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THE DEVELOPMENT OF THE MINERAL RESCURCES IN TASMANTA

INTRODUCTION

The value of mineral »roduction in Tasmania
reached a ncak in 1956 when the total value of minerals
produced was €14,375,000. Due to lower metal prices the
valug of production for 1661 was £13,380,000. In addition
to this, thc value of the metals and their oxidcs produced
by the Mining Industry from interstats or imnorted ores
during 1641 totalled £16,930,CC0.

The number of employecs in the Mining and
Metallurgical industry for 1961 averaged 84kC3. It it
interesting toc note that the Mining and Metallurgical industry
consumed 57% of the electric nower generated in Tasmania in
1958.

The increase in the standard of living in the
more advenced countrics brings with it increasing demands
uszon the mining industry, for without adeguate mstals, minerals
and fuels, our civilization would rasidly vanish  The
continued sun»nly of the nscessary minerals demands that
adcguate reserves should be meintained. Ore bodies oncc
mined cannot he regencrasted, so that therc must bhe a constant
search to discover and to develo) new reserves to supply this
ever increasing demand for mctals and mincrals.

The nroblem of the develosment of mineral
resources in Tasmania is being investigated by three main
groups.

1. Producing Mining Compnanics in Tasmania who wish to
renlace the ore reserves they mine from year to year,
and in so doing, maintain a rcasonablc tonnage of orc
in reserves;or exzand their operations outside their
oxisting mincs. Host'working mining compnanics »nlan
their develozment »rogramme to maintain their cre
reserves at a somewhat steady figure if this is
nhysically nossiblc,

2. Outsidc exploration groups and mining companies, who

wish to cxpand their activitics or invest in new arcas.
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These investigetion groups usually have a comnrehensive

-

exnloration sta with adequate finance and equizment.

3. Thc Tasmanian Devartment of Mines, which has 2
responsibility to soe that the minersl industry
progresscsy and to see that the mincral resocurccs of

the State arc adequatcly and »ronerly develoned.

TYPES OF OREDODIES TN MINERLL DEPCSITS

Nct all mineral denosits are valuable enough

to warrant their mining although changing conditions or metal

nrices may make this so at a {uturc timc. Lt this stage

we should consider - What is "ore'? #0re has been defined
as a naturally occurring mineral substance which can be mined
and treated ot a nprofit. Mincral denosits are divided
gecologically into many types, but for the sake of simplicity
we can divide them into ore bodics associated with igneous
activity such as lode denosits,; stratified desosits such as

arosion such

Q

coal seams, and denosits duc to weathering ar

as alluvial tin denosits. In the search for mineral
regources, a different sub-division is important.

1. Surface Denosits or dcorosits that outcrop.

it appears that most surface outcropaning
denosits have been located already by vrospectors or
companies althouzh many were regarded as being of no
significance at the time of their discovery. Economics
change with time - accessibility improves, mining and trcatment
methods improve, nrices change: nd many deposits discarded
as valucless in the pnast ncow bocome valuzblcs The re -
assessment of old deposits is thercfore nceassary in the light
of changing conditions.

2. Buried Denosits

Until the advent of geophysics the discovery of
mineral denosits was nrineinally restricted to such denosits
as were exnosed upon the surface or whose nruossnca could be

deduced from geologicel studics of structurc and by the

ldentification of favcurablc horizons. The geclogist rather
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than the »rospccter took the leading part. In the search
for oil im narticular, the geological dcductions became morc
important, and the cumulative knowledge that resulted from
the number of petroleum geologists cngaged in oil scarch
rapidly built un a geological oHractice, which is an important
asset in the industry.

Nevertheless gcological methods could not mect

.

all the conditions, nor did the mining geologists in the
netalliferous field find their methods comprehensive enough
to meet the needs brought about by covered deposits which
showed no cluc to their presence. Somgthing more than
spcculation based ¢s geological knowledge was needed. The
churn drill and the diamond drill could be used to test
speculative inferences, but the nrobabilities of failure were
large and the cosu of the work limited it scriously.

