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In 1919 the 11111 was destroyed by fire. A new till includ­
v ing Rolls, Jigs, Tables and Vanners and a Magnetic Separator

was completed in 1922, on a site adjacent to the position ot
the old plant. It is stated that the II1ne was not unwatered
when the new 11111 was put into operation, and tbat supplies ot
ore were drawn trOll the stope. above No.3 Adit: in conaeCluence,
a considerable tonnage ot ore broken in the idle period is said
to be lying in the stopes below water level. The lIill was not
run tor long, a. the heavy tall in the price ot utals which then
occurred, ce.used the Syndicate to cease operations in 1924, and
to proceed to liquidation SOon after. Following the discovery
ot the Abertoyle lIine about 1927, the plant was purchased and
removed to Aberfoyle. Since then, the only WOrk done on the

• and M. Leases bas been tbat carried on by J. P. Godwin, who
during the past five years has been engaged sluicing alluvial,
and in the production ot concentrate frOil the treatlll8nt of ore
by hand jigging and dressing in the Streaming Box.

TQrOGRAPHY~ GBOLQ!iI :

The country is high and rugged. The altitude at Bo. 3
Adit is 1,900 teet, and the surrounding hills r.ach el.vations
up to 2,400 teet. Rainfall is 60 inches p.r annua. Th.
surtace is deeply dissected and drainage is carried northward
by the Forth and Iris Rivers. Bismuth Cre.k tlows westward
down the gully on. the south side of which the ain. workings are
situated, and is stated to be permanent, but the tlow My be
expected to diminish considerably in the saa.er .anths. The
topor.raphy bas assisted aining by exposing the lodes throUgh
the erosion of the covering basalt, and by permitting working
by means ot adits to a MXiawD depth ot 330 t ••t below the
highest point in the outcrop.

The country rock in the vicinity consists ot Silurian
sandstone, quartzite, a contact-metamorphic garnet rock and
Tertiary basalt. The metamorphic rock is consider.d to be an
altered limestone, the metamorphism having been caused by the
intrusion ot gran1tewhich outcrops at some distance to the
south and east, and undoubtedly underlies the locality ot the
mine. It is by means ot the solutions accompanying thi.
granitic intrusion that the metallic contents bave been introduced
into the tissures in_the overlying rocks resulting trOll
the intrusion itselt. When reviewed with Tin-Woltram lod.s
elsewhere it is considered unlikely that values will c••••
below the cont.ct ot the intruded sedimentary and ae1:amlOrphic
rocks with the intruaive poanite, .nd the lod.s ay be expected
to persist in the underlying granite. This unbrok.n continuity
is tound to be the case in lodes adjacent to the S. and M. area,
but the comparative el.vations could not be ascertained.

The country rock strikes north and south and dips west;
the strike of the lodes is east and west, and their dip is
slightly to the south. The gangue is quartz, with topaz, fiuorspar
and micai the econoaic minerals are Ca_siterite, Wolfram .nd
Bi.muth Sulphide, with some Bi8lDUth Carbonate in the upper
parts ot the lodes. A little olybdenite is present in negligible
amount and Pyrite also occurs in sufticient quantity to
necessitate its removal troll the concentrate. The lodes vary
trom 2 inches to 2 teet in width and are persistent along the
strike tor distances up to 1,400 feet. Other veins occur
p.;rallel to the _in lodes, at a tew teet on .ith.r side, and
in places stringers ot quartz leave the lod.s and Bak. into
the country: such .tring.rs might be worth investigation.
Faulting bas occurred to a It.1ted extent, with slight dlspl.c.ent
of the lodes, the greatest throw observed being 3 teet.
The values in the lodes appear to be unaffectfd by the nature
ot the country rock. The economic minerals do not occur in
shoots, but are more or less irregularly distributed throughout
the lodes, bunch.s ot high grade mineral b.ing of tairly
frequent occurrenc.. The ore bodies are, therefore, workable
over long lengths. 'Un appears to be tairly gen.ral. in occurrence
but Wolfram and BisllUth are present in patches, Renerally ~
independent. ••••••• e;
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~ one another. 'lbe alternations of values and blank sections
are closely spaced, so that stoping can be carried through without
a break.

Denudation of the Silurian rocks resulted in the liberation
of Cassiterite and Wolfram from the lodes, and the concentration of
the mineral in narrow gullies which were subsequently covered by
the Tertiary Basalt flows. These factors of erosion and Basalt
filling limit the extension, at a shallow level, of the lodes in a
western direction, and the unusual feature is seen of drives
following lodes into Basalt covered deep leads. This is the
case with Nos. 4 and 5 Lodes at the Creek Drive level, and with
the North-west Branch Drive at the No. 3 Adit level. Small leads
exposed by the erosion of the Basalt, and which fall steeply to
the west, have been sluiced for good returns, proportionate to
their size.

According to statements, the Tin and Wolfram values in
the lode show no marked dimunition with depth

l
but some decrease

has been noticed in the Bismuth content. It s also stated that
the lodes are wider in the lower levels than in the shallower
parts of the mine.

