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SUMMARY

The Federation area, E. L. 11/76 is considered to
have the potential for the development of a viable
large tonnage, + 40 million tonnes/low grade,
0.2% Sn deposit, centres on the Federation and
Sweeney's Mine areas.

The numerous Federation workings cover an area
approximately 1 km x 1.5 km and have intersected
several cassiterite bearing quartz tourmaline and

greisen zones, with tin grades between 0.2% Sn and

19.5% Sn. Work to be undertaken during 1976-77 will
involve the detailed mapping and sampling of lodes,
altered zones and mine workings.

A total of $12120 has been budgetted for this purpose.
Should the results of this work be considered sufficient­
ly encouraging, diamond drilling and bulk sampling
programmes are envisaged for 1977-78 and 1978-79 •
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FEDERATION AREA E.L. 11/76

INTRODUCTION

E.L. 11/76 of twenty six square kilometres was
granted to Renison Ltd. on the 22nd April, 1976 •
The area is considered to have potential for the
development of a large tonnage, low grade tin
deposit centred on the Federation mine area, where
numerous old workings have been developed in
altered and mineralised granite over an area
approximately 1 km by 1.5 km.

This report outlines the history and development
of the area, the mine workings and geology and
includes recommendations for future work •

LOCATION AND ACCESS (Map 1)

E.L. 11/76 is situated, on the coast immediately
North of Trial Harbour, approximately 12 km West

of Zeehan. Access is via the unsealed Zeehan - Trial
Harbour - Granville Harbour road. Access to the
immediate area of the Federation mine is limited to
two four-wheel drive tracks: one to the foot of the
old Federation Haulage and a second track, passable
only in good weather, to Lake Cumberland and Heywood

and Coleman's workings.

../2
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The history of the South Heemskirk Tinfield and the

development of the various prospects is well documented,

particularly by Waterhouse 1916 and Keid 1943a, to which

the reader is referred, and only a brief outline will be

given here.

Mining of the field originated with the discovery of

alluvial tin near Mt. Heemskirk in 1876. Development

quickly followed and by 1884 there had been erected

several stamp batteries, and in addition several companies

were sluicing alluvial ground. The boom collapsed as

quickly as it had begun and by 1890 the field was

practically deserted. A number of factors contributed

to its failure: it is likely that rich patches of detrital

cassiterite led prospectors to believe that they had found

large ore bodies comparable to Mt. Bischoff, then being

opened up. Exaggerated reports and speculation encouraged

the pegging of a large area, part of which was under the

sea and at least fifteen companies installed batteries and

plant at great expense before proving up workable ore

reserves. Some of the ore is pyritic and the plant was

not equipped to treat it, alsm ~n some cases black

tourmaline and hematite appear to have been mistaken for

cassiterite. Many of the ore shoots although rich seem

to be irregular and little capital remained to finance

systematic development and exploration.

../3
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Production to date:

S. Heemskirk to 1916
Federation Mine
Maynes Mine
Miscellaneous

1924-1959.

Concentrate (tons)

200

322.13
200

44.71

766.84

Tin Content (tons)

Est. 120
193.86

Est. 140
23.86

477.74

../4
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Several attempts have been made to re-open some of the
mines, particularly the Federation Mine, which was the
biggest producer on the field: but again capital was
spent on buildings and treatment plants (Scott 1928 ­
Appendix 5) and little on the development of ore reserves

and the attempts failed. In recent years several companies
have looked at the area or prospects in the area.

In 1945 the Mt. Lyell Co. held an option over Heywood
and Coleman's workings and sampled the main adit (Hudspeth
1945). The Mt. Lyell Co. had a further look at the Federation
Mine in 1964 (Brook 1964) and had a second look at Heywood
and Coleman's workings in 1973, prior to the pegging of
S.P.L. 129 (Wells 1973). In 1965 the E.Z. Co. executed
three diamond drill holes at Heywood and Coleman's workings
with poor results, also Pacific Copper Explorations Pty.Ltd.
drilled two short holes, near the workings, in 1968, again
with poor results. In 1971 the Australian and New Zealand
Exploration Co. briefly looked at the area for tungsten

mineralisation, and part of the area was held by Texins

Development Pty. from 1968 to 1974, during their exploration
of the Tenth Legion area.
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GEOLOGY AND MINERALISATION (Map 2)