In more recent years geophysical methods have
boen used extensively in the search for mineral denosits.
. background of geological knowledge is requirced for the
successful interprctation of the measurements that are made,
but the combination of geophysics and geology is now standard
nractice in the search for hidden denosits.

It must be understood that geophysics is a
-limited tool and not an answer to every problem. The
surface cover over an orebody seriously blankets the

characteristicd of the orcbody, and in many methods the

rasults of the geophysical tests resrescnt only the conditions

-

very close to the surface.
THE PRELIMINARY INVESTIGLTIOQNS

1. Pavourable Geological Conditions

e

In z geneeal way certain scssociations of rocks
and minceral deposits have heen noted. Hhere denosits are
of & nature gecnetically asscciated with ignecous rocks we
must cxpcet them to be in areas characterized by these rocks.
Tin is usually associatced with granite or acidic rocks and

in faet most of our cre dcnosits of note in Tasmania arc
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associated with the widesprecad granite occurrences, although
therc are somc notable sxeccptions to this. In considoring
mincral producing localities individually, valuable
gencralizations often can be made and arc madc. There is
another consideration of importance ana that is rock alteration.
It has bceinr okscrved that where solutions of deon seated
origin have becen at work they have in many cascs 2ttacked the
wall rock of fissurecs, and have caused morc or less cxtcasive
alteration. Surface rock arvas which show altoeration such
as kaolinization sericitization and silicification arc
important. The almost universal presence of pyrite in close
association with ore minerals, thc readiness with which this
mineral weathers and the highly coloured naturc of its
residuce ofton mark the weathered arca in the viecinity of an
oueropning deroslt and scrve to distinguish it from arcas
which are dovoid of mingralization.

Structure of the surrounding rocks and districts
is important in the emplaccment of orebodics. Uplift,

faulting, shcaring ond folding arc significant and many
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orebodies have becn located by the

2. Geological Manning

The basic sten in the devcelopment or search

for mincral resources is a kiowledge of the rocks of tho

5

2TCA. Geological field nartics closely man the arca or

I3

district and the manping usually extends well outside the
1imits of the area selccted for mineral scarch, The
Devartment of Mines in Tasmanic is mapning the whole of tho
statc in reasonable detaill and the results of this mendhing
are nublishad in the form of 1 milc to the inch serics
regional goclogical mans,

It is usually con thce basis of the regional
manoning that favourable geological series or districts arc
sslected for further detailcd geological mapping, or 2
programme of gcophysical work may be prenarcd.

Geological monning will give cubslinces of
e | - - Q



Tavourable-arcas for scarch by revealing the orssence of
favourable rocks, suitatle rock structurcs - Dr. Campana's
postulation of a rift valley on the West Coast of Tasmania,
and the zonal distribution theorics of deposition at Zechan
and Moina areca notablce cxamplces.

The disccevery of coal at Stanhope and the
discovery of dolomitc near Smithton resulted from geclogica
manoping.

3. acgrial Search

Ao Lerogeophiysics

Alrborne geophysics may be used in conjunction
with regiocnal geological mapping, to sclect areas for close
investigation. Lirborne geophysicel work has considernble
advantages for the rugged Tesmanian landscape, wherc ground
work is often laborious and expensive, if not imnossible.
Instruments may be carried by smallcr commercial »nlancs such

as the DC3,in light aircraft or by heliconter. The basic
tool is the airborne magnetometer and alrcady anproximately
one third of Tasmania's land surface has been covered by
this method, with flight lines at anproximately % milc
intervals. In addition the whole of Bass Strait has been
covercd with flight lines at a grcater interval in the
preliminary work in the scarch for oil.