There is evidence that a fault of greater ma~nitude than
usual intersects the country at the east end of the workings, its
course being traversed by Bismuth Creek, and that extension of the
lodes will be located on the Prospecting Area on the eastern side
of the creek.

WATER. POWER. T..IJmIIl :

The flow of water in Bismuth Creek is stated to be
sUfficient for milling purposes for about eight months of the
year, and that, during the remainder, the supply should provide
make-up water if the milling water were returned to cirCUit.
Water is also available from the race from Weaning Paddock Creek,
which would deliver sUfficient tarai11ing throughout the year.
In addition, the mine is stated to make 2,500 gallons per hour.

There are four alternatives for the supply of power, all
of which require detailed investigation. These are :-

H!4raulic tOwer: During the previous Company's operations,
water was rought from Weaning Paddock Creek by a race six
ai1es long, graded at 16 feet per mil~ and delivered through
1,700 feet of 2O-inch pipe to Pelton wheels. The supply
was sUfficient for fUll operation during only eight months
of the year, and with the object of providing enough water
for continuous running, a race extension was surveyed to Iris
River, but, owing to the porous nature of the country, it
was considered that the proposed work would give no additional
water in the dry part of the year. The Company's race
delivered 10 sluice-heads of 24 cubic feet per minute. A 5
foot diameter Pelton Wheel, under a head of 360 feet, drove
the Air Compressor of 500 cubic feet free air per minu~e
capacity, and the Kill was driven by two Pelton Wheels, 2 feet
6 inches diameter, under a head of 375 feet. During the
su.ner months

l
power for mining was provided by an auxiliary

steam-driven ir Compressor, so that it is evident that the
hydraulic power supply was not satisfactory. J. P. Godwin
holds a Water Right covering the race as far as Baapton's
Creek a distance of 3 miles. The remaining 3 miles is held
by a local resident for speculative purposes, and, as he has
no lease for which the water would be legitimately required,
his title might be disputed successfully.

~ro-Elect~ow,~~ygenerated: J. P. Godwin holds
i1Jater Rig~4§ul~l3 mil.s east of the S. and •
aine. He states that the m n1mum floW of water in a very
dry season was 4 sluice-heads, and that the creek falls 1,600
f.et in a distance of 2 miles. An inspection showed that the
creek is of importance, and that a considerable fall occurs in
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a comparatively short distance, so that a detailed examination is
warranted, Mr. Godwin states that Bull Creek has been examined
recently by a Mr. Turner, Engineer to the Aberfoyle Tin N.L., who
reported that some 2,0 H.P. might be obtained from that source,
and that its transmission to the mine would call for some three
miles of power line.

r

(3) Go etc
s on s mains ve een exten e as far as

110 , 1 mine, but the question of purchased power
requires the same careful consideration as the alternative schemes.
In the light of present information, the consumer would have to pay
for the cost of the Power Line to the mine and to contract for a
definite block of power, which must be pai~ for whether used or not;
and

l
in addition, a cash r,uarantee must be lodged, covering the

est mated power consumption for a specified period. As these
conditions can be very onerous to a small Company by locking up a,
possibly, considerable amount of its capital in equipmen~ in which
it has no equity, power from this source may not be as advantageous
as might appear at first sight.

Diesel-Electric P2Jer: generated on the mine. In view of the
distance from the ort of Devonport, 39 miles t the ~ood road to
the mine and the price quoted for transport or all materials and
stores, of 1,/- per ton, which would include fuel oil, the use of
Diesel Engines coupled to Electric Generators must be considered.
Diesel-electric power is to be preferred to direct Diesel Drives
owing to the impossibility of using a Diesel Drive for a Winding
Engine, and also to the greater flexibility possible in driVing
the Mill Units electrically, while an Electric Drive is again to be
preferred for pumping.

•
The supply of timber for mining purposes in the near

vicinity of the mine is limited
l

but satisfactory supplies of stringy­
bark

l
myrtle and a lesser quant ty of celery-top pine can be cut

with n a radius of three miles.

THE KINE WORKINGS :

The mine has been worked from four Adits and a three­
compartment vertical shaft.

The vertical distances between the levels worked from
these main openings are :-

Surface to No. 1 Adit • • • • • • • • • • 100 feet.
No. 1 Adit to Creek Drive 90 "• • • • • • • •
Creek Drive to No. 2 Adit 7, "• • • • • • • • ., L.... .LNo. 2 Adit to No. 3 Adit 75 "• • • • • • • •
No. 3 Adit to No. 2 Levell Main Shaft ... 7, " 2
No. 2 Level to No. 3 Leve , Main Shaft -:"-...21 " N'~• •
Total depth from highest point of
lode outcrop to bottom level •• • • • • 490 feet.-

~. 1 Adit is situated approximately 100 feet below the highest lode
ou~crop, and has been driven east for 600 feet. It intersects No. ,
Lode at 170 feet from the entrance, a split off the same lode at
190 feet, No.4 Lode at 27, feet, and No.2 Lode at 420 feet. Owing
to falls of ground, Nos. 2 and 4 Lodes could not be inspected above
this level, but both have been stoped to surface. No., Lode has
been driven 30 feet east and 20 feet west, and a small stope taken
out at the west end on lode varying from b inches to 12 inches in
width showing patches of Wolfram. In Nos. 2 and 4 Lodes, small
patches of ore may remain unstoped, but they are not likely to contain
any tonnage of commercial importance.