461008

The exploration licence is contained ent~rely within
the outcrop of the Heemskirk Granite which was intruded
into Precambrian and Cambrian sediments during the Middle
Devonian. The granite is an adamellite consisting of :
orthoclase, albite,quartz, biotite and tourmaline, accessory
minerals include: apatite, zircon and magnetite. The granite
which varies from a coarse red to a coarse white variety is
also fine grained in places and has many scattered dykes
of: tourmaline microgranite, porphyritic microgranite and
aplite. Thin veins of pegmatite occur consisting of coarse
orthoclase and quartz with some black tourmaline. Quartz­
tourmaline veins and dykes are cownon but veins of greisen
are less abundant. A striking feature is the numerous
nodules of quartz and black tourmaline scattered irregularly
throughout the white granite and tourmaline microgranite.

Cassiterite is present in quartz-tourmaline or greisen
fissure veins, also in pipes or masses of soft greisenised
granite. The veins trend generally between N.W. and N.E.
ranging in thickness generally, up to 2 m. ,.ide. They
consist of central veins of green or black tourmaline and
quartz with disseminated cassiterite crystals which locally
may be concentrated to form layers. An irregular greisened
pipe at Federation carried values ranging from 6% to 23%
cassiterite (4.5'% Sn to 19.5% Sn).

Other minerals recorded at South Heemskirk are: pyrite,
chalcopyrite and arsenopyrite. Bismuthinite occurs at the
Federation Mine also wolfram and molybdenite have been

recorded. Galena, tetrahedrite, chalcopyrite, sphalerite and

.. /5·
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pyrite as well as cassiterite occur at the Globe mine and

stibnite has been recorded from Sweeney's Mine.

5. MINE WORKINGS

5.1. Federation Mine Area (Maps 3 and 4)

The Federation ~ine was the biggest mine in the area
and in fact consists of several groups of workings. The

workings have been described in detail particularly by

Waterhouse 1916 and Keid 1943a also Loftus-Hills 1920

and Blissett 1962 (Appendices 1,2 and 3).

5.1.1. Mine Workings
The ·workings can be divided, geographically, into

four main groups:
(a) Western Workings

(b) 8entral Workings

(c) Eastern Workings
(d) Southern Workings.

(a) The Western Workings: include the Tributors No.1 and

No.2 levels, Fowler and Dunn's workings, Yates adit,
J.B. Geasons workings, Bismuth shaft and numerous smaller
adits and trenches, including Riley and Grey's workings
to the N.W.

These workings were developed largely along the line of the

Cross Lode, '",hich strikes roughly S.E., approximately at

.. /6
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right angles to the majority of the Heemskirk Lodes,
which strike at either 20

0
0r 700• Several other smaller

lodes, including the Whip Shaft lode were also developed
and tin grades appear to have varied from as high as
19.5% in a greisenised pipe in the Tributors workings to
grades of less than 1.0% in some of the smaller quartz
tourmaline lodes.

(b) The Central Workings: include the Long Adit, Munroe's
Shaft, Inclined (or Underlay) Shaft, together with numerous
smaller trenches and adits, which were all developed on or
adjacent to the Black Face Lode. Several smaller lodes
were developed particularly in the Long Adit, which may not
have reached the Black Face, and these include: the Cumber­
land Lode and the Air Shaft lode. The smaller lodes appear
to have been largely quartz tourmaline veins, up to 6 m.
wide, although usually less than 2 m. wide, with grades of
0.4% Sn to 0-8% Sn. The Black Face Lode is thought to

o a
occur where two sets of the 20 and 70 fractures converge

(Loftus-Hills 1920) and consists of a mass of dark green
tourmaline and quartz with an average grade of 1.0% Sn.
Tungsten, bismuth and molybdenum also have been reported
with both the Western and Central Workings.

(c) The Eastern Workings: near Lake Cumberland are
comparatively minor and consist of a shaft and a small
adit developed on a cassiterite bearing quartz-tourmaline
vein. Waterhouse (1916) stated that 14 tons of concentrates
were produced but Keid (1943a) considered this estimate
excessive.
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Included with this Eastern group of workings is Waxman

and Weston's workings. A large trench and shaft were develop­

ed on a micaceous hematite formation within decomposed granite,

which included a band of euhedral pyrite crystals up to 10 rom.
across. High grade tin has been reported from the hematitic

formation but no figures are available to the writer.