In addition to acromagnctic cover, large arcas
of Tasmania have becn covered by airborne cloctromagncetic
survey and airborne scintillometer survey.

aerogeophysics requires a largs amount of
cxoensive prenaratory work. In surveys over land the
nrocedure is as fellows -

() .ir photograzhy of the whole of the arva to be studicd.
() Compilaticn of mosaics to enable the pilct of ths
survey airceraft to fly a corrcct coursc - such
mosaics m2y be controlled or uncontrolled.

(&) - ke oot survey which incornorates -

(i) The recording of instruncnt results
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(ii) The posgition of the »lane 2% that time

(usually by photography).

(d) The compilation of the intograted nlan in wvhich
results are wsually nrescntcd as contours on a base
mape

In the casc of survevs over sca, nhotography
is not roquired but thge nlot of the aircraft is fixed by
shoran stations.

It should be notced that asromaghetic and
virborne scintillomoter arc the morc uscful phascs of

airbornc The Savage River iron orc dcenosits

wore cutlined by airborne magnetomcter survey and the

nreliminary survey of Bass Stralt for oil was made by

sirborne nmagnetomoter.

™1 e
B. Photo-

-interarc

S-St el

40 examination of acrial photograpvhs will

often reveal structural featurcs which requirc further

investigation. The occurrences of faults and fold patterns

n bc recognised and the nlotting of favourable rock tyncs

and features can be deone accurately from the study of

nhotographs by a trained cbserver. Tho location of the

extcensicn of the Lyell Shecar which is associated with

favourable mincralizaticn was postulated after such a study.

The investigation at Hoore's Valley in Western

Tasmania resulted from the postulation of suitable gceological

structurs after comorchensive shoto internrcetation studies.

4.  Ground Scarch

LIransiort

FE

5 mentioned earlier, the difficulties of

transrerting ground nartics in parts of Tesmania are great,

but the cdvent of the heliconter has accelerated ground

investigations in recent years. Ficld oe

S )

nd thelr

1rties

)

cgulpnent can be set down in otherwisc

with little difficulty, and many arcas

as too

inaccessible arcas

previously consi’ered

ifficult to investigate arc now included in
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obtoined with geophysical mcthods, an
limitotions arce now kaown. The cost of gocphysical work

varies botween wide 1limits depending uwhon the scthods used
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This mcethod rnvolves the debniled nensurenent

figld ower the or

leocally if tn
imincrals suceh

useful

tection
of orcbudies containing wmagnct
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magnetometer SUrVeye wWors

a diamond drilling »srogramnc.

sucn as basalt are oxXtremoly m
nagnetic anomslies.
(b) Electrical Muthoeds
11 these mothods depund upoen measuring the
eloctrical conductivity of the ground and cro part

TS LIP A e
the susrch for cercehodics

gither much grester or much loss

guClogical formaticns dlectiical

scareh for sulnhidc crebodics but other conduchtors such

grashitic or water bearing fanlt zoncs will often give
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results similar to those from sulphide dencsits.

(1) Hesistivity - the resistance betweon two
clectrodes driven into the ground is measured dircetly. Tho
chserved resistance is an average valuc for the ground, to
a denth which depcends upon the distancc betwecn the clectrodos.

-

By varying this distancce the resistivity of the ground can be

exnlored to different devths. This necthod is particularly
uscful when the surface is underlain by geological formations
lying almost horizontally. .8 crebodies tend to ocecur in
rcegions of disturbed geclogy, the rcsistivity method does nct
ave a wide apnplication te srosnecting for mineral deposits,
but can somctimes be uscfully cmnloyed in the search for dcon

lcads.