~eek privet This drive, 90 feet below No. 1 Adit, has been driven
ilong No. 4 Lode for 8,0 feet, and has been stoped both above and
underfoot for a distance of about 600 feet. A bridge of ore remains
under the drive, but does not represent any material tonnage.
Between the mouth of the Drive and 300 feet, a block of ground remains
practically unworked Qverhead and underfoot,excepting a little stop-
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ing off a rise at 200 teet in, and may contain payable ore. At 700
feet in a parallel vein 6 inches wide splits off the lode on the
north side, and has been driven on and stoped to the east.for 100 feet.
The western end of the drive has been stop,ed in deep lead material.
At ;00 feet from the entrance a crosscut has been driven north-west
for 130 feet to No. ; Lode, and the Lode then driven on for 300 teet,
the eastern end only being accessible. In the western end alluvial
was reached at ;4 feet from the crosscut, and beyond that distance
the workings have collapsed. The lode has been stoped to 30 feet
above rails; samples were taken from the floor of the drive where
the lode has a width of 7.; inches (see "Sampling"). At 800 feet
from the mouth of the drive, a south crosscut intersects No. 2 Lode
at 17; feet. The lode has been driven on for 180 feet west, and ;30
feet east, and continues beyond both drive faces. Overhead the lode
has been stoped for a length of ;00 feet to an average height of ;0
feet above rails, there being 40 feet of backs under No. 1 Level,
with which connection is made by a rise at the east end. At 140 teet
west of the crosscut a winze connects with an intermediate level at
7; teet down

i
and with No.3 Adit at a depth of 1;0 feet. Below the

Creek Drive eve1 the lode is intact except tor a relatively small
amount of stoping in the vicinity of No.3 Adit. No.2 Lode was
sampled in the back of the stope and in the floor of the drive,
details being set out in "Sampling".

gao 2 Adit: This adit was not accessible and does not appear to
ve been driven beyond No. 6 Lode.

No. gAdit: has been driven south-south-east for 1,230 feet, meeting
No. Lode at 390 feet No. ; at 92; feet, No.4 at 1,0;0 feet and
No.2 at 1,21; feet. No.6 Lode is intact at its intersection by
the Adit but the drive has collapsed at 20 teet west, where stoping
westward commences; at 90 feet east the back laths have broken and
caused the blockage of the drive by broken rock containing large
pieces of Wolfram from the stope above.

Main Shaft: The shaft is of three compartments, 12 feet by 4 feet
in the ciear, and has been sunk to 171 feet below No.3 Ad1t, close
to No. 6 Lode, and has been risen to the surtace, a distance of 96
feet. A Main Level has been opened out at 1;0 teet· below the adit,
and an intermediate level at a depth of 7; feet. At the bottom level
a crosscut has been driven south tor 700 feet, intersecting Nos. 6, ~,
and 4 Lodes, most work having been done on No.6.

DESCRIPTION OF LOPl§ :

No.2 Lode: The width ot the lode, as proved by sampling, is 8.;
inches, and according to the Company's records, 10 inches. The
workings extend for a length of 600 teet on No.2, or the Creek Drive
level, above which ore reserves are 1,140 tons of clean ore. From the
Creek Drive to No.3 Adit level, a depth of 1;0 feet, the lode is
intact excepting a winze at the west end, and a stope 200 feet long
and 7; feet high, in addition to which a drive has been extended for
a total distance of 4;0 teet east and west from the Adit. While the
evidence is not conclusive, it does not appear that the lode has been
reached by the bottom level crosscut from the Main Shatt at 1;0 feet
below the adit. The average metal values ot this lode will be tound
under "Sampling".

!o. 4 Lode, according to records, averaged 1; inches in width and was
stoped at three levels for lengths up to 1,000 teet • . It has been
completely stoped above No. 3 Adit to surface, but, in the eastern end
some unworked ore may exist. The lode has been cut at the bottom
level where it is said to have been driven on for 400 feet and a
leading stope taken oft. There WOUld, therefore, be an intact block of
ground below No.3 Adit, 1;0 feet in depth and of undetermined length.
The lode has been one of the principal ore bodies in the mine, and
its potentialities now lie below the No.3 Adit level.

!o. 2 Lode: has been explored to a limited extent only, and is intact
except for stoping 300 teet long and 30 feet high at the Creek Drive
level, where it is 7.; inches wide. It has been driven on for ;0 feet
at No. 1 Level and has been intersected by No. 3 Adit, but as the
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latter point was not accessible, there is no information as to its
values at that level. It may be regarded as having development
possibilities throughout a minimum vertical range of 300 feet, but
does not appear likely to develop into a lode comparable to the
larger ore bodies.

