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] .0 I'ITRODl'CTION

Following the treatment of approximately] 900 tonnes of -2 inch material from

the Brandon Shaft "mullock" heap which yielded a weighted average head grade

of O.92~ Sn and 0.]6~ W03 , an investigation was launched as to where this high

grade ore came from.

It appears that the source was the developed 4 level connection from Brandon

Shaft to Spiers Shaft. Horizontal development totalled 245 m (800 ft).

A sample of the -2" material on the north side of the shaft and alleged to be

from the Brandon Shaft sink assayed 0.350:, Sn and O.08~ W0
3

.

Subsequent investigation of available data indicates that the Abnfoyle vein

system persists as an intense swarm of narrow mineralized veins ]83 m (600 ft)

south of Brandon Shaft that would be amenable to open cut mining.

n,is report discusses the proposal and recommends some surface drilling to test

the southern extent of the swarm as well as quartz content. If warranted,ore

grade indications could then be achieved by closer spaced drilling.
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2.0 GEOLOGICAL SETTI'IG OF THE ABERFOYI E DEPOSIT

The Aberfoyle vein system occurs as an intense parallel swarm of quartz ­

cassiterite - wolframite veins trending north south and dipping 50
0

to 60
0

to the west. Do\~ to the 5 level horizon, 153 m (502 ft) below the surface,

this intense vein swarm occupies a zone 61 m (200 ft) wide and at least 550 m

(1800 ft) long. Below this level the system gradually broadens out with fewer

but wider veins, occurring within a 7Dne over 152.4 m (500 ft) wide. The

lowest level of development into the Aberfoyle veins is on Jl level 336 m

(1101 ft) below the surface.

The interbedded quartzites and argillites of the Silurian-Devonian Mathinna

Group are host to the Aberfoyle deposit.

The quartz-cassiterite-wolframite veins appear to be genetically related to a

cupola of aplite which is presumably an apophysis of the main Ben Lomond granite

mass which outcrops 1.5 km to the south west.

The original top of the Aberfoyle Vein deposit has been eroded off, and has since

been overlain unconformably by flat dipping sediments of Permian Age. In the

mine area approximate ly 12 m to 18 m (40 ft to 60 ft) of Permian mudstone and

conglomerate overlies the deposit.

Figure 1 outlines the regional geological setting of the Aberfoyle deposit and

Figure 2 outlines in cross section the relationship of the vein system to the

aplite cupola.
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I 3.0 QlARTZ \~IN MI\~R~LOGY

I
I
I

The quartz veins vary in width over a large range of Jrnm thro~gh to J.5 metres,

wi th no particular width being prevalent. A general widening of vein width occurs

with depth and this is also accompanied by a decrease in the number of thin stringer

veins. Therefore below about 5 level, the deposit is comprised of much fewer but

wider veins.

I
I
I

Mineralogically the vein demonstrates both vertical and lateral zonation.

Vertical zonation takes the form of variations in the proportion of ore minerals

with depth. Although wolframite and cassiterite are found at alI levels, visible

inspection of all levels and mine production statistics show the ore to be richer

in wolframite near the cupola and in cassiterite near the surface.

Intermediate: Sulphides, chiefly arsenopyrite, pyrite, pyrrhotite,

chalcopyrite, sphalerite and stannite accompanied by quartz.

The veins occurring in the upper levels are early to intermediate stage veining

containing cassiterite and wolframite, apatite, topaz and with sulphides often

occurring in the centre of the quartz vein.

Overall combined ore grades are hi,ghest in the upper levels of the mine, reaching

a maximum about 4 level and then gradually decreasing with depth. This can be

related to the type of veining emplaced as a result of the changing sequence of

mineralization.

Edwards and Lyon (J95?) deduced a paragenetic sequence of vein mineralization

which may be broadly summarized in three major overlapping stages.

Early: Cassiterite and wolframite accompanied by halide bearing minerals

such as fluorite, apatite, topaz and triplite.

Minor sulphides, chiefly galena, with scheelite accompanied by carbonates

and some fluorite.

Late

I
II

II
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II

II

II

II

II
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In the lOWEr levels of the mine, many of the veins are either intermediate veining

with qtlartz and sulphides barren of arlY cassiterite and wolframite, or obvious

late stage mineralization with only 30 to 50~ quartz, the remainder being abundant

carbonate, galena and fluorite.

TI"erefore the first t\~ stages of primary mineral deposition containing the

cassiterite and wolfr&nite is dominant in the upper levels of the vein deposit.

I 4.0 ORE POTENTIAL SOlrn OF BRANDO\; SHAFT

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

In the Brandon Shaft area, approximately 7000 to 8000 tonnes of mined material

has been stacked on the surface. A sample of -2" material cut from a 24 torme

parcel on the south side of Brandon shaft assayed 0.7]% Sn and 0.]6% W0
3

(0.87~ CM).

A check assay recorded O. 36"1, Sn and O. lJ'" W0
3

(0.47% (1). Subsequent s&npling and

milling of - 2" mater ial has substantiated these initial results, wi th ] 895 tonnes

of -2" material being milled up to ]9.8.]980 with a head grade of 0.92% Sn and

0.]6% W0
3

(] .08% CM).