(i1) 4.C. Mothods depend uoson the annlication of a
low frcoucnecy clectromagnetic ficld to the ground and tho
measurement of the resulting distribution «f electrical

notentlal. The nrescncce of a formetion whose conductivity

)

is markedly diffcrent from that of the surrounding rocks
will causc an anomaly in the ficld. Various forms of the
method arc uscd such as the clectromagnotic (E.M.) method
which 15 most useful for dctceceting conductors such as ore-
bodies of sulphide minerals, or thc potential drop ratio
which 15 considered to be particularly useful for dctucting
noor conductors (c.g. quartz rcofs). The clecctromagnetic
methed is thoe cne most gencrally used in orospeeting for
base mctal dencosits, but has the limitation that it cannot
cxnlore the ground to a very great depth,

(1ii) The Sc¢lf Potential method denends upon
measuring the natural sotontial distribution in the ground.
o~ irregular sotential Qistributicn may bhe duce to a numbor
cf causss which arc imperfectly understood. However, it
has been found cmpirically that a body of sulphide minernls
which lics partly below water level is often associated with
an anomaly of charactceristic form. The nractical ajnplication

of thc method is restricted to denroslts of this tyne.



igation where-hy an clcetrical

currcat is nassed into a long conductor on the ground which

with an earthed ccil. The mothwsd is being develoned at the
cresent time and is eanakle T dotoecting sulshide orebadics

st groater denthds thon was nossible by other Jlictrical

mothods. Induced polarizotion was usced at Mocre's Valley

L2

with remarkeble rcsults. However, diamond drilling to date

C

indicates that the aavmaly was caused by effceects not
assoclated with the tyse of orchody sought.

(¢) Gravity Mcthod

This method uscs deteiled mcasurement of thoe
earth's gravity fiecld which may be disturbed locally by
the »nresence of gcological formations of higher density
than the surrcunding rocks. The method is mainly applicablc
to structural »nroblems (oil scarch) as most orcobedics are
nct large anough to cause measurable gravity anomalics.
However, voery large bodies such as certailn ircon orebodies
may be directly detectable by this method. The method was
used in some decp lcad studics at St Helens.

(d) Rodiometric methods

This is used to measurs the gamma ray intensity
at the surface. Many gceological formations and scme
orebodics contain sufficlent radioactive materials to
orcduce measurable gamma radiaticon and this can be useful
in geological mapping. The value of the mcthod is limited,
because the radiation is absorbed by a small thickness of
scil or rock, so measurcments can cnly be made over

suberopning rock. adionctric methods are widely used
in the search for Ureniusm.
(e) Seismic Method
This mothod measures the velocity of
nronogation cf waves in the varicus formations in the ground.

The effactive use 1s restricted to arcas in which the

goological formations do not dis stoodly, as it cannot be



S

anxplicd where dips are stecsp or the geology is comnlicated.
The only application in prosnecting for mctallic mineral
dcoosits is in t. s scarch for decp lead denosits as shallow
denths only arc involved, the refraction scismic method
being uscd.

Sclsr ¢ refractive methods heve been used
vxtensively in Tasmania to determince the course of zlluvial
tin levads boencath the surface.

‘C. Geochemical Prosnecting

—— - PO

Most metallic mineral descesits arce surrounded
by @ halo of the metals of the denosit, but the halc may
contain only minute guantities <f the metal. EBEarly work in
geochemical nrospecting emphasized the analyscs of soils for
traces of cre metals, but thc nresent practice emnheasigzes
the importance of studies of geochemical pn2therns in all
natural materials - rock scil, ground and surfacc water,
vegetation and lake end stream sediments. The elements
measursa arc most comuonly the commercially imeortant metals.
8 in gecophysical werk the analyscs of results are based on

the concent of an anomaly or departurc frem normal. 0

s an arca of unusual metal content or

e

geochomical arnomaly
gsome other chemical chracteristic «f 2 naturally cccurring
material. However, cther naturally sccurring phenomena,

c.g2. glaciation, sub-surfacc water, surfacc wnter, bilolugical
dispersicns, causc local cnrichments, so that a geochomical
anomaly does not nccessarily renrcsent a minoeral denesit.

Trace analyscs of stream water are 2 useful
form cof geochcmical prosnecting. This was doncin the search
for Uranium ncar Rossarden.

