ni
1.11"~ Ni
1.00~ Ni

* be:fore tax and depreciation

in the right order

was o:f the right order.

and grade estimates were somewhere

The capital costs, presumably, are ~or the basic plant and
do not include mining equipment etc. Wi1mshurst considers costs
for the ~loa Bay process (acid leaching) would be similar to
those above.

Capital and operating costs ~or the smelting process are
not readily available. ,In January an estimate g of' $5!ton ore
mined '<as calculated for treatment (smelting costs) on the basis
of' published pOl~er consumption :figures :for Oregon and ""'"
Caledonia. Smelter capital costs could not be :found, however it
'<as learned that a manganese smelter established at Bell Day a
:few years ago was installed :for 17.9 millions and this smelter
is not dissimilar to that required f'or nickel extraction.
If.Billinghurst also supplied figures suggesting that the cost to
erect a smelter of modest size was of' the order of units of
millions o:f $ rather than' tens of' millions of (;. as "guesstimated"
by myself' in Heport No.1. Calculations based on our own estimated
operating costs and Dillinghurst's capital costs indicated that
the mode>;t deposit of nickel ore at Beacons~ield could ,<ell prove
economic if'

(1) our orl)' reoServe
near the truth

(2) the estimate of' operating cos~s was
of probable costs. •

(3) the ~Bt~mate or capital cost

It is interesting to note that lI'ilfllshurst in reference to
smel tine says "The Cuban ore, being of lo'<er grade (than Nel'
Caledonia) cannot be smelted directly, although this is for
'economic rather than technical reasons". lie does not explain
these economic reasons.

.,

.oj

:~
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'J ~.

o see notes Bibliography (J) and AppendiX I,(a)



126007

~-,."""."

.'/ .,
0.06

- 4 -

". Dillinr;hurst '"as roq,Hil sted to furnish
report on parts (2) and (3) above on 6th May.
received on 20th 1Ilay and is summarised thus:

a preliminary ,
'l'his ro port was

,

I
f

Plant Throughput
(tons/day)

3melter Capital
Costs

Treatment Costs
(Smel ting)

There is a very big difference in the capital costs for
leaching as aeainst smelting methods and heavily favours smelting.
The single biggest item of cost in operating expenses is
electricity as far as electric. smelting is concerned, and this
is favoured by the location of the Beaconsfield deposit.

18

24

- 87

$7 ­
6

5

$5.5M
$7.5M
$9.8M

1000

2000

3000

TRJ~AT;,IENT OF BEAcomWIELD OnE

Some metallurgical test work on Beaconsfield ore 'in the i:
form of leaching (both acid and ammonia techniques) w"re
carried out by the Mines Department in Launceston. The l.imited
samples of are tested did not respond well to such ~rocesses.

In the course of' this test work some screening of ore was
carried out but no posi tivo attempt was made to physica,lly
upgrade the ore by attrition and screening. The possibility of
smel tin!> the ore has been i€;nored altogether by previous
Companies/individual interested in the prospect. This is not
surprisinG when it is realised that no-one prior to King Island
Scheelite had even drilled in the 1:'ight place to seek higher
concentrations of' ore. Just because no other Company has
contemplated smelting, does not mean that smelting is not
possible. In actual fact the O1:'e at Beaconsfield is the
serpentine type as against the laterite type and therefore
almost certainly unlikely to respond'to leaching. On the other
hand it is similar ore to that at Oregon and New Caledonia where
the ores a1:'e treated by smelters.

Ou~ gcological knowledge of the deposit tells us tha" the
ore, if' economic, is likely to be smelted rather than leached,
Detailed mineraloeical, petroloGical examination of' the ore is
then, in the early stages of evaluation, of' no interest or
practical assistance in assessment.

, . The feasibility then of' treating Beaconsfield ore by
smelting must be i.nvestigated at an early stage, and this has
now been done by Dillinghurst.