Week ended Est. Tonnes Milled Head Grade
%Sn %W0

3
8.7.80 ] 70 0.69 O. ]3

]5.7.80 525 0.84 O. ]2

22.7.80 250 1.05 0.20

29.7.80 374 1.25 0.24

5.8.80 ] 5] 0.86 O. ]4

]2.8.80 ]84 0.92 0.] 9

]9.8.80 24] 0.65 0.12

Total ]895 0.92 O. ]6 (].08% CM)

An investigation into where the high grade material originated was aided by

Aberfoyle's underground Shift Foreman Ray Brown. He recalls that most of the

Brandon Shaft sink was placed on the north side of the Shaft and a small amount of

the shaft sink and connection drives on 4 level from Brandon Shaft through to

Spiers Shaft was placed on the south side. A s&nple of -2" material cut from the

north side of the shaft assayed 0.35% Sn and 0.08% W0
3

(0.43% CM),

Obviously this area contain" some very rich grades.
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5.0 BRA\1])ON SHAFT PILLAR
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On this basis an investigation was started, looking at the ore potential

specificaJJy of the Brandon Shaft Pi]]ar, from the base of the Permian sediments

down to 4 level. The pillar extends for 9.14 m (30 ft) eitl1er side of tl1e shaft.

Vein information from development openings and diamond drill holes were plotted

on to crosS section 5100N. Quartz vein true widths were added across the block

to determine a percentage quartz content. According to Blisset (1959) quartz

grades down to 4 level averaged at least 5% cassiterite. It is important to point

out that metal is commonly highly concentrated within the thinner quartz veins, and

the expectation of a 50/ eM quartz grade is not unreasonable for the proposed ore

block, with tin being dominant.

Total tonneage within this block is 91,000 tonnes. Estimated quartz vein width

is 7 ft or 4.07% of the block.

Quartz content is 3700 tonnes @ 51 eM.

Total block therefore is 91,000 tonnes @ 0.20% CM.

I 6.0 OPEN CUT PROPOSAL

I
I
I
I
I
I
I

The investigation into the Brandon Shaft Pillar highlighted the fact that the

Aberfoyle Vein Swarm extends further south of Brandon Shaft to at least section

45OON, a distance of 183 m (600 ft). This is indicated by leve1 deve lopment,

underground diamond drilling and surface drill hole 58. Being a lateral extremity

to the Aberfoyle deposit, the veins begin to thin, and only 1 to 3 veins within

the area have been wide enough to be amenable to narrow stope underground mining.

The quartz veins recorded vary in width from 1 cm to 25 em with the majority

between 5 em and 10 cm. The quartz veins down to 4 level occur within a tightly

sheeted swarm 61 m (200 ft) wide with veining gradually becoming less concentrated

outside this zone. The zone dips at 60
0

to the WESt.

It is considered that such an ore block may be shown to be economically amenable

to open cut mining and as a result the area was studied in closer detail.
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The initial parameters studies are listed below

J. Dimensions of are block.

2. Tonneage of are block.

3. Open pit slope and resultant mul10ck to are ratios.

4. Quartz content.

5. Quartz grade.

6. Ore block grade.

7. Methods of upgrading the are befcre milling.

8. Mill capacity and recovery.

6.J Dimensions of are block

985008
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The are block defined is 6J m (200 ft) wide, and extends between sections

5JOON and 4500N. Brandcn Shaft lies 4 metres scuth of section 5JOON.

Section 4500N ~BL~ chosen as the southern limit, as underground drilling on

4 level and surface drill hole S8 both show that the vein system still

persists as an intense swarm of narrow veins at this point. Surface drill

holes S7 and S6 indicate that veining extends further south of section 4500N,

but due to incomplete drill logs and the loss of the core, the true nature

of the veining is not known.

In the vertical direction, the are block extends from the base of the Permian,

to 4 level, a down dip distance of J22 m (400 ft). The base of the Permian

Sediments varies from J2 m (40 ft) to 25 m (80 ft) below the surface,

depending on the surface topography.

The 4 level horizon has been chosen as the base of the are block, because

below this level the vein system begins to broaden out with fewer wider veins.



mullock to ore ratio of 3.6 : 1

This increases the ore block tonneqge to 4.49 million tonnes.

less ore block of 4.49 million tonnes

leaves 16.29 million tonnes of mullock

However, if the veining extends to the south as far as the pit perimeter, the

mullock to ore ratio is reduced to 3 : 1.

985009

3.82 million
tormes

Page 7

5.16 million tonnes

15.62 million tonnes of mullock

20.78 million tonnes

1.mullock to ore ratio of 3

Total tonneage of open pit

less ore block of

leaves

. .

i.e.

400 ft (height) x 200 ft (true width) x 650 ft (len h)
13.6 density)

Similarly the veining may extend to the pit perimeter south of the described

ore block, increasing the overall tonneage to 5.16 million tonnes. However

this is currently undefined, and the area south of the ore block for the

purpose of this report has been treated separately.

The tonneage co~tai~ed in the ore block as described above is

With an open cup slope of 45
0

, the veining would also extend to the north of

tl1is block, limited by the pit perimeter and the base of the Permian. This

block would co~tai~ 670,000 tonnes.