No. 6 Lod~ has been regarded as the main ore body in the mine. Its
average wIdth was 20 inches, and it has been stoped continuously for
a length of 700 feet. From No. 3 Adit it has been worked out to the
surface; below the Adit t in a depth of 150 feet, two levels have been
driven from the Main Shart for similar distances. It is stated that
limited backs remain above the upper level, but that 40 feet of ore
is unbroken above the lower level stopes. It is further stated that
these stopes were worked on the shrinkage system in which the ore
broken is allowed to remain in the stope, sufficient only being with­
dr.wn to give room for miners to work between the broken ore and the
back of the stope: and that, following the destruction of the Mill,
these levels were not unwatered, so that the stopes above them are
full of broken ore. If this is found to be the case, a large reserve
of ore, much of it already broken, may remain in No.6 Lode between
the bottom level and No. 3 Adit.

~h-wrstELOd!: Stopes are reported to be 400 feet long, and the
WlcRh ()' e lode 15 ins. It is possible that, if worked similarly
to No. 6 Lode, reserves of ore may remain in the stopes.

It 18 stated that all lodes go strongly underfoot from the
lowest levels worked, and that the ends of these levels should be
extended. Based on the records of the lengths of workable ore
exposed at the greatest depth reached in each lode, the total length
available for fUrther exploitation is 3,000 feet, and the average
width of ore is 14.57 inches. In addition, two new lodes have been
discovered north of No.2 Adit, which offer an attractive field for
exploration, and there is evidence favouring the extension of the
several lodes eastward into the unprospected country beyond Bismuth
Creek.
SAMPLING.

As Nos. 2 and 5 Lodes at the Creek Drive level contained the
only accessible ore, sampling was necessarily confined to this part
of the mine. Channel samples were cut in the back of the stope at
intervals of 20 feet, and in the drives, samples were cut underfoot at
irregular intervals of 30 feet to 60 feet, according to the position
of timber and ore passes.

In ore bodies in which values are irregularly distributed
and high grade patches are common, a sampling interval of 20 feet is
too wide. It was adopted because :-

(a) The examination was of a purely preliminary nature and, as
the length of the ore body was considerable, closer sampling
would have involved more time and expense than were warranted.

(b) anly two lodes out of the five worked were accessible for
examination and on one level only, and these two lodes
were descri~ed as the least important on the property.

(c) In view of these conditions, it was considered that the
interval adopted would give satisfactory information as to
mineral distribution and grade, particularly as it could
be checked against the vendor's returns from portion of No.
2 Lode, and permit a decision as to whether a detailed
examination of the mine was warranted.

If the predetermined position for the sample cut coincided
with a patch of very high grade mineral, the cut was made adjacent
to such patch where more normal values prevailed.

In calculating the average values, abnormally high assays
have been reduced.

< -

The assay results of all samples are tabulated below.

I
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TABULATION or S1JIPI,ING mum. 552007

I

Sample No.
Width Assay Values.Location. InchesI Sn.( WO_( Bi. ~

J

~ 2 Lode - Creek R~iye Leye1:
n erloot in Drive:

1• 388' E. of Crosscut, N. side 12 0.16 0.03 Nil.
2. 388' .. .. .. S. n 4 4.32 0.02 Trace.
3. 326' .. .. n 12 0.19 0.25 "4. 277' " " .. 13 3.84 0.58 "5. 217' " " " 9 0.21 4.98 "6. 164' " " " 7 0.11 0.02 "7. 121 ' " " " 6 0.27 0.03 0.18
8. 68' n " " 4 0.80 0.02 0.27
9. 21 ' " n n g 0.13 O.O~ 5.40

10. 29' • " " 0.80 0.0 0.05
11 • 98' " " " N. vein 3 0.~7 0.02 Trace.
12. 98' " " " S. " 3 6. 3 2.58 "
Average Values of Drive for 486' 7 1.26 0.77 0.308

r:
~ sode - Back of Stope:

e rive Leyel:

'3. Over Crosscut 4 0.21 Trace 0.12
32. 20' E. of Crosscut 4 5.71 2.78 1.56
14. 40' n " n 5 8.06 0.03 0.72
16. 60' " " " 5 7.20 0.22 4.95
15. 80' " n n 5.5 2.70 0.13 Trace.
33. 100' " " .. 3 veins. 4.5 0.65 0.6~ 0.72
17. 120' n n " 2 .. 6 0.91 6.6 Trace,

140' inaccessible
18. 160' E. of Crosscut g 2.00 0.06 "19. 10' W. of No.9 Pass 0.~7 1.04 0.61
20. 10' E. n n 9 .. 13 o. 6 2.91 0.38
21. 30' n " n 9 " 9 0.16 1.17 Nil.
22. 50' n " n 9 n 8.5 0.16 0.29 Nil.
23. 70' " n " 9 n 2 veins. 10 1.16 0.13 Trace.

~24. 90' " n n 9 .. 14 2.56 2.34 "I. 25." 110' n n n 9 n
~~.5 9.22 0.92 n

26. 130' n n n 9 n 0.75 1.20 0.59
27. 150' " " n 9 n 14.5 0.1' 5.69 Trace.
28. 170' " " " 9 " 14 9.13 0.21 n

29. 190' n n " 9 " 10 0.81 19.04 0.39
30. 210' " " .. 9 .. 9.5 0.38 0.17 0.50
31. 230' " n " 9 " 10.5 0.16 5.69 Trace.