The limited drilling programme carried out by King Island
Scheelite between August and October 1967 and reported in
Heport No 2 indicated the presence of units of r.1illions of' tons of,
ore averaging about l~ Ni. Clearly this o1:'der of tonnage and
grade is'inadeQuato to support any leaching method of' extraction
and was thought (HepoI't No 2) to be inadequate to support a
slOe 1 ter. But since issuing Heport No 2 the information on smel"ers
shows smelting as a distinct possibility even \,ith the limited
tonnage and grade of ore possibly available. Attrition and
screening of ore is worth investigating from the viewpoint ot'
upgrading ore feed to smelters or the less likely possibility of
upgrading ore sufficiently to sell a" high grade ore.

'·'rom a tl1oorotical point of' view it is distincly possible
that a smelting operation could be estahlished at :Beaconsfield.
\'e must nO'" aim at investic,ating' in detail those aspects of' the
deposit that are critical to proving or disprOVing the possibility.

..
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O,'c Heservc Plant Total Operatinrr Costs Annual I Annual Net Total Net Annnal Hctunf'l
{o Grade Capacity Capacity / ton * Annual Profit on

1n1'olyod '-lot Ore Depreciation Ton - Profit Over Lif'e Initial Capital
$ $. ;; . of }line

11.00 1166,000 336,000 $190,000 ;;2.85H 2.7%
5 million - 100O -tons
tons @ wet $714.
1 • 0:1,'; (Ni + Co) ore/ day 10.00 466,000 459,000 395,000 5.93H 5.6%
(dry) .

.
7 million 9.75 910,000 954,000 9 116,000 10.4M 9.5%

tons @ 2000 tons
1.0310 (Ni + Co) ,,,et $10H

9.00 910,000 1,157,000 1,343,000 14.814 13.41>(dry) ore/day

10 million
9.25 1,200,000 1,604,000 1,916,000 19.16N 16%tons @ 3000 tons .

1.;03~ (Ni + Co) ,;et $12N .
(dry) ore/day

8.50 1,200,000 1,856,000 2,404,000 24H 20'% .
.

9 million
tons @

JOOO tons $12H' 9.25 1,335,000 1,604,000 1,781,000 16N 14.8'%1,03% (Ni Co)+ wet
(dry) ore/day \.

:

* Depreciation evcn1y spread over 1if'e of' JIline.
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So we have field investiGations in the form of' drilling
and mappinr; that indicates that 7 to 11 million tons of 11', Ni
oro COll1d be pr(~ScIJ.t .It r:caconsf'{cld. "0 also have a paper
study undertaken by Dillinghurst on smelting possibilities
that indicates that a smelter erected conld cost from $5.5 to
$9.8, millions and smeltine- costs could range up to $7.2!ton
'vet ore mined depending on the scale of operations envisaged

•
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FE:\SInILITY STUDIES
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)then we look at
" .as on paGe 7; we see

indicated unless ore
tons and the ore can
da:y"•

economic studies using these figures
tha t satisfactory profi ts are not
reserves are of the order of. 10 million
be treated at a rate of about 3000 tons!

An ore reserve of 10 million tons is possible at
Beaconsfield (See He port No 2) but not yet proved. So if we
assume Billin,,;hurst' s figures to be of' the right order then
the conclusions are obvious -- we must get back to De«congfield
and IJI.'ove or otherwise the existance of at least 10 million tons
of ore by closer spaced drilling.

CONCLUSIONS

(J.) On tho ba.sis of !>lotallur/jical test work carried out by
the Tasmanian 1>lines Department, leaching processes cannot be
used for extraction of' nickel from the oro because of

a. prohibitively high treatment oosts involved.
b. general unsatisfactory level of recovery indicated.

(2) On the basis of' the geological nature of' the deposit.
viz, the ore occurring beneath the laterite cover and consisting
of' decomposed serpentine material, indicates that treatment of
ore would be by smelter rather than leaching because of'
expected'high MgO, etc, content of the ore.

(3) On the basis of published papers by Amdel personnel,
leac}, inc; process,M can be disregarded because' of' the very high
capital costs involved. Clearly only very large deposits can
be considered as suitable for these processes to offset the
large capital outlay. Deaconsfield is not a large deposit.

(!.l) On the basis of a preliminary report by 11. DillinGhurst,
studies indicate that smelting of' Beaconsfield ore could well
be :feasible and that proven ore reserves near the upper 1 inli t of'
ore reserves now indicated could prove adequate to support a very
profitable operation.