(d) The Southern Workings: include Heywood and Coleman's
workings and the Phar Lap workings.

Heywood and Coleman's workings consist of several trenches

and two adits developed on a number of quartz tourmaline

veins and Keid (1943a) reported an irregular greisen lode.

Tourmaline nodules within decomposed granite carry up to
17.0% Sn (nodules in the Heemskirk area, while often associated
with tin bearing zones, usually carry little or no tin) and
channel sampling of the adits revealed values of 0.2% Sn to

0.5% Sn (Appendix 4).
The Phar Lap workings consist of a small open cut and a shaft
developed in a much decomposed white granite, with bands of

limonite and quartz tourmaline veins. High grade cassiterite

was intersected, associated with coarse stanniferous pyrite

cubes up to 15 rom. across. No figures for grades or tonnages

are available to the writer.

5.1.2 Ore Reserves (Appendix 3)

In 1920 Loftus-Hills calculated ore reserves for the more

developed lodes in the Federation Mine area. He calculated

that within the : Pipe, Black Face, Whip Shaft, Cumberland

and Big Trench Lodes there existed:

60,000 tons of Proved Ore at 1.0% Sn and
400,000 If If Probable Ore at 1.0% Sn.

.. /8
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However, Keid (191t3a) considered that: "There are, on
present development, no ore reserves either positive or
probable" •

Recent calculations based on the dimensions of proved (?)
ore within these lodes and the Air Shaft lode, given by
Loftus-Hills indicate a figure of 165,000 tons at 0.86% Sn.

5.1.3. Metallurgy

Investigations into the grain size and metallurgical
characteristics of Federation Mine ore were undertaken

by the Tasmanian Mines Department in 1931 (Clark 1931).
This report is included as Appendix 6. The gangue at Black
Face appears to be of two types: quartz or decomposed feldspar
with tourmaline. The cassiterite was considered to be fine
being mainly less than Itoo microns. (Ito mesh). However, the

majority of the cassiterite appears to be in the 150-200
micron (100 mesh) range, wbich is approximately two to three
times coarser than the cassiterite being currently produced
at Renison.

5.2. Other Workings (Map 2)

Numerous small workings occur throughout the South Heemskirk
area. The majority produced only small amounts of tin.

Cornwall Mine: consisted of several trenches and small adits
developed on narrow pyritic quartz tourmaline veins.

Cliff Mine (S.P.L. 129) : A small shaft and open cut on
quartz tourmaline veins up to 0.7 m. in width.

.. /9
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Empress Victoria (S.P.L. 129) : A shaft sunk on a
cassiterite bearing quartz tourmaline lode ; the cassiterite
giving way to : arsenopyrite, pyrite and chalcopyrite with
depth. Some greisen developed.

Prince George: consists of a shaft on a 0.7m. wide quartz
tourmaline vein.

Montagu and Montagu Extended: several shafts, adits and
winzes developed on quartz tourmaline and greisen veins.
ApproXimately 6 tons of cassiterite were produced.

Wakefield Mine an adit developed on a quart tourmaline
cassiterite vein within a greisenised and tourmalinised

granite. Only minor tin production.

Sweeney's (or Birthday) Mine: an adit and shafts on a lode
of black sphalerite with pyrite and small amounts of stibnite
and chalcopyrite in a gangue of : quartz, fluorite and
tourmaline. The main adit intersected at least 38 m. of
altered and kaolinised granite carrying fine disseminated

cassiterite. Samples taken from the area assayed up to 2.83%
Sn; adit sampling gave values from nil to 1.05% Sn, three
samples from the crosscut assaying 1.05% Sn, 0.97%Sn, and
0.51% Sn. (Blissett 1962).

Globe (Mt. Agnew) Mine : consists of an adit driven on a lode
carrying galena and tetrahedrite rich in silver, and
chalcopyrite. Some sphalerite and pyrite is also present
in a gangue of quartz, tourmaline, fluorite and siderite.

A grab sample from the dump is reported as assaying 0.37% Sn
and 887 grams per tonne Ag.