008

6.3 Open pit slope and mullock to ore ratio

As mentioned above the overall slope of the open pit has been taken to be 45
0

•

This makes the total tonneage for the open pit in the order of 20.78 million

tonnes

6.2 Tor~eage of ore block

••••••
I•
i ••
I•
I•
••
~.

-.
•••••••
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Tonneagc of orE block

The tonr.eage contained in the are block as described above is

I
400 it (height) x 200 It (true width) x 650 It (length)

] 3. 6 (density)
~ 3.82 million

tormes

I
I
I
I
I
I
I
I
I

With an open cup slope of 450
, the veining would also extend to the north of

this blork, limited by the pit perimeter and the base of the Permian. This

block \\ould contain 670,000 tonnes.

This increases the ore block tonneage to 4.49 million tormes.

Similarly the veining may extend to the pit perimeter south of the described

are blook, increa~ing the overall tormeage to 5.]6 million tormes. HOWEver

this is currently undefined, and the area south of the are block for the

purpose of this report has been treated separately.

6.3 Open pit slope and mullock to are ratio

As mentioned above the overall slope of the open pit has been taken to be 45
0

•

This makes the total tormeage for the open pit in the order of 20.78 million

tonnes

less Ore block of 4.49 million tonnes

leaves ] 6.29 million tormes of mullock

mullock to ore ratio of 3.6 : ]

However, if the veining extends to the south as far as the pit perimeter, the

mullock to ore ratio is reduced to 3 : ].II

II

II

II

II

tl

'I

i.e.

. .

Total tonneage of open pit

lESS are block of

leaves

mullock to orE ratio of 3 1.

20.78 million tormes

5.]6 million tormes

]5.62 million tormes of mullook
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6.4 Quartz content

The limited le\el development and drilling information available for this

block indicates a quartz content across the 200 ft block of 3~.

I
I

I 6.5 Quartz grade

The average quartz grade in the geological Indicated Reserves (includes all

categories A,B,C and D) of March JJth, J980, for level J to 4 is 3.2~ CM.

HOWEver these veins represent the remnants left after the high grade veins

have been mined.

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

According to Blisset (J959), down to 4 level, cassiterite forms more than

5~ of the vein material.

It is also a common observation that metal is more highly concentrated

within the thirner quartz veins.

An expectation of 5ec
, eM quartz grade for the proposed ore block is not

unreasonable.

6.6 Ore block grade

The combination of 3% quartz content and 5% quartz grade provides an overall

grade for the ore block of 0.J5% CM.

Figure 3 shows \'.hat overall grade can be achieved with varying quartz content

and quartz grade. For example, if the quartz content is 5% then the overall

grade could be 0.25%.

Both these parameters are extremly important and need to be more closely

defined before any further action can be taken.

A good knowledge of quartz content and an estimate of quartz grade can be

determined by diamond drilling 4 holes on 4 cross sections 61 m (200 ft)

apart. Each hole would be approximately J50 m (500 ft) in length.



The costs involved are listed in Appendix A.

6.7 Methods of upgrading the ore

Emphasis should be placed on drilling with equipment designed to obtain

maximum core recovery.

An estimate or quartz grade and of the overall ore block .\(rade can be

achieved by visual grading the core, and assaying either half or whole oore.

985012
Page 9

The quartz veins are rarely rrozen to the wall rocks but have a sharp free

boundary, often with a mica selvage between the quartz and oountry rocks. When

blasted, the quartz shatters along pre-existing irregular internal fractures.

The mullock being less brittle and less fractured remains as larger size

material.

Similar geological situations occur in the Mt. Charlotte gold mine near

Kalgoorlie, and in the Mt. Carbine wolfram deposit of North Queensland.

Copies of papers describing both these deposits are included as Appendix B.

A method successfully employed to upgrade the ore to the mill both underground

and currently on the reclamation of the Brandon Shaft material is to pass the

broken dirt through a suitable sized grid. Underground a 6 inch grid is used.

l'sing a 2" grid for the material from Brandon Shaft, allows two thirds of the

dirt to be rejected as oversize mullock and allows the remaining third,

composed of fines containing the mineralized quartz, to be transported to

the mill.

Logging of quartz thickness for each hole would provide a knowledge or quartz

content throughout the block and also the variation of quartz content across

and along strike.

The drill hole layout ror each or the four sections is shown on Figures

4,5,6 and 7. The drill holes on the sections have a separation of 30 to 40 m

normal to the holes at the toe or the ore block.

911I
I
I
I
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This method is expected to be as equally successful on thinner c;uartz veins,

but ~ill require testing.

A two third rejection of oversize mullock will upgrade the ore delivered to

the mill to ].48 million tonnes @ 0.45~ eM.

6.8 ~lill capacity and recovery.

Present milling capacity on a continuous basis would be ]87,000 tonnes per

ar,num. With the introduction of a hea\C)1 media cyclone (H.M.C.) circuit

rated at 50 t.p.h. mill throughput on a continllous basis would be 350,000

tc 400,000 tonnes per annum. Assuming some high grading by sorting out

c\crsize material this would be more than enough to treat the proposed

open cut production. HOWEver existing screen capacities and the crushing

circuit would need checking.