(5) From conclusions (1), (2) and (3) above there is no
justification for undertaking any further investigations into
leaching possibili ties of the ore.

,

"

(6)
indicates
aimed at

The information we have available to us at this time
that further drilling is required at Beaconsfield

a. outlining the order of' 10 million tons of ore and
b. coni'irming this ore reserve ostimate by closer

spaced drilling.
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see Bibliof,'raphy (5) and Appendix I (b)

All samp].es in ore be reassayed to wi thin:!: 2'{{, true
value for Ni, Co, Cr, Fe, NeO, Si02,A1 20 J, CaO and
1055 on ignition. Selected samples from time to time
be assayed for FeD, Fe20

J
P, 5, Mn, Ba, Ci, As, 5b,

Hi and Sn.
Testing ore by attrition and screening to determine
if ore can be upgraded by such physical means.
Close examination of the possibility of obtaining
black coal supplies in 'Tasmania.

• (i) from established sources
(ii) from properties/prospects that may be

available for the Company to acquire.
Close examination of the future supply of water for
a possible smelting operation.
Assess the quantity and quality of timber on the
prospect for possible utilisation as a substitute
for coke.
Provided the drilling programme (Conclusion (6) ) is
succ""sful in that ore reserves are known '~ithin

closer limits of accuracy and that sufficient reserves
arc indicated to justify further expenditure
a 5 - 10 ton sample of ore be taken and sent away for
trial smelting.

*

c.

f •
.-'

RECONhENDATIONS

(1) It is recommended that the work proeranune indicated
in conclusions (6) and (7) above be detailed, scheduled,
budgeted, approved a.nd implemented ,~ithout delay.

(2) If the report by Billinghurst is unacceptable to the
Company, then it is recommended that my proposal * as presented

, to Billinghurst be presented to someone else and a positive
and quick reply obtained. ,

(7) In adcl:t i:ton to conchlSJ.on (6) thc followJ.ng
invostigntions $hould be carried out

.....
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OF

rntroduct:::C:l

A prelimin2..ry study iet"oqlJ,ired by the Comp~ny en cor·i;~:Lr..
aspects of benef~cationofDeacons£ie1d ore•

•
Actuai .-tostinr;o:roresamples'is'nctrcquir$d a tthis early

staaebccausa ~4ereara £ar ~oomany ulli~nowns (av. ~rud~a~d
t onna€:;eo::ol.~E:e:~o.)

In cff~ctwonGad the services ofa mot~llurgical eng~nae~

,.,rho "can fUrnish ,us '\V'ith SOr.iO "basi.cfact s ,'andfi~~'Uro 0$, arlO. fill in
somo{{~ipsin ou;,.... knOl,;leo.{5'O, of the sUbject-llo.A statomCl1.t. 01-' 01,;.r
problems i6prosontedb~low and an inv~tation to quote ~or tbc
job o~ furnishing th1s,ir£ormation is extended to you.

,

n~oadly we reqUire' cer'tain :tigureso:n capital coots a:-F
operating costs relating to smelting operations o£ nickel s~~icate

ores i::.'l 91....der .Ichat ,v~c~~ under·cak.e a prelimir1.a.l)' eCO:i~{;;lli~C

assessmcntox'" t.hep:L"opc.n....ty in ordor :to detGlr~lir;;.G :Lf" large sU:71S 01-'

monoy arc,justi:f'iadinboi:i1g spent on the property., ,Yours io:> to
"be 0. pnperst:udyonlyc.nd as such '''3£ul,lyroalisa that n.:1Y f3.-curos
ciuoted:i.ndicatG the order' o"£,possible ,costs rather than likely
~osts~, because UG are a,t..ra;,,"othai; 1,ikely cost ,ostimates carl..i.""lot be
made Without detailed knowledge of ore char~cte~istics which are
not ,available or'rolevant at thistima.

and
out

Abrie~r~portis required covering these
'.fe' 'ofouldlika thap-oi.n"'.;;s dGa~t,with in the
hereunder.

i'ollowi.l1G poi~ts

sc::..~e ordaras set

(1) Capital Estimates ot: a poiiisiblesmolter of' the;follo,',~nc
capaci-tios.

ES,timato to include mOl te~'ia~s and construction for basic 1'1<>.. i;
plus ancil'lio.-ry $erviccs.