East end oj stope inaccessible
I

8.45 0.505
I

Average of Stope for 410' •• 3.05 1.70

~ f:Z°~i- 5E:ik Driye Leye1:e f 0 in DIJ:

34. 47' w. of Crosscut 10 8.44 0.01 0.05
35. 17' n n ..

~
2.70 0.02 Trace,

36. 30' E, n " 2 veins 0.32 0.25 n

1 Average for 97' 7.13 3.38 0.058 0.01 I•• • • • • ••
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IAlltILATION OF SAUPLING VALUES
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Assay Values.

Sample Location. Width Sn. W03 Bi

IJro. Inches. ~ ~ ~

37 No. 4 Lode E. of Bismuth Creek. 8 0.65' 0.5'1 Nil.
I38 " 1 New Lode 10 0.10 0.96 "

39 " 2 " " 4 0.11 5'.35' • "

2fc AJerage Assay value ot Ips. 2 and 5 Lodes
ca culated from the sampling results is 2.17 1.163 0.306

~erage ValRe of the ore in the back of
e ope worked by J. P. Godwin, is 3.04 1.38 1.37

+hI Ayerage Value of the ore stoped by J. P.
~ calculated trom his Account Sales,

DC the recover:t 8~ue onlY on an amount
1,5' 0.!)5' 1.20of ore estimated a tons -

It must be noted that Mr. Godwin has no crushing facilities, so that
the fines only can be treated by concentration in a Hand Jig and Sluice­
box. His loss in the coarse material could not be determined. The Bismuth
in the part of the lode. stoped bv him is abnormally high. As stated above,
the values calculated from this work are recovered mineral only.

muG METHODS:
The old Company's method of mining was by flat-back stoping in

some parts of the mine, and in others the system was modified into
shrinkage stoping, or, as termed locally, "storage". No sorting was
done in the stopes, and all broken materlal was sent to the Mill
thereby causing a high rate of dilution of the ore by mullock. in the
ordinary flat-back workings the ore was drawn off as broken and stulls
and lagging were used to keep the back accessible, a practice which consider
-eably increased the cost of stoping.

The practice proposed for future operations would involve
sorting in the stopes. The ground, to the necessary stoping Width, would
be fired down on to sollars and bagging, thus preventing loss of mineral
in the fines. The rough mu110ck would be sorted out and thrown back in
the stope for filling and should proVide sufficient without drawing on
outside sources. HorIzontal holes would be drilled instead of uppers,
as in the past, thereby causing less shattering of the ground and
simplifying sorting. This method of mining is followed elsewhere in
working similar narrow lodes, and by careful supervision, dilution by
mullock, which would be largely fines, should be kept under an ore to
mullock ratio of 1 to 1. .

The proposed system would -

(a) Eliminate timber in stoping other than that required for
passes and travelling ways.

(b) Keep the stopes filled and the backs always accessible.

(c) Reduce the tonnage to be trucked and hoisted, and consequently
the cost of transportation.

(d) Reduce the size of the milling plant required, and also the
cost of treatment.

The saving in cost in these directions would more than
compensate the slightly increased stoping cost brought about by sorting
underground.



The description of the treatment practice followed by the
old Company is from information given by J. P. Godwin, who was 11111
Poreman to the Company. The method of treatment was successful and
would, therefore, be of considerable value in planning a future milling
plant. The nature of the ore is favourable to the easy separation of
ainera1 from gangue and the collection of the valuable minerals in a
mixed concentrate. The three economic minerals exist either in more
or less independent segregations, or in individual particles. Pyrite
is also a constituent of the ore and occasions some difficulty in the
final re-dressing of the concentrate. The gangue is quartz, topaz and
fluorspar; it is good cru8hing materia+ and the minerals are readily
liberated at a coarse size, without production of slime. The mineral
particles being coarse, there is no necessity for fine grinding.

~\)?J
oRE ;rREATllElQ;.

- 9 - 552009

As the accompanying flow sheet will show, the milling
method adopted was one of stage reduction followed by the immediate recov­
ery of the mineral freed by each successive reduction, two essential
factors in the milling of tin and wolfram ores. Efficient concentration
was effected by careful screen sizing and classification, and it
is stated that the tailings, including those from the coarsest jigs,
were discarded without necessity for re-grinding or retreatment. That
the production of slime in milling was unimportant is shown by the
facts that :-

(a) The Mill contained 6 jigs and only 2 Wi1f1ey Tables and 2
vanners.

(b) The production of first grade concentrate was

from jigs, 72 bags per week,
from tables and vanners, 4 bags per week.

Owing to the closeness of the specific gravities of
cassiterite, wolfram and bismuth sulphide, a mixed concentrate of all
three minerals was produced in the first stage of treatment. After
drying, the concentrate was passed over a mar,netic separator, producing
a high-grade wolfram concentrate and a tin-bismuth product. The latter
concentrate was sold in that state and the separation of the two
minerals effected b7 the buyers, by a wet process in which the bismuth
was brought into solution, leached from the cassiterite and precipitated.