../10
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6. CONCLUSIONS AND RECOMMENDATIONS

6.1. Conclusions
The table on the following page compares the known
characteristics of the Federation Mine area with the
general characteristics of the few, known, large, low
grade, tin deposits.

The size and grade of a viable low grade deposit have been
studied by Taylor (1976) : "The break even or cut off point
for 10,000 tonnesper day is around $4.00A/tonne which on
a 60% recovery would require primary ore worth about $6.70A.
Thus at £2,500/tonne($4252A) a grade of 0.16% Sn is reqUired
to break even and at £3,500/tonne ($5952A) 0.11% Sn. Given
that a profit of 15-20% is also required ••••• in round terms
it is concluded that at £3000 ($51 03A) /tonne at 60% recovery,
the target would be + 40 million tonnes at around 0.2% Sn."
Earlier studies by Dowie (1970) on a 5000 tonne per day
operation, with a similar recovery, also indicated a grade
of around 0.2% Sn. Obviously smaller tonnages at a higher
grade would also be acceptable .

The Federation Mine area is considered to have the potential
for both this tonnage and grade. The majority of other
workings in the area are considered to be of little import­
ance, although areas where greisenisation has been reported
are possibly worth examining in the future. The only except­
ion is Sweeney's Mine where extensive greisenisation with
disseminated cassiterite has been reported.

6.2. RECOMMENDATIONS



CHARACTERISTICS OF LARGE TONNAGE!LOW GRADE
TIN DEPOSITS (BASED ON TAYLOR 1976).

KNOWN CHARACTERISTICS OF THE FEDERATION
MINE AREA •

•-1

~

~1. Tin bearing granites showing extensive zones
of alteration (greisen etc.) appear to be
intruded at a late stage into a larger gran­
ite massif, which consists of multiple
intrusions of different types of granite.

2. The greisen environment appears to offer the
most potential for the development of
sufficient tonnage.

3. Greisenisation develops along joint and frac­
ture planes and large masses ("pipes") often
develop at the intersection of major planes.

4. Successful exploration for bulk/low grade
deposits are enhanced by:-

a) Association with valuable elements, some
of which are recoverable, ego W, F.,Bi,
Mo, Be.

b) Association with high grade ores (vein
systems) which can be mined in conjunct­
ion with the low grade regions.

c) Intense alteration allowing low cost
extraction techniques.

1. The Heemskirk Granite consists of
multiple granite intrusions.
The tin bearing and altered (greisen)
zones, ego Federation, appear to be rel­
ated to a late stage tourmaline micro­
grani teo

2. The Federation area shows strong similar­
ities to the generalised picture of
greisen systems (Scherba 1970 - Taylor
1976). Greisen is developed throughout
the area at Tributors Workings (Pipe),
Black Face lode, Phar Lap etc.

3. Black Face lode developed at the inter­
section of two sets of the 20"and 70°
"joints". Greisenisation at Federation
appears to develop towards the area where
the Cross Lode and the "Normal" lodes
would intersect. This area would appear
to have had little work undertaken on it.

4a. W, Mo and Bi occur with the tin in both
the Central and Western workings.

b. High grade ore in veins occurs at Fowler
and Dunn's Workings (+6.0% Sn), at the
cumberland Air Shaft and Coleman's Lodes
et c. (+ 1.0% Sn).

c. The granite in places is very soft ego
Tributors Workings, Phar Lap workings etc •

• • • 1

,.



-11­

RENISON LIMITED

461016

•

•

A five step exploration programme is recommended for

the Federation and Sweeney's Mine areas:

(1) All the present data requires plotting clearly,

particularly the position, dip and strike of lodes and

alteration.

(2) A detailed geological map is required, again, in

particular: the different types of granite, the position,
dip and strike of lodes and zones of alteration. This will

have to be re}ated to the data obtained in step 1.

(3) All lodes, altered zones and accessible workings will

require careful sampling and analyzing for : Sn, Bi, W, Mo,
Be, As and Cu. However, great care will be required in the

interpretation of this data, particularly from surface samples,
as values are likely to be erratic and in greisen outcrops,
the "cassiterite is frequently concentrated in the non out­
cropping selvedges and not in the outcropping silica"

(Taylor 1976). Probably many of the results will have to

be regarded as indications rather than facts •

Excavati9n of costeans will probably be useful for both

mapping and sampling purposes, at a later date.