..

a.
b.
c.,

~ooo tons ore/day
2000 tons ore/day
~OOO tons ore/day

a. nickel s±licato o~e containing 1% (Ni) as'f0ed
b. i'inal product;forronic1->:0~ - say, 20 - 25>: Ki.
c. ore it5GI££~uX1ngun2essavailablo in~O~~lation to thG

contra~-y is available.

I
I,

.

Op0ratinr~ co,sts i:or smC).ting c'lnd alJ.iedscrv.iccs (0.5., Gtssay
O"££iceetc). Total costs/ton ore treated, subdivided into

a. Po,.or( oloctricii;y)
b. Othor :tue1s -ti1110er,coo.l. oil etc.
c. Fluxes
d. Labour

MaiZl'l;on~'lCe

Hisccllancous

InC1Ud~,a.:h" or"ga!li~a,i;:io,:n chartsho"'in~ rrltt,nryo'tY'er 'nlir.ihe~s ~
respons;!,bili i;y l'l,,i}d skilled hal1d rcq'lrrcme;ts.
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2.

1{ho. t goncrat:',factdrsarel:Ll':01yto 0:t~"'eC"c re-coveryci"
n.ickol:fron~ore,:.3$UQhas a t,Bcaconsf'icld?', " POl"" i.n$t~:.:::CO

arethercanyund~sir~ble ~~C~lents that c~n occu~th~t

i:nJ::;,ibi';; o:';"~,:i;;"'event o~..~ trombeing£r;je1.·~od? Doo z i. t
:'l0Ccssc.ril.y£oll'ow that the ,lot'lor tJle head-grade of'. ore tho
lm10r the reoovery of nickel or vice vorsa•

•
b. Flu::-.:cs

l'7hatarcthO" commonf'1.uxcs, used in sili,cateli:icl<.cls~01tina:
oporations? "hat olomentsor combination of elements in
the orcs nocessitate the ,.'useo:f: such COmmOl'l fluxe's7

Is :ii. l').o~ces::;;a~"'Y or advantageous to loco.toa.smclter,±n,al.:"cas
of somo·copographic rolief'? 101M.t factors .eenerally ir.nuonoe
tho location of: a smeltor site apart :f'rompowor and proximity
tamine workings?

A considerable amount o~poweris require~to ~r6duc~ cn3
po1,u""..d .o:fnicki:)l •. Is 'there arelationsh:i.pbct'·leen" head grad\Sl
of" oreand~~e¢t_r~ci~cy consu~ned? lihat 'U,pper q\la:'lti ty
(in K'<l.b.r) o:f'elcctticity could possibly b\'! required- to
produce one pour4o£ nickel assuming a head grade of ora (d~)T)

of 1% Ni.

Assuming, say; JCi,'Kt'l-hr oi"e~ect1."ic:i..ty is rcqui.I"0d to produce
one pO;'lnd oi":-nicl-:el in each of ";;hethre:0 plants raIo:.....rcd to .in
(~) above ana, assurning90~~ ::-ecove::y oJ..... nickel, calct:.la te
maximurnloo.d 'andCC)l1st1:I1pt'ion quar.l,"titiesofpOl'fer, a:-.;.d ob~tc:::.i;-.l.

an e$tirnate o£the likely power cost/~nit un~er such
theoret:i.cal circl1m.!? tance,s. f'1"'om the H.E. C. in Tazraania.

e. SerVi.ce BUild:tn&,;s

Hhat sC'r'V'ice bui~d;tnGs et,c\'louldbe requi.J....ed besides tho
basicsl11G1. til·,lg-piant i.e.. service bUildings for smcltine
operations only.

£. Assays

Assu~ingfuturodr~+l~~gtpittingo~ thoorebody is uilde~t~~e~t
provide a list o£ r.1etals 'V'lhich you considor l"leCessa::.-yf:cr
analysi~, not only niC!<:el> and cobal-t but'Ne, Si, As P Gte
t:hci:t may· havemotalJ.urg:toa:L,si'[~ni.f'icanc-3 <:il.... implicationz oi

•
g. ' .. DCS:'[!'Xl, .constructi'onar.l.d cO;1;missioni:i1.go.l.··. a s:.nel-c:or.
'.' .. ----. . ". "......... ..', '. .' .