Present day treatment of such an ore would involve :-

(1) Gravity concentration on the lines previously followed.

--- (2) Magnetic separation to produce a clean wolfram concentrate.

(3) Flotation of the tin-bismuth product from the separator, by which
the bismuth sulphide would be floated off, leaving a clean
cassiterite residue.

The mine would then be in a position to market a clean concentrate of
each of the economic minerals in the ore.

In the old Company's mill the ore was delivered from the
mill bin to a rockbreaker, the product from which went to a conical
tromme1 clothed with ~ screen. The conical trommel oversize was
crushed in a set of coarse rolls the product passing to a second
tromme1; the oversize was e1evaied to the fine rolls, running in closed
circuit with their own i" tromme1 from which the oversize was returned via
the previous elevator, for re-crushing. The undersize from this operaiion
joined the undersize from the i" tromme1 following the coarse rolls and
the material was raised to a series of tromme1s feeding three jigs,
each having three compartments. Each succeeding tromme1 received and
screined the undersize from the pre~eding screeni thus in sequence,
the "tromJ!le1 fed the 1!" jig, the -a-" tromme1 a j/16" jig, and the
1/16 tromme1 supplied a jig treati~ feed slightly larger in grain
size than the screen opening. The~" conical tromme1 undersize passed
to a second line of three tromMe1s ru~nipg in series similar to the
previous set. The screen openings were i", i", and 1/16", the oversize
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The No. 1 hutch product of each jig was first grade concentrate.
The No. 2 hutch products of the i" jigs were returned to the jigs for
fUrther treatment, but the No. 2 hutches of the remaining jigs produced
second grade concentrate which was marketable after roasting. Both
tables and vanners produced first grade concentrate and clean tailings.
The table and vanner concentrates were re-dressed on a Wilfley Table,
but the jig concentrate required no fUrther treatment. The concentrate
was shovelled from the collecting pits and barrowed to the dryer, being
then bagged and shipped· for though a magnetic separator had been
installed in the new miil, it was not used before operations ceased.

~n adverse feature in previous milling practice was the
quantity of .ullock milled with the ore. The proportion of ore to
mullock broken in stoping was approximately 1:3, and the whole of this
material was treated. By careful mining, a large proportion of rough
mullock could han been rejected in the stopes so that the actual
dilution would not have exceeded 1~. The effect of such selection
upon ore-dressing would be s-

(a) Increased plant capacity; or alternatively, a smaller mill to
treat the output of which the mine was capable, involving
a lesser capital cost.

(b) Reduced wear and tear on crushing and screening units.

(c) Reduced water consumption.

(d) Decreased power required.

In designing a new mill, the flow sheet could follow that of
the old plant with some moditica~ions, viz:-

(1) 'Removal of a large proportion of mullock before ~he ore left
the stopes.

(2) Picking and bagging of lump ore in the stopes.

(3) The provision of a picking belt between rockbreaker and'rolls for
fUrther removal of mullock and lumps of clean ore.

(4) ~ alteration in the routing of material through the rolls to
effect simplification in layout.

(5) Magnetic separation to produce clean wolfram concentrate and
contingent upon test work.

(6) The provision of a flotation unit to remove the bismuth sulphide
from the tin-bismuth product of the magnetic separator.

(7) Elimination by flotation of the pyrite in the second grade
concentrate, thus obviating roasting.

The site of the previous mill is satisfactory, being well
s1tuated for :-

·1.) Delivery of ore trom either the shaft or No. 3 ~dit.

(b) The supply by gravity of milling water from Bismuth Creek or
the Weaning Yard Creek raee.

(c) The disposal of tailings.

(d) The receipt of stores and despatch of concentrates, being
within 50 yards of the main road.

~~
~ products passing to j-, 1M and 1/16" jigs respectively. The final

undersize product from each set of trommels flowed to an hydraulic
classifier making two products. The coarse material red a Wilfley Table
and the overflow was re-classified in a second classifier, the underflow
going to a second table while the overflow after thickening, was
fUrther classified into two sizings for treatment on two vanners.
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It is considered that with a well-designed mill e~bodying the
essential features enumerated, ore treatment would present no diffi­
culties and a high recovery could be made. It is a reasonable assumpt­
ion for the purposes of this report that a recovery of 80~ of the
mineral could be effected in a new mill, for it is stated that the
recovery in the final years of the Company's operations was 85~ and
it is understood that the recovery at the Aberfoyle Mine, on very
similar ore, exceeds 8~.

CO§I§ AND ECONOMICS.

Probable Grade gt ~. This question is difficult owing to the small
proportion ot t e Mlne open for examination, but can be approached
trom three directions.

By calculating back from the Company's concentrate production,
allowinr, a recovery of 85~ and an ore: mullock ratio of 1:2.7.
As the result is based on total production, no indication can
be obtained as to values at the lowest level.

(2)

(3)

From J. P. Godwin's account sales, discussed under "Sampling".