The Jig Tailings project (see previous reports) to treat accumlllated jig

tailings provides a rationale and justification for the H.M.C. installation.

DElivered head grade 1MJuld probably be less than the present mine grade and

this 1MJuld detrimentally affect metal recovery, hOWEver, recovery of around

6CJO; to 70% would be expected.

II 7.0 CONCLVSIONS A~D RECOMMENDATIONS.

II
II

The preliminary data available - pertaining to the open cut proposal glves the

following indications.

Total tonneage of the open pit (450 slope) - 20.78 million tonnes.

II Ore block tonneage 3.82 million tonnes

I
+ Veining in the northern face of the pit 0.67 million tonnes - 4.49 million tonnes.

II
II

Mullock to ore ratio.

Quartz content

Quartz Grade

ore block grade

3. 6 : ]

3~,

5%

0.] 5%

II
II

tpgrading by oversize mullock rejection will deliver] .48 million tonnes @ 0.45% CM

to the Mill.
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I The initial ore block defined by sections 4500'1 and 5]00'1 have an open pit

outline which encroaches upon Spiers Shaft and the Aberfoyle Mill area (Figure 9)

I
I
I
I
I
I
I
I

il
II

tl
tl
II

II

II

II

As this is most likely an unsatisfactory situation, an ore block of similar

dimensions has been defined a further 6]m (200 [t) south (Figure ]0). The second

situation will require sectional dri11ing on cross section 4300N rather than

5]00'1.

It is recommended that the important parameters of quartz content and grade be

determined by the diamond drilling of 4 fan holes On 4 cross sections

(43001\, 4500'1, 4700'1, 4900N ) each 6]m (200ft) apart. Each hole weule' be

approximately] 50m (500 ft) in length. Bu:lgeted drilling costs are outlined in

Appendix A.

If the results from this are favourable, it should be followed up by defining

the southern extent of the vein swarm. A better delineation of grade can then

be achieved by closer spaced drilling.

An initial small scale open pit will provide a test of grade in the ground, the

upgrading technique by size sorting and a test parcel for treatment purposes.

8.0 REFERENCES.

Blissett, A.H., ]959. The geology of the Rossarden - Storey's Creek district:

Tasmanian Department Mines Geology Survey Bulletin 46, 1]9p.

Edwards, A.B., and Lyon, R.J.P., 1957, Mineralization at Aberfoyle Tin Mine,

Rossarden, Tasmania: Australasian Institute Mining and Metallurgy Proc., V 181,

P 93 - 145.
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APPE\TIIX A.

Brar,don Shaft Area ~)en Cut Drilling Costs.
I
I
I

] 6 Holes each] 55 m i,-, length - Total 2480n

Costs. $

171400

Site preparation 500

Geology (core logging, drill supervision) 2000

Survey 300

Sn +\1103 assays @ $15/m - 976m ]4640

Sundries (drafting etc.) 200

I
I
I
I

Drillin~ 2480n @ $ 60/m

Core trays and storage $ 21m

]48800

4960

I
I

+Administration

The above budget is for contract diamond drilling.

I A more likely, and certainly more economic, approach would be to use our own

Diamec 250 drill and drillers. The unit can immediately be transferred to surface

I from 13 Level Lut"Yche.

I
I
I
I
I

,I,
:1

The area is within easy reach of the mine air and water supply. Drilling with the

Diamec lAKluld require the purchase of an A"i barrel,bits, reamers and casing to allow

hole ccUars to be cased before drilling TT46 into solid rock.
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2rr:' 0.04 0.05 0.08 O. JO O. J 20

I
I

3~ 0.06 0.08 O. ]2 0.] 5 O. ]8

I 4O:~ 0.08 0.]2 0.] 6 0.20 0.24

I ARIZ
5% 0.10 O. ]5 0.20 0.25 0.30

I"'TENT
,

I
6% O. ]2 O. ]8 0,24 0.30 0.36

I 7% 0.]4 0.2J 0.28 0.35 0.42

I 8'" O. ]6 0.24 0.32 0.40 0.48'e

I
9~ O. ]8 0.27 0.36 0.45 0.54

I
I ]0% 0.20 0.30 0.40 0.50 0.60

I
I
I
I

FIGL'RE 3
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C!~ar:g'.:: A!~;,:~,'s:s mg/~'c C~;'.!1~·<:" A~.::'y-;',

lfna:t~rCG granite Scr:c:~:z.::c::;r;.;!".:tc
A.n~~'Y:jjs mJ;iC:c /un:ys:s ;~l~',ICC

_____________________...::..:::T:~'.;'c'_"'_ :r~:·,c·..:
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MOUNT CA1U.l!Ni:: TUNGSTEN fm:r- SWA':'..'M
by C. L. PU::vf:UDGE'
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INTRODUCTION

The !vlount Carbine deposit :~ a~ !'It. lrj'3:'S,
long. 145,~7'E 36 km on a bcar::1~ 0: 083° fro::l
Port DougliJ.s.