If the results of the above programme are considered

sufficiently encouraging:

(4) Diamond drilling should be undertaken, again, to

further outline the position, continuity, size, structure

and general mineralogy of mineralised zones and as an

indication of grade. Cassiterite distribution can be very

erratic and "care should be taken in the interpretation

.. /12
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of both very high and very low results" (Taylor 1976).

The clearing of previously inaccessible adits in appropriate
areas for sampling (grade) and mapping purposes would also

be useful.

(5) If the diamond drilling programme is considered
encouraging, particularly in terms of size and tonnage:
A bulk sample should be obtained by either extending an
old or driving a new adit(s) to enable a more accurate
estimate of grade as well as for metallurgical tests.

6.3. BUDGET 1976-77

A budget of $12120 has been recommended for 1976-77 to
enable steps 1 to 3 to be undertaken. The budget has,been
made up as follows :



" • • J-I>.•461018
BUDGET 1976-77, FEDERATION AREA E.L. 11(76

,

ITEM P .1 P.2 P.j P.4- P.5 P.6 P.7 p.8 P.9 P.10 P .11 P .12 'TOTAL

SALARIES 500 1000 1000 1000 1000 1000 1000 1000 500 8000

CONSUMABLES 50 200 200 100 100 10( 100 100 50 1000

ASSAYING 200 200 200 200 200 4-oe 4-00 4-00 300 2500

VEHICLES 50 100 100 100 50 60 60 50 50 620

PERIOD TOTALS 800 1500 1500 14-00 1350 1560 1560 1550 900 12120
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In a previous pUblication of the Geoloaical
Surveyor Tasmania, Bulletin 21, p. 225. a oomprehensive
and detailed aocount is given or the history of the Heemskirk
Tin Field. In that account various stages of the fields hist­
ory, prospeoting, boom, collapse. negleot, and recovery. are
outlined.

i
!
i

I
Ire
;

It is shown that mining on the field origin­
ated in the year 1876 with the disoovery of alluvial tin by
surveyor Mr. C.P. Sprent. As early as the year 1881 there
had been erected on the field nine treatment plants, comp­
rising a total ot 80 heads of stamps, of whioh the first
oommenced operations in the year 1884. This would suggest
that little in the way of prospeoting or mining development
had taken place up to that time. This opinion is confirmed
by the knowledge that despite the fact that the Orient Mine
had ceased operations,at that date, high grade detrital ore
was disoovered, in the year 1902,by Mr. J. Mayne, at a point
not 8 chains distant from the aite of the Orient battery
and within 15 chains of the plaoe of residenoe whioh he
(Mayne) had occupied for a number of years•.

In recent years a number of attempts have
been made to revive the industry but, Whilst in a,few instan­
ces some suooess has been achieved, in general, the earlier
errors have been repeated. Expensive dwellings and machinery
have been erected without definite knowledge of ore reserves
sufficiently large to warrant the expenditure inourred and
with no certainty that the plant erected was suitable for the
treatment ot the grade. of ore to be won.

. During the years of the Heemskirk boom,
praotically the whole of the field was held as mining leases,
some of whioh extended beyond the coast. The dec11ne of the
field is indicated.by the fact that the present holdings
cover an area of only 165 aores.

. I

I
i

POSITION AND ACCESS.

The area reViewed by this report is portion
only of the South Heemskirk Tin Field. It haa an area of
approximately ten square miles and extends from the foreshores
in the vicinity of Trial Harbour in an easterly direction for
a distance of five miles. In a northerl~ direction, it extends
for a distanoe of two miles and embraces all mining tene­
ments at present in force. The Zeehan to Trial Harbour road
crosses the south eastern corner of the area about ei@lt
miles from Zeehan, Whilst the old road from Trial Harbour to
Oorinna and thh new I'oad to the\Federation Tin Mine give
acoess to the western and north we~tern portions of the area.
respeotively. Within the limits Sf the area and easterly
to Zeehan, the roads are in reasonably good condition and
are servioeable for motor traffio. A fortnightly servioe
from Zeehan, by motor truok, is at present maintained.