»ny tochnique giving a qualitive or guantitive
indication of the distrivution of ¢lements may boe 2splicablc
to goochenistry. HMost technigues applied in exhloration
today are concerned with trace detcetion (parts ner millica)
and ineludc colerimetry, chromatograshy, snectrochemical

analyses, X-ray and fluoresccncce m@tﬂ‘@So Some, ¢specially
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atlher
colorimetry and chromatography, lend themscelves to field
us6. Snecial care is necessary in translating analytical
techniguces to nractical use for cach geological environment.
ne best sampling sractice cnd the sensitivity of the
nronosed mcthod must be determinced to allow for sroper
into:3ratétion of resultse.

The arca to be tested is laid out on a grid
nattern, and the results cexpressced as a coentour »nlan,
anomalous areas being rcadily detceted. The dnterpretation
of results may ke difficult, and involves a knowledge of the
many factcrs involved.

THE _DET..ILED SEKCH

When an arca of interest has been indicated by
the prescnce of old nrosnector's workings, by geologically
favourable conditions, by confirming geopnhysical or
geochemical methods, by other favourable circumstances, or
a combination of these factors, then actual testing of the
area should commence. Lis was suggested earlier even
confirmining geonhysical results are not necessarily
indicative of commercial mincrallzation. Magnetic anomalies
may be due to fault zones which may contalin unccononic
vpyritic mincralization or even water bearing zonegs which will
give cleetrical anomalics.

Sclected areas »f interest may be tosted in
a number of ways.

e Detailed geological mapping is required in many cascs
to cutline rock types, geological structures and any
surface mineralizetion that occurs within the selected
area. Such marping 1s made on acrial shotozranhs if
they are available, »referably on 2 s2a2le of 20 or 30
chains to the inch, the recsults of tho manpirg boing
transferred latoer to a detailed man.
Such detailed manping may reveal the cause of a geologiceal

anomaly and mzy result in ah arca being regarded as not
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being worthy of further testing. On the cthoer hand it nmay
allow the following cxploration »rogramac to srocced with
& better idea of the torget arca and therofcre a greater
chance of a successful result. Favourable geological
structurcs =22y be locatad, faults outlined and a trend of
niacralizetion nostulatod.
+8 2 rosult of ., surface tronches c¢r costeans u_y be cut
acrogs the anticinate? strike o¢f ths mincral desosit to
ciiable it o be wutlined, and samyles would be taken for

1ssay to deterainse whether the lode formation was of economic

0

value cr not. .n cxamination of the gx»nosoed lode can also
give gignificant informeaticn as t- the type of denrosit that
has beun locataed.

Drilling of a ds)ogit outlined by B or postulated by i

is usually commenced - this will ehneble somc idea of the

si

By

¢ 0f the lode to be determined ond its longth and denth
belcw the surface to bQ assosseds

Diamond drilling is used cxtcecnsively in this tyne of

work, but cther tynes of drilling are uscd in particular
cases - Jagon drilling or churn drilling is used to outline
shallow or flatly bedded dcocsits. Such a drilling
nrogramnme c2n be custly and reguire a considerable
exnenditure, but the results are sc imanortant to the future
of the »ros»hect that this exnense should nct be byc-nassed.
Samhles obtained from the boring are accurately snlit and
sampled, the results toing slotted cn cross sections that
arc areorared from the drilling worke

In this manner an estimetc of thoe toanage and grade. of
indicated orc can be prenhared.

Boring results will c¢nable an csutline of the dewosit and
its grade to be plotted, but it must be remembered that
although drilling is nscessary, care must be taken in the
way that the results are used. Dismond drilliing results
¢sseglally can be very misleading, but the greatcer the
number of drill holes used to test a denrosit the groeater