The lode consists of wolfram:te :l!!d sc~eell~e

in a swarm of nearly vert~c2.1 '~ara::e~ C~:!~?

reefs wh:ch strike around 135°. T':~c \'c~n s:...ar::1
covers an area of approxi:na~e:y 375 m '2y G~'J !r:.

wit:" lesser veined m:l.te~:n.: exte!'.c:flZ to the ~C'r~1.

T~e ce;:dl h~s '~e~!'! ~es'..~c by c::l~n(l!'t::' ~.~:".'.~:"i7

....~c r~c:~<; tt.!'c k!:ow~ to ~~=<;!s.'. ~0 ~! :C::S: 3C'~':J D:,

\V.i~::~n the 23 ~CC~n.;"C 2;"":1 cc',C:-~':"l;d :'.~-:Oovo:',

9'S PC! CC":"..': (If t!;.c V'J:~!:":C 0: t::~, re·ck r.~:\,,~,

is re(;: or vcrn !,!"!:"tC!:~:.

I
I
I
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ever, does not ~1nP?Cn. Further evidence· for!ack
o~ rC:.lttVC wal: rOI;:'f.. mm·'Cf'.",;cnt ~s t:-'~ ~~:-:<. of
mJ;::ro~copic brecciated wall reck ~n the q~:.~rtz.

The ap?Cai;l.nCe of the reefs is that of W1::C
g;asg,y ty~ic:ll rccf~typc SU.lr:z. However', ::h~

ql.;~rtz docs cont:lin 5 to 10 per cc-nt pot:~~~

fc:ds,?ar (Ball. 19:5) which s~ows a tcncC'ncy
to occ-.:r w:t~ the tungsten. Dace: the m:cros;,:c:,z,
the quartz iJ.?pcars stressed. The tungs:c:,: o(:;;'..:rs
n~most e:ltirc~y ns WOlframite :lone. .scbcc~l~c,

wolfram:te bc:r.g twice or three tirr:~s as commO:1
as schcclitc. The crystals and brocf.s of cryf::.:.ls

Fla. 1-5ur!aee map. M~. Carbine tcng~ten ree~ IWJ.fM.
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The ceposit was noticc,~ by car~y ~..:.t!;crs before
th..: turn of the century. D.z .....c:lopr.1cr.t W:.lS ~f~;-~CL

\yy f,Oi,all companies in 1911 b':.t w...s s·":s:?::':1d~(.

by } 920. Small operations have b~c:: C:lrr:cu \,.":":.
by :;c'ugcrs ~irlcc then, th~ int.::~sity 0: we;':<'
\';~rying wi:h the price of tunGs.tc!'.. :'li~ (~C~O<·.

\\'tlS ~cscnbcu by J-kll (19:5). In :96? ~o::~~

~~;~)kc!1 Hil! Lir.litcd criU.;:d th:ce J:1,g:;:u Ci.JrTIO;1(.
uri!; ~o!cs. ~)criJc-n(hc\\bt to t':1~ s·.rikc 0: the :cc:s,
Tot~l~ (ist;)nc~ drilled was 81S m.

c..Ij~OGY

Tbc ccpolloit OCC\1rS in an area of tir,:1t!y fo:ccd
j\fjt: Devonian/Lower C~rbor.~fer(l'Js Eo(gkir.!:lo~

Fo:-nn:ion comprised m~in1y 0: ar.zi:::1C';:OCS seci­
!l~~r.ts with minor basic vo:c~n:cs. T'::csc !1;:'vz
iv::cn intruded by large ~nd srtjn~l bodics of C3:·
bO:1ifl:ro'Js ~1arccba G~.::.n:tc:. Ascs a;~(;, :l~:"!i.Cs. 0:

rock units nrc ~akcn from 1:250 000 )":m,~~1:::1

G~O~Dgica~ Sheet of the Bureau of ).,Hncral Rc~

SOLI rees.
The deposit is 1 krn from a liuge gr:l.:i:tc boc)'

and i~ ~\bout 4 knl from a:'l ;tfCa i!1t!":ldcG by
minor bodies of the same type of gra;::tc.

The stratigraphic ;"os.ition of the cc?csit docs
not IIflpc;IT to hav~ been a clcci~iivc !<.:c~or in its
JCh:~;iti~tion ns pdrolor;ica! evicence inC::catcs tha~

the ho\t rock is a mctamorpl1ic dcrlvJ.::vc 0: :hc
~urrvllndin!: ro~k types (WhitCc, 1969).

The host rocks to the reefs (Fig. 1) were oriSi.
n:illy mkJccous siit5toncs. fclds?cthic so.nds.~o:\cs

~nd greywackcs, on which were superimposed
t:1C c:fr~cts of pneum,j,tolyt~c to'Jrmi1!il~~ZJ.~IO!l :lnd
si:.;ciflcat:on. StructllrJ.l:y) the rr.incraEzcd zone is
~ comp:~x. combin:ition of b:cci.:l::ltcd rel~:ivcly

"cmj"c~~nt ~rcnjte!) and flow.rccrysta:!ized hi3~;Y

bNlnJln'q}.;(.: rcl~tivcly incompetent argiUites
(IV],;![!". 1%9).