GEOLOGY:

General Geology:

. Except forf" a comparatively small area of
slates and quartzites in the south-eastern portion. the area
under review consists of a series of granitio rooks consistmg
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of granites, ap~ites, pegmatites, and granite porphyries.
Of this eeriee, the granites are the most important, the
remaining members occurring as comparatively narroW dykes
occupying a relatively small proportion of the area. These
rocks have been assigned to the Devonian age.

The Granitsql The granites vary in grain
size from fine to coarse grained, but are in general medium
to ooarse grained rock9 wi~h oooasional development of
porphyritio structure. They consist essentially of orthoclase
felspar, plagioclase felspar, and quartz with varying but
less~r amounts of biotite mica, musoovite mica, and tourmaline.!

The oolor of the granites is governed to
a great extenl by their mineral constituents and to some
extent enable subdiVision of the granites into pink and
White varieties.

The pink granites owe their oolor to a
preponderanoe, in their make up, of pink orthoolase felspar
whioh shows marked variation in amount in granites from
different localities.

In the white granites, the pi~ orthoclase
is almost absent. but othe~ise their composition is similar
to that ot the pink varieties.

Tourmaline segregations are fairly o~%non

in all the granites, but are more prominent in the White
varieties and in plaoes become extensively developed.

Quartz-tourmaline nodulesl ./\ speoial type
of quartz-tourmaline segregation is represented by the ocour­
renee of more or less spherioal nodules oonsisting of quartz
and tourmaline in almost equal proportions. The nodules vary
oonsiderably in size. ranging up to six inches in dia~eter,

and oocur irregularly through the granites, in plaoes being
so plentifUl as to form the greater portion of the rook mass.
Usually, however, they are irregularly distributed through
the granite and are not confined to any partioular horizon
oocurring at altitudes varying f~om sea level to the top of
Federation Hill, a height of 1,500 feet. The nodules are,
in general, more resistant to weathering. than the parent roo~.

and aooummulations of freed nodules are common. They are
usually barren of tin. although occasionally the normal
nodUles have been shown to oontain up to 0.5% Sn.

. A speoial ooourrenoe, muoh more limited in
extent of tin-bearing nodules, ranging in grade to 17.0~ Sn,
has been reoorded in Heywood and Ooleman's lease. These
nodules differ from the normal variety in being generally
smaller in size, less regular in shape, and lighter in color.
They differ also in that Whereas the normal nodule is invar­
iably solid, the tin-bearing nodUles oocasionally are hollow.
Like the normal nodule, they are more resistant to weathering
than is the parent rook.. \. .

.,
No attempt has beef? made to define the

limits of the various types of granite for variations in color
and oomposition are suffioiently great to suggest the mergenoe
of one type to th4 other without definite boundaries.. . I

Pegmatites. Small pegmatites veins, inches
only in width, oocur throughout 'lohe granite area.
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Many of the prominent features of the area,

locally referred to 8S quartz blows, are, on examination,
found to be coarsely orystalline bodies composed essentially
of quartz and felspar. They would be more oorrectly described
as pegmatite dykes. They vary in width to upwards of twenty
feet and persist for comparatively long distanoes. Though
they do not all oonform to n general direction of strike,
the greater proportion have a north-easterly strike to
oonform with the general direction of the prinoipal veins.

IrregWarly along their length tourmaline
occurs, in varying wnounts, as radiating orystals or as
segregations varying in size and extent but always of a
minor nature.

Ap!~ites. Ap~lites oocur as fine grained
light oolored rocks ronsisting of equal parts of quartz and
felspar. They are widely distributed throughout the area
as minor intrusions in the granite, the dykes seldom exceed­
ing a few inches in Width but occasionslly reaohing a Width
of from four to five fee~. Individua~ dykes are not persist­
ent in length and genera1ly extend for a feV{ feet only, but
oooasionally may be a few ohains in length. They d.o not
oonform to any direotional regularity and, w~a.thering with
the granitea, are not prominent features•

. Granite Porphyries. The granite porphyries
ooour as fine grained dykes showing phenoorysts of both q~artz :
and felspar in a fine grained ground mass of quartz and
felspar with a little biotite mica and some tourmaline. They
ocour as narrow dykes, of short length, in the granite area•

To a lesser extent, wolfram ocours but "
al'though, reoords of production are far from oomplete, they
suggest tha~ profitable exploitation is improbable.