£
I}

the chance <f cbteiniung an accurate asscssument.
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It is a statutory rcquirocment in Tasmania, that the
Dunartment of Mincs nmust be ncetificd of 211 bore holcs
drilled con nines, and in additicn all diamond drill cores
or matcerial recovered from bores must be prescrved and
the Department of iHines given a dctailed accountof the
matorial drilled. tiincs usually store their diamond drilling
core in boxcs, stacked in suitable racks to cnable the staff
to re-cxamine the core with a mininum of difficultiy.
The »sroservaticn of bore holcs cores is of utmost
imb)crtonce in ths re-asscssment of old mines or sroshects
thet heve becn oxamined in the »naste.
Dovelonnent work,in the form of shafts, adits, drives and
crosscuts, is then requircd to outline the boundaries of
the dooosit,. This is thce most expensive stage of the
investigation, and 1s usually left until the less expensive
nreliminary work is comsleted, although it may be co-
ordinated with the drilling and boring »rogramme.
Develonnent headings are carcfully sampled and the samples
assayed as the vork »rocceds - in this way the drilling
and other results can be checked. Develojment work gives
ruliable information about the orebody itself, and this
cnnables the future mining method to be planned. The
develonment programme may comnence by sinking shafts in
the deposit itself, and then driving to the extremities,

most of the headings remaining in the denosit. Such

=)

gadings may not, and often cannot be incornocrated in the
leter production layout, as the nlanned layout of a mine
for the »roduction stage requircs a considerable knowledge
of the outline of the orebody, the naturc of the orc and
the mctallurgical treatment that will be required.

Saould the diamond driliing stage, indicatc a substantial
orebody, the develooment stage may be partly incorporated
in the mine layout. The permanent shaft and levels may
be uscd as a basis for this development nrogramme, but
avery case introduces its own problems, and the planned

programme must be regarded as flexible.
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Many wmincral dedosits that have becn exanined
in the =zast have boon found to be uncconomlc due to many
difficultics cncountored in extracting the valuable nminerals
freom the lode.

Ore dressing moethods have beoen imnroved

dramatically since the developnmont of froth flotation and in

3

=

1ore roecent yoars ion exchonge ncthods have been develoned to
a high dogree of cificicency.

It is usuel for samples of lode material to he
tested in the carly stages of the investigatiocn of a denosit,
vith the objsct of determining the most suitable ore treatment
mathod, the anticillated scercentage recovery and the probable
coste

The Tasmanian Denartmcnt of Mines has its own
Chemical and Metallurgical Research Laboratory which is constontly
investigating these »sroklems, both for new deposits and for
existing mincs. hesearch may cover many asascts ~ crushing
and ¢rinding, the finencss of grinding required to release the
cconomic minerals from the ganguc, gravity and flotation methods
cf concentration, hydromnetallurgical Hroblems and mill design.

such work by thce Department of Mines Resecarch
Branch has develoned a method cf »renaring clay suitabkle for
naner manufacturing from deposits in the North-Hast of Tasmania
which were »revicusly regerded as useluss.

Pilot plant equisment 1s availablc to enable
field conditicns to be repcated in the research laboratory, and
in many cases this is essential, if reliable information is to
bc given to the mining industry.

In addition, some of the larger cperating mines
have iholr own research sections which are constantly
investisgating local metallurgical nroblems.

Chemical and Metallurgical Research has many
aspects, and the orobtlems are always changing, but ccatinued

research is essential if the mining industry is to provide us
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with the rew matoerials that are reqguired continususly if

are to maintain our high standard of living.

It is onportune to nention ors rescrves at
stage. The satisfactory cexnloration »rogranac roguire
-] = =
sroving of sufficicnt orc roscrves of satisfactory grade

encble mining to cowmmences,

we

Cre reserves have toen divided into four grouns

by a ccmaittec arxoroved by the Lustralasiocn Iastitute of
J e

flining and Hctallurzy.

(a) Proven Rsscrves - arc those in which the orc

ils

fully develosed or so well known that the tonnage

and grade cstimotes have 2 high probability of

being accurate.