There h liW~ evidence of the t'rcscnt structure
of (h·~ origin'l betiding. However. (hc gcometry
of the metamorphic units i~ com.;~crcd mo:'~ im·
l1ortant. Fjg. 1 shows that the host rock is
ONlnucd by rocks or lower mct.1mor?!i.ic grade on
~i! s:c;,:s c.\ccpt th~ north"west, where the boun·
rJ,l['y is not <.k:tcctab!c.

The reef swarm is coincident with the hig!lc~t

~~r~Jc metamorphic cffcc~s and a 20· cnan~c in
str;:\c of the ~chistose cleil'V:Ige of the host rock.
Th~ qL:i1rtz reeIs UTe rarely frozen to the Will:

Tv.::k but have a sharp frcc bouncary, in piuces
W:~;l a thin layer of mica bc~wccn qun.rtz ~r.d

·,','a~1. A typical reef is 15 to 50 em '.vide. The
wj~th of a vc:n remains remarkably co~!>t::l.:;t even
\1,-;1-.:rc th~. reef buckles and. turns. This inc.i~J.tC:s

r1:lt th~ quartz has filled joints rather than fill.llts.
!\.~:ativ!:. movement of wall rocks in buek~cd UC:.l.S

s~OuIG prodnee swelling anu pinching due to cl:s~

p:i1~en1~nt of matching 'wall contours; this, how.I
I
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of wo~fram:te nnd schcel:tc eccu:, j!"1. ~:7C'S r:'.""~~

in~ from sub·mcr:nsccpic u? ~oJ "'~)o'..!: ~ :::.. ,\
ccmmO!1 crystat is o.ro'.l!"'.d 5 C~1. ~0!\Z.

Oth~r m:nera!s present ~rc c~:ci:c. ~.?:'.:Ite,

pyrlte, m(l.rc~site, c11a:c0?yr:~C'. pyrr:1o:;~e, P':O:yR
bd~n:te nnd arst:l1opyritc. ~one 0: t!l~~c Tl':IC:---.

sunicicnt aljunL!.P1CC tu be (': CCC··:'0!11~C ~n~·~:~cst.

The distribution of t~:!'1gst..::n ':fI. t::.c c::.::'.r:7. !'>
patchy and lm'prccic~~br~. :.tCC:'.U"iC of th." :,::~c~y

!l:,!llfC :\l1U a c()~rs': cry')!::: s:z';, :~C' ':'::";'.(~ ~'i

(! :!LCl!!t to assess.
The crpos:t crops out \ve:!, !0r~:ng :t p:,om>

nent hilt 120 m above t!1c Q'.!~r~(,.':'..:lry ~::'J\'~l;;:'"

"-'[ the !'v1ltche~l River V;~l:CY. T::t.: OJt,;:!"o:'?::"l,7
C'tJ<l.rtz reds bre~k into C('l~~:'~e sc!"cc W>:C:l l,~" l

c'overed the hi:!. \Vol:'!':\Ii:::t.::. ~~:1'5 bee!'. \V0~_ ':rC'.r:1
tll~ Scree ~nd soilS and });.\s r;:-c\'~t:t::c ~:~~C:: o!
t~,c tung'itcn. won by rouge;'),

GENESIS

The deposit occurs in the centre of 4t co~ce!l~

tration of stress and pncu~:l!C';Y::c c0.'C'c~s, ,!'he
tung~ten Occurs in q~artz rcc:~ \v:::ch !,:: ...~ !'~:lc<.!.

o,:Jcn fissures. The d~'pos!~ is c0:,S:cc:cd to ::'c
n prodLlct of the ildv~~ce of t!le .\~a!'C'e'x: Or:>.!"!;t':,

TH~ OREBOCY

1101,.lnt Carbine has been m!nec in r.rl.!"row
stopes. The quartz reefs were rr::ned :l.~d the

INTROCUCTION

The "Maureen" prospect is a un!que c.epos:!
enc!osed within the basal scc~m-:nti.:ry ?O:ti0o.
of ::t. Palaeozoic acid vo!c~mrc sC'c'LuC'!"!cc, L"r:l~Imn.•
f1'Jor!ne and mOlybdenl.!r!1 min~rr!.~Iz:'.tion occur
together a~ lenticul:.tr stratIform bo~;co:; con~C'!'!TI.­

able within the cong!omcr:\:e·s:!.!lC:stC'::'~-S:1:t:C·

~ilts!one sequence. Higher grJ.dc ZO!".C~ fO!":!l
"mantos" elongated down dip ge!'l.C':-a::y v..'::;":11. the
lower grade stratiform mincr:-t!;z:>.t:o;,\. T>.c cc~cs:t

is spat1al:y rc~ated to the P!'ec[',~T'.b:~:n-r~~l~('o7.C'~c
LIDconformity and is thought :0 be me~:'.'W::1:~!;C.