. ' In isolated cases, veins of high grade
sphalerite (zinc ore) ocour, but they are in general too
small to be profitably mined. At Sweeneys mine, the sphaler- .
it~ veins show a development o'fluorits and in plaoes pyrite.

'.,. .
The eoonomio minerals of tin and bismuth

generally ooeur in association with veins which traverse both
the granites and the sedimentary rooks. The strike of the
veins shows great variation, but usually oonforms with the
direotion of the main joint planes in the granite to strike
on bearings of 20 degrees and 70 ~egrees with a marked pref­
erence for the more northerly direotion. Ocoasionally, as in
the cross lode of the Federation Mine, the strike varies from
the main cUreotion to trend in,:a south-easterly direotion.

ECONOMIC GEOLOgy:
Throughout the history of the South Heemskirk

area, the mineral ot greatest eoonomio importance has been
oassiterite (tin ore). The disoovery of alluvial tin in the
year 1876 led to extensive seal10h for that product, and resulted
in the disoovery of the primary produot in veins and lodes. I

Perhaps of equal eoonomic importance, and
worthy of further'consideration and development, are the
ores, of Bismuth Which, althOUgh their oocurrence was recorded
as early as the year 1902 (report of G.A. Waller, p.25) are

,~till in an undeveloped state. Most of the B1smut~ ooour­
renoes are in assooiation With known ooourrenoes of tin. They ,
have been desoribed in a separate paragraph.
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. In the more massive lode formations, and in
some of the normal vein formations, the quartz and tourmaline
may be evenly distributed to give a lnore or less granitio
appearance to the lode material, whilst in the Blac~ Face
lode, wide sections of tourmaline may oqour, banded with
similar seotions ot quartz. .

The veina may be claasified according to
their more prominent constituents, and the manner in which
those constituents occur, into Quartz-tourmaline veins,
pinitoid formationa, and pipe formations. The two latter
types may be regarded aa being similar in character, as the
pipe formations of the area have resulted trom the pinitoid
alteration of granite.

The veins have been described in detail by
Waterhouse in Bulletin 21 and the full classifioation of
that and previous writers ia there set out.

Quartz-tourmaline veins show considerable
variation both in size and in mineral character. In every

'-instance, however, the two minerals together form the greater
part of the vein, although either mineral may be the prepond­
erant one. Tourmaline may occur as the marginal phase of a
vein which otherwise is essentially quartz, but it may also
OCCUl' aa a 80ft oeiltral core in a similar vein. Development
of pyrite haa been regarded as evidence of a diatinctive
type as also have those veins which show eVidence of greisen­
lsation.
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In all types of veins, lesser amounts of
arsenopyrite, ohaloopyrite or sphalerite may ocour, and vein
types merge from one to the other.

The pinitoid formations are of much less
frequent ooourrenoe and are not so well defined as the quartz­
tourmaline varieties. They are micaoeous in charaoter, waxy
in appearanoe ~nd are oonsidered to result from the alter­
ation of the telspathio oonstituent of the granite. The pipe '
formation (Trubuters workings) of the Federation Tin Mine was
the first discovered ot these formation. Other similar for­
mations oocur at Sweeney's Mine and probably at Geason's and
the Phar Lap workings. '.

Higgins Workings (Maynes Mine),

. The leases held in the IRme ot W.E. Higgins
cover an area of 45 acres held as two leases, No. 1614/42 of
5 aores and No. 3214/42 of 40 aores, and include the ar'ea
locally known as Mayne's Mine, together with the greater
portion ot the area originally held by the old ~elvin Company
and a portion of the area held by the old.West Orient Company.

Recently, options were held over the proper- I.
ties by a Melbourne oompany, the\Golden Sovereign No Liability
whose operations were direoted ohi~fly towards reoonditioning
the battery and treatment ot the s~oil dumps left from earlier
opel'aClons at Mayne's Mine.

Th~ workings are little more extensive than
was the oase When the Lyle Syndioate ceas~s operations, and
exoept for the work done by that Syndioate, are much the same
as when the ,original oompanies ceased operations.