(b) Moasures reserves are thosc for which although

the tonnage and grade is combuted from dinensicns

revoaled in outcrons, nits, tronchesy workings

and/or drill hcles, and the grade from the re

sults

of detailed samdling, and tonnage and zrade ars

as well known as they will be srior to extraction,

neverthelecss the geclogical character of the

and the method of mining are such that tonnage

and/or grade estimates do not have a high

orebody

probability of being accurate within closc limits.

(¢) Indicated rescrves are thosec for which tonne
and grade arc comnuted rartly from snhecific

measuremcnts,; samrles or nroduction data and

A<

nartly from »rojection for a rcasonable distance

on goologic evidence. The sitces available for

inshection, mcasurcmnent and sampling arc too

widcly

or otherwisc inansrcsriately snaccd to cutline the
P - o

ore comrletely or to establish its

throughout.

~~
[
N

Infcrred orc is orc for which gquantitative

¢stimates 2rc based largely on brcoad knowledge

of the goologic chezracter of the de-osit and

ROy



which there arce fow, 1f any, samdles or neasurencnts.
The estimates are based oin an assumed continuity

or reoctition for which there is geologic evidences
this cvidcnce mey include compariscn with de_osits

of similar tyne. DBodies that are comploetely concealed
may be includced if therce is soccific geologic evidence
of thelr preseacc. Estimotes of inferred ore should
include a statement of the sopatial 1limits within which
the '‘inferred? ore may lie.

The grade of ore reserves 1s colculated using
assay information from the sampling cof development openings,
surface yits and trenches and dianond drill bore holes and
nust be a weighted average.

The comncncemncnt of productive mining onerations
requires thot sufficient ore of satisfactory grade is available,
and thot sufficient cajital is available to bring the ore
deposit into Hroductior

CONCLUSIONS

——

4t all times it nust be kenxt in mind that cxcent
in times of natural emergency, & nine is developed with the
express purircse of making a »rofit. If the rcserves are
insufficiont or the zrade of material is too low, then the
searcher has not achicved his object. However, the information
he has cbtained is not wasted -~ cumcrgencies arisce, economics
change, and the information so laboriocusly collccted and

ollated will be uscful at a later date.

It is imoortant that informaticn so collected
should not be lost, and it is for this reascn that the
Departnent of Mines reguircs that conies of the results of
investigations should be lodged with them for futurc use.

Such information, cven if negative, assists the future scarcher
to nlan his programac and to save much useless exnenditure,

and thercby allow a greater amount of investigation to bs done
with the money available.

4t this final stage it must be conceded that

serendinity ‘'the faculty of meking haspy Jiscoverdles by
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aecidenut? is in ortont in oiasrsl scareh. The Golden Gato
Mine at Mathinna is- o Teosuoalan e78c. The Mount Isa ficla
is another notable oxannle. 3ilver-Lead-Zine orc was
discovered ia o surfzce cutewon ia 1923, aand the vorious

S - o 2 \ }
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digecourage -1l but the megt teanelizus. In 1930

1
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lead orebody, acciduatnlly Jdiscovired a separate mincable
conrxer orcbody. Thoe further tosting of the coprer lode hes

aroven the c¢xistence of crnzrinaus 2¢rosits of high grade
copaer ore. slthough snell correr lodus arce kaown on tho
surface at Mt Iga, drilling bene  th thes would hove sroduced
no encouraging rcesults and the »nraoagnhcets would be distinetly
less »>romising then many of the coser osrcespects inn thoe
Clencurry mineral ficld. Dr. hagzatt,

Deorartaent of Nationel Dovelosneut wrote in 1858 ¥The

conclusion must be that it is unlikely tho

b any comhany would
hove Bbeen resarcd to: drill the Hrospcet wiiihsshatliedient
intensity to have any hoac ¢f steccoss. In other words undon
today's conditions an orckody kacown to contain hundreds of
millions of tons of conzer aulhide ore, and which at cac
seint lies within 600 feet of the surfacc is unlikely to bue
discovaredy.

Exsloration technicuus are improving rapidly,
and it is cortain that future mcthods of arch will give

even mors satisfying rewards.