The "Maureen" prospect, a~ la~. lS~1J8'S Ieng-.
143 C1 26'El is about 290 km bv al~ SOl,,:·.':'.-wes~ (\~

Cairns and 35 km oy nir ;-'or~~-!".~!'~:1-west 0:
Georgetown (Fig. I). T:te cepos:t o~c'.~!'s in :'.
scmktrId rcgion su'Jjcct to T.O:1"oo:'.n: wet ~e:'.son

m~n o.vern£:ng about 76 em p~r ye~:.- mm~ of

~:~,~~ I~~~c:~~~ ~ r.~~~;~n~~~~~,:n;~;!" ~;c~ ~;1~~~~'~~~:'~~0 r:t::,~~~:~ ~
s::'!:. \x'h~~:.(! ':J:' :';'::-:s :("(1 1~;~,R;('W ::~,=- (':v.~~:~C:.I..':',

T,'1c ~::e!':::~t:vc 0: j~!;";' rr.~~:!:.f" ::~'..' (?:,c'';;:t ':: ;",

0~(,!'1 C',:t \'.'0~::C_ receVt;;r ::'C':\;-::I :.!:: :>..: :~~~~:'''~C:',

b.:~ t~c g;:~cc ~~?c~:'s ~"".'::::::C:C!":~ ~C' .:~",~:~'y ':-:'i,

D ...i:::r.~ w:~s :~~ll~~~C'kr:'. :l' :,::cw.' :~C(,::::·;~·.,' :C'~:,.

:l~.?<:('S:.:r:.:1:C'S. }·~0WC'''(:':', ?~'(':n'2::: : '\ to 15
!!<::iot'.. ~0!l~C' 0: :'.:."'O'.1t f~"'J1) !J·.:r c,:··~ \'1t.J., ~... :~~'~,
!;:.:".:>:,r::1.! ~;C'~ b:,::w('Cf'. ';"~:-~:l:'~· :1_:~( :y~, 1';'" (;':"~'~,

Tl~l' ':CpC'';,: Cl':1~;~:'.:l'<; ~~:C'\\' !>:-: <.."~·~'.:1, .
T.h~ b~::\. r!'::<.>; 11> n0: :.cc'.:!"::~c',,: ~('lOW,r:. ~ ..:.'.

~:~9~~e;~:~~~!:~£ \~':;~3' S~.~,!~~~\,.'~~::~;.~,::-: ~: ~~~r~:.0 r.:.":\'~
cc!'!;.\:r::y 0:: ~ss:\ys, 't!'l:~ ~!'~(.~:' :; .... '.'i~ ~(':;;~~:n :l'i ...
~l~;r0X::':1~'.t:(I~.

TI".c w::~e!' \\<c;~cs to t'--::tn'< ~';c \~::~::~'..'~~C'::~

c: ~crl,~1 ~~:-0kc'~: 1·:::: :':~':".::c~ ~0: ~..:':-·1~:-"::-.':· :-:-­
p:'lt-E"il:. ::":'i 1:!'~:c:C' ::.~c. ['.:<:00 .:.::-. A. \"-.-' , G. \·i>.',~>:.­
';C''' p........... :o,;":on ::" ,,""'e ....C'~ 1,',_ r'~'_~0:"_!-> c::. \~~,
C~!1;);;:;:'· ... 4 .... ·'· .'. , .. ,

BJ.:~, !.... C., 19:5. ':1Je wc~~r:'.m rr,::ie'i of V~.

Ca,1;!J1C', Tub/ reo!. SII_"Y, CII, ;,",~,

\Y!:::~:c, 1\. W. G., 19G9. PC'~:'l'».'-::':!: rcr'C';-~ or: V~.

C~:L'~n'..: w«:r~:i~ L!~flO~:;, (:.l:-,r~:L'::~:;,:cl;.

which. !a~!s c1.'.!"!ng the perioc !)ec('~':J(;'r to Y:n:'c~.

S'J.:nmc: tC!ll.?cr:'..t~!('s arc o~tL'~ ':r. ',!1C 33 to ~S'C

r~r!r:c.

Durlng 19G9 the w:ltcr C'ilr:ied o'.:.t nn a'J~;:t:~2.:

of t~z G~('rgc:o\v:l ;'.rea to n,s:c:t:'.:::. ;1C ~·'..';',l::1:::'.:
for ecc:--.orr.:c C.Cl'0S:tS of J:.se r;':c~:.',:~, G":0:0~<:~:

LC':d ~~\'est;:;n~':~':-ll' c:'::-':!1f, ~909<97t :V~~'.·.':~

C'C"c'jrrC:1CC'; of ~:>.se !:1C::-': r:".::~o;:":,.~:'l.:tt:or.. ,\<; :~

rC$U!~ 0: "x'J:o;:t~:C11. Cl~ t::'-::~C' CCC:'.:":'~·'1,:.. es ~".
a"c' o~ "\.",,,,,:, 1"v, sC',..,..,~'" ,..,·1,.\" \, ..," '''r:' ".,,,,' .,',-
••• A .... _--.' " ,- ...J. ~., ••," " ..... ' •. , .'P.I..\".._~.•. >

h:win,f: ~~vC"~!r:l.J:c bC'(':C~Y fer C':'C::'':.':1'',:C (C2);Y:;:~\

0: b:lsC IT'.C':;~~S =t!"ld u~:\:1>.:~'n. A:r:;Q~':;e r:1\La~:'.'... tr:-:
::l.nd m~~2.C'::c ~\.~=-v~ys C~t,r~eL C".!: :-1 J~::y :~)'7 ~