Ol"dcrof.:time: involvod,.oncG ..• metallur~ical ... ·test. lvO:-....:-: has
beon' carried out and .·.th~~... CharactGl.""is"'cicsal"e ... ·kno·d11..

A"P1?liCa1:>:I.~ity ,()f' -thGsc!) 'processes to the ,~,ypeof ?=13 u.t
Deacon.si'iel:dand COl~1pa.ris02'l \vi th possib.l.a"$Ii1el ting ops.
Brioi' comments only.
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,-..."- Decau3~ of th;::' p:i..""oxirnity of' this OCCt1rre.,,~co to POy't
1,"acilitics and' the .apparent cxtl""e:;ncly hi:-;h' cobo.lt content, t~1.is

0)''''0 C:.ou.1.-d po_s'sibly be used in c'onjullc tiO;1 wi til the oro at
l1eaco::"tsf:tcld to uPG.r'Cu.o tho Beaconsfield 01"19 •

''the :l.:i:"'l"ei;tll~:-c OCC1;or~""'ence of' the deposi.ts ;'1<':'5 [;.PP<.:r..r"'ontly (?)
previ:l1"tcd cc:onolnic c}:p~oitntion. ,j\.l thoUGh li::lft e:d t onn':::.Gc S oi'
hif.!:h ~(:1:"c\dc or0 may be avai~able ('1) th0r0 is prohably i;'lSlLff'icient
rCSel"V{~..3 'to jus';;i:fy n. i::iining opoi"ution in its o'tofn riGht (1)

'rho orn consistinG of' cobalt. ben.r:inc i'1e..d OCC1J.""CS i~_~I"orc'lll.£.rly

pockets. Somo oro l'lc:'s fJji~lCd up to 1901.~.

Tho l'O-O:'':s oco't,rri::;:f~ .....h t:10 :n.ai[:.'}Jbou;:,:·:;~ood 0;;:" :'()J.~t ]<io.C(::,.ua.:.'"'io
I .... .-.t t ) • t.. l' '....1'· ~ roo "., ... , ... ~ • ... ~
\.~\w •• COl1S.J.S .... c.,:~;L.CI y 0..; \ ... ar",,()nj.l..al""OI..~S s~"nGS .. C~"'205 ·H:~J.cn .t::.:tVC Doer...
in't'l."l1dod by corpc:r~:l;ine, Tho coh~"tl"".; oro is found o:i'lly :i.:t'1, ":~ho

sC)."Pc'11tinc an{~ in' tho i::.....on hearin,~~' clny~ rosu~ti.1P'· i'ror: i'cs
". . . .... '

dcc-omposi t~o:r.... ..:\n. an;;Llysis of" the <}vcl'ar;e 'of' sal~TpJ_es of' :i. -s,'"'cw
tar.s of p'ic:ccd 0:""0 \y'i:lS ropor.,.l~cd- in a nQ1.1o'J;il1. datod 1~25 by
I ' G' T: ,.,• ...,.~..l,. t -, ~l " - .'- d ... "/l:r..~·o . - t -",'~ '"' '"' "p- .,...., t ~ 1 7 t· 0t.,·'~ ••• ~n\_H:'~,""l.., rLL".~ c.. uolJe a;:;> ,I........ cOJ,i. e ..... 'I; .... .)(J!~, COl"'U.... O ..Lc.G • tv/:,-.

.:'1,9 f"'D..:r" as '\Ie- l·:.nO....l ::It tho p:i....osent til"C the Z... :C<:::& 2.5 .:CJ.G 1.::1(:8:'"

exploration li.6ence by Nickel Leach Pty Ltd ,'-lnO al"'C l1o"i; Ii.s'\:c:cl in
tha llloli:)orn:"ne or Sydl'lOY t01ephone dil"'ectory.. "Znqu:i.rios Ol$o':.r~ler0

"f\l'il1 bG: made an.d an ins'nectiol'l,'l:lade or." the' a:l.~ez. tdi ·0h t~:.e vio'";.;
of 4lsses'sing i ts t;on:{lo.e~· pot~:ni·t;ial f',or the purposes cX.j)l.a.:'n.cd
above.
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