,
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The tin ore which constituted the original
disoovery, was of a detrital nature, and was won by sluioing.'
The removal of the detrital matter exposed the underlying
tin bearing veins which were then exPoited. That most of
the veins were narrow ones is apparent from the comparat­
ively large quantity of spoil staoked near the workings•
The irregular nature of the mine workings sgggests that
individual .sins persisted for only a few feet laternally
Where often intersection with other similar veins occurred.
A large humber of the Veins which have been worked were
horizontal or nearly so, and have varied in thickness to
perhaps four feet. Remnants of tIle t'lat veins are now Visi'ble
in the sides of the open cuts from which the higher grade

,ore has been won.

The country rooks of the area consist of a
series of slates and quartzites, highly silicified and tour- i
malinised as the result of metamorphic action of the granite,
the boundary of Which oocurs to the north of and within six
ohains of the workings.

The ore bodies are composed essentially of
quart~ and tourmaline With, in parts, occurrences of pyrite
and to a lesser extent galena and sphalerite. Both blaok
and green varieties of tourmaline were noted with the tin
ore showing a greater affinity for the green variety.

A tunnel driven through the hill was primar­
ily intended to divert the water from Pykes Creek to enable
the alluvial ~~posits in the creek .bed to be won. At the
same time it served to prospect the hill at depth. It is
significant that of nine ~eins cut by the tunnel, only one
was developed. This was a flat tourmaline vein on Which a
level was driven for approximately 20 feet. That no stoping
has taken place suggests that the ore was low in grade if,
at all, tin bearing. From the end of the level, oonnection
has been established with the surface by a rise Which made
connection with. a shatt sunk from one of the open cut workings.

. i'

SitUated about half w~V between Maynes
workings and the granite boundary are the workings of the i '
old Kelvin Tin Mining Company. The oldadits have collapsed
in part, and are inaocessible. Recently, an attemp't was made,
to reclaim one of the adits. The work involved the removal i
of ~, considerable quantity of spoil, the result of a landslide'
in the old open cut. The position of the adit was not defin­
itely known,· and the work was abandoned without having
aohieved anything.

To the south east of Mayne's workings,
immediately across Pykes Creek, two small veins have been
exposed by short adits. It is reported that these veins
oarry a proportion of high grade tin ore. The greater of
,these veins is 12 inches in width but may yield a small
quantity ot ore on development. \

'"The known occurren~e of high grade ore have
in all cases been in the nature of short lenses Which were
treated mostly by sluicing. The loss by this method of
treatment must have been considerable, but operations were,
no doubt, profitable, as the result of cheap mining methods.
The known ore has now been exhausted. Future development
must, therefore, b~ directed towards the discovery on the
surface, of fresh veins or the development ot knowri veins
from the existing adits. The latter offers few prospects
as,· the kml1Wn veins at'e small and l<>w in grade and Vlorked ..
shoots of ore have in all oases been short. Surface trenches I
may reveal additional'veins which would lend themselves readily !
to treatment.
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other Worki~: To the north and north-east of Maynes
Workings across the granite-slate oontaot, some old adits
have been examined. It is suggested that at least one of
these edits represents workings of the old Orient Company.
Waller in the year 1902 under the headill& of liThe Old Orient
Company" states - "The underground workings disolose the
presenoe of parallel veins of quartz and greisen striking
500 to 700 W.of N. some of Which carry Visible tin. Most
of the veins are too small to pay for mining, but some of
them go up to 3 feet in thickness, and should be payable
provided they oarry a fair peroentage of tin."

A plan has been prepared oX workings to which
-the above descri.l?"tion is applioable. Evidently Waller's
desoription oovers only the shaft and levels from that shaft.
A drainage adit has sinoe been driven to connect with the
northern level from the shaft. Detailed information is . I
provi~ed on the plan.

i

•
The pyritio formation at the end of the

northern level has been sampled but was shown to be barren
of tin.

Other workings, in the granitic country,
Which are still accessible, have been examined and are shown
on the sene~al plan cove~ing this section of the area. Most
of these workings we~e intended for prospecting purposes.
Evidently the grade of o~e revealed was too low to wa~rant

further development despite the faot that in one instanoe
320 feet had been driven to out the vein.

t

I
I
i:

IThe Birthday Mine (Sweeneys);

This property originally comprised four
le~~es o~ a total area of 80 aores on the west bank of Fykes
Creek, situated about half a mile north of the main road
:from Zeehan to -Trial He.rbour and about the same distance
south from the Camberland Dam. A small battery of 5 heads,
sinoe removed, was erected in the bed of the Creek but