"C'i"·feu. ;!1 .t,,. d·~""C'\''''''V o~ ",\(l'0"e'~'{c ro.., .... "C''''"
Dc;~i:~c! -1·;1.\:~~:!g;~~~or'.s":~~c~ '.:C::::·k·~' 6' ~f:·a :0." ;f"~l ...·.<
~!1g wc::-~ c=t:!":'~'0 (I:'~: (>Jr~:~:; :9~:2. !::.:=-~:::.'::" l:r::::"'.,:,
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ESTI\1ATIO'i OF GO:.;) ORE RESE:n-:::S
AT ~T. CIrAR::"OTTE, KALGOORLIE,

WESn::z.,\ A1.:STRALIA
B:J

JOE~ A. EAYCRAI=71

Th. Aus. I.M.M. Svunoy Branch, EstimatIon and Statement of w'ineral Reserves, October 1!)79

~MIJ'S.c.ript rec.~l",ed at The InstItute 27.7.79
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AEstP..ACT

Gold occurs at Xt. C.~arlotte a9sociatc~

wit~ a LtOC~wor~ of pyritiscd quertz veins in

~nit 8 of th~ Golden X11c Dolerite. ~e ore­

;ocy ~5 &ao~ivc, 200m :ong and 4C~ wice anc

\aG 1;)ccn proved to over 600m belo.... SU:r~llCc.

~:ining it:; by sublevel ring cl.ril':' stoj?1ng

v~th the or~ recovered by diesel powc~erl

,,!!ui:)f,;~nt•

Or~ reserves are based on traverses of

c1e,r.lond drill l....~:es oriented to proc1uc~~ an

t.l::'Jo11 1nt~c~l:cti:.>~: wid.th on the t ....o p:rinc:!.,al

;eto of quartz veins. MBey and geological

boundaries are Jtar~t(!d on each drt:l section

A:lC this bocnrlary 1s transferred to tr.,ine p:'ans

and cross sections.

Ring-drill in,?: re.t;';,':TJ.8 are based on the

cross sections antJ the 1·efJtllc1ng o1n1ng outline

is transferred back to the drilling sections.

!h~ ni~~ Qre le~~rve is c81culate~ from

th miniujS outline.

H."1'RODVC7ION

The Mt. Charlotte gold mine is situated

t~JOrd8 the northern end of the Kalgoorlie

Goldfield, We!tern Australia. Mt. Charlotte

11 A low hill rising to 378m above sea level

and so~e sOm abov~ lh~ Murround1ng plain

level.

1
Consult1n~ Ceologist - Operations

Western Mining Corporation 11mitec

P.O. box 80 Belmont. ~est. Auet. 6104

The m~ne is :oca~ed close to t~e s~te of

the c~scC'very of golc. ~y Ear.nan 8t l:a:zoorlie

in June, :'893 Elr:c. i~ is m~st pro':Jl1~:t> t1'.(\C

!~tl.n"E.nIB go:e criGinat~c in the >~:. C~f.!~:otte

ore~oey. XL Chc'r:l.ot~e provided the :c':r.t:'..oo

c': Ka:gcor:ie'e f~r~t geIt:: and its first r.;inc.

l!..')C in 1979 is 6e on:')' t:'C.ne surviving in a.

::Le:c ""h:ch ha.s y:e:<:ec El??roximtlte:'y 1.25

~:::9n ~g (40 ~~::ion ounces) of cc:c fro~

:00 Q~~:~on Connes of ore. of this tcn~~~~

e.8 m:':::'ol'. tOfl.n!;!s frO:1 the Mt. Char:'ot:e r:if'_e

have yie:cicd 38 600 kg (1.24 million cunc~f:)

of golc , an average recovered grade of 4.39

g/tcr,ne.

Since the re-o?en~ng of the ~ine in 1964

8.5 mil~1on tonnes of ore have yie:'ded 36 400

kg (1.:7 t:'\i~:ion our.ces) of tolc, B recovered

grace of 4.28 g/tc~~e; the he~cl grace has

Gveraged 4.79 g/tonne.

Xinir,g c~~encecl at Xt. Char10tte in 1S93

by open cutting methocs and by 1916 2 200 kg

(71 COO ol.mces) of go':'d had been recovered from

315 000 tonnes of ore. Rapidly declining

grace!! as mining opere.tions entf!t"('c Cl'",OX~,CiBed

pyritic ore forced the cessat~on of operations.

~estern Mining Cor?oration :td invest­

igated the orebocy by Burfacc ~ril1ing in 1933

enc 1939 but a~ar.doned ita purchase options on

the outbreak of World War r:.
From 1948 to 1950 The ~iluns Go~d Y.inc9

Ltc car~ied out extens~ve tenting of t~e orc­

body by ~rivin&. crosscutti~g and winzing on

t~e 91m, 152 anc 213m horizons. A n~bcr ~f

~an~o~~y oriented hor~zontrtl d~Bmond crill

holes were also dr~:led. An ore ~oten:in: of
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