From the results of sampling Nos. 2 and 5 Lodes which latter
methods apply to a small, and high level part or the ine only.

The average values are set out comparatively below with equivalent
monetary values calculated at the metal prices shown. The London
price of tin given has been raised to the Australian equivalent and
the Australian price for wolfram and bismuth is shown in the table.

Base of
Bstimate

Assay va~ues ~ommercial value per ton ore

Sn.' W03' Bi., A~~~. 1.."I"U 3it Ia~$
~ kXn I='~~: r'/~. Total.

1
2
3

1.52
1.5
2.17

1.495
0.55
1.163

0.232 54.7/- 68.5/- 15.6/-
1.2 54/- 25.5/- 80.4/-
0.306 73/- 53.5/- 20.5/-

138.8/­
159.9/­
147/-

No. 2 base is excluded owing to its limited application and the abnormallJ
high bismuth content.

Adopting a recovery in milling of 80~ of each metal, the
recoverable value or the clean ore Is :-

1. Calculated trom the Company's records: all lodes, 111/- per ton.
2. " "Sampling Lodes Nos. 2 and 5 117.7/- per ton.

Being the lower figure and covering the widest range, Base No. 1
has been adopted.

~mtted Work.ng C~ On the basic wage of £3:19:0 per week for
aIitr cts outside H:obart, it is estimated that the working cost for
development, mining, milling, general expenses and management will be
86/- per ton of clean ore.

On the probable grade and at the metal prices set out above,
the estimated profit on working account would be 25/- per ton of clean
ore.

I

£fe Reserves aed DeVe~ent Possibi31~.e•• The only Proved Ore
dsclo.ed by t e eDlDion i8 1,151 tons in No. 2 Lode at the Creek
Level having the assay value shown above. The re-opening of the
workings may show fUrther are which can be considered Proved, particul­
arly in and above the stapes on No. 6 Lode at the lowest levels.
It the aggregate length of the tive lodes, 3,000 feet, and the average
width of 14.5 inches, together with the probable grade, are maintained
with depth, it i. possible that renewed development above the bottom

/
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level may open up some 30,000 tons of ore, exclusive of any tonnage
that may be proved in the two new lodes. On these assumptions!_~ach

100 feet of sinking might develop an additional tonnage of 26,000 tone.
~!hese figures are based on data yet to be confirmed and, together with
the interences depending thereon, must be regarded as indicating only
the possibilities of the mine, subject to establishing the correctness
of the data, much of which are largely not the result of direct .
observation.

~ Capacitl. The work of opBning up the estimated 26,000 tons per
!Itt would involve approximately 4,$00 feet of development work
requiring not less than 18 months to make the new ore available. The
devalopment factor, therefore, limits the annual output of the Mine,
which for the purpose of the estimate, has been taken at 8,$00 tons
of clean ore per annum, or allowing for dilution in the ratio of
1 J 1, 17,000 tons of milling ore.

C t e • The capital required to provide equipment
or power genera ion ng and milling is estimated at £28,000;

allowing for the further examination of the property, its purchase,.
and making provision for working capital to the productive stage, tne
preliminary estimate of capital required is £40,000. This figure
may be liable to some modification when the property has been
thoroughly examined, an important factor being the time interval
which could elapse before it became necessary to commence the opening
up of a new level. The probable total capitalisation of the enterprise
might, therefore, be taken as £$0,000.

Estil!I:i Return on Cap~. Based on the premises set out herein,
an est ted return on ~tal of £10,000 or 20~ per annum might be
expected, irrespective of taxation, amortIsation of capital and
Head Office charges.

EmmJl EXAMUATIOMl. )lIB. A further examination would involve
tli8'Uiiwatering of bottom levels of the Mine, their repairs and
sampling. .l quotation has been obtained for a suitable PUllp on hire
purchase; the minimum payment is £300 and the ultimate cost £1,090.
The pumP, which is quoted with a small temporary power plant, would
form part of the permanent Kine equipment if the property were
acquired.

The estimated cost for this examination
would be £1,6$0 and the time required, four months, provided no undue
difficulties were met in unwatering •

•

~ity. Histo5Y Ind Geol2gy. The property is situated- at Koina,
19"Iilles by goo roail sou~st from Devonport, tasmania. The Kue
is at an altitude of 2tooo feet above sea level and the annual rainfall
is 60 inches. Timber for mining purposes is adequate and sufficient
water for all mining purposes is available. Diesel-electric or hydro­
electric power could be generated by the comp~t or electric power
purchased from the Tasmanian Hydro-Electric' Co ssion.

The ine was actiYely worked for tint
wolfram, and bismuth from 1896 to 1919 when operations were stopped
through the burning of the ..ill. FolloWing the erection of a new
plant, work was resumed in 1922, but the low prices ruling for metals
caused the ine to be closed down in that year and the Company was
shortly after liquidated. In the past five years work has been
carried on by the vendor, in a small way, using hand methods of mining
and treatment.

Five lodes have been worked. Their strike
is east and west and the dip is approximately vertical. The lode
material is quartz, topaz,and fluorspar containing cassiterite,
wolfram and bismuth sulphide. The country rock is sandstone, quartzite
and metamorphic garnet rock, overlaid to a considerable extent by
Tertiary basalt. Granite exists at probably no great depth below the



sedimentary series but is not expect'd to affect the
continuitv or values of the lodes. No serious faulting has
occurred and the country offers no difficulties to mining.

Mine Workings: A limited extent of the workings are accessible and
particulars have been obtained largely from descriptions and the
Company's plans. The aggregate length of the lodes worked is
3,000 feet and the average width is 14.,7". The total depth
reached from the highest lode outcrop is 490 feet, but all lodes
have not been worked to this depth. To approxima~e1y 340 feet
exploitation was carried out by adits and the lowest 150 feet from
a vertical shaft. It is expected that the shaft and main drives
can be reconditioned with little expense.

Ore Rese~e4: Inspection disclosed 1,150 tons Proved Ore, which
tonnage m ght be increased when the workings are opened up for
examination. From observation and the plans, there is reasonable
possibility that renewed development above the bottom level may
open up approximately 30,000 tons of ore in the five lodes, the
potentialities of the two newly discovered lodes not being here
considered. It is also estimated, on the assumption of
continuity of length and width to greater depth, that each
vertical lift of 100 feet may develop 26,000 tons of ore, again
exclusive of the new discoveries.

Ore Values: The value of the clean ore, as distinct from
milling ore which must be unavoidably diluted by mUl10ck, has been
assessed on three separate bases.

(1) The old Company's production.

(2) The vendor's production from a defined block in No. 2
Lode, calculated from his account sales.

0) The sampling and assay results on Nos. 2 and 5 Lodes ~
at the Creek Drive level.
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These valuations are :-

Assay Values C al VAlue ne" on 0,...
Base of gn.

@~t @0~·,-. Estimate ISn~ "03~ 'Bi.~
~{i~n

Total Value.
~\ -

1 1"2 1.495 0.232 ,4.7/- 68.5/- 15.6/- 138.8/-
2 1., 0." 1.2 54/- 25"/- 80.4/- 1,9.9/-
3 2.17 1.63 0.306 73/- ,3.,/- 20"/- 147/-

In assessing the probable value of the ore Base No. 2 has been
rejected on account of its limited application and the abnormally
high bismuth; No.3 is limited to one level on N~s. 2 and 5 lodes;
No. 1 has therefore, been adopted for though certain assumptions
are made In its calculation, it covers all lodes at all levels, and
is also the lowest of the three.

Adopting a milling recovery of 80% of each metal, based on the old
Company's work and one the results of milling a very similar ore at
the Aberfoy1e Mine, the estimated recoverable value of the clean ore,
on the premises stated is: 111/- per ton.

Working CoJtA. The estimated cost of development, mining! treatment,
management and general expenses, per ton of clean ore ~s ~6~-. If
the indicated grade of ore, Sn. 1.52%, W01 1.49,%, Bi •• 23:', 1s
established, the recoverable value of 1117- per ton at the metal
prices assumed, would s~ow a profit on wor~ing account of 25/- per
ton of clean ore.

Capitalisation. The preliminary estimate of capital required for
the further examination of the property, purchase, equipment and
development, is £50,000.
. )
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(g)
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Mine OUtput. The annual output of the ine is restricted by
the time required to develop each new level, the work involving
approximately 4,$00 feet of shaft sinking, crosscutting and
driving which would occupy not less than 18 months. Working
two shifts per diem, a treatment plant as estimated, would have
an annual capacity of 8,$00 tons of clean ore, or a total
capacity of diluted ore of 17,000 tons. .

On the grade indica~ed and at the metal prices
assumed, the estimates show a profit of £10,000 per annum

lequivalent to a return of 20~ on capita1~ no allowance be ng
made for the amortisation of capital or Head Office charges.

On the data available at this stage, the estimates
given must be regarded purely as a measure of the possibilities
of the proposition to indicate whether more detailed examination
is warranted.

RECOMMENDATIONS :

It is recommended that :-

(1) The lower levels of the Mine be unwatered, examined
and sampled, involving :-

(a) Obtaining and installing on hire-purchase,
a Diesel-electric driven Pomona Pump.

(b) An expenditure on the examination, for pump hire,
pumping; labour on pumping, repairing workings
and sampling; assaying, and the inspecting
Engineer, of £1,6$0, over a period of four months.

If the results of the first stage of the work be
satisfactory,

(2) '!be extension of the option to permit :-

(c) Installation of power, hoisting and mining equipment
for a certain amount of development.

(d) The carrying out of sufficient development on Nos.
2 and 4 lodes at the bottom level to confirm the
value of the property and to show a tonnage of
profitable ore sufficient to justify further capital
expenditure on an ore-dressing plant and the
necessary additional power, and warrant the purchase
of the tine. .

(3) Provided the results of the second stage prove satisfactory,

Raise the remainder of the capital to

Purchase and install the additional power plant,
the Mill and all supplementary equipment, and

(h) To continue Mine development.

28th May, 1938.

- (Signed) M. R. McKEOWN.

Consulting Engineer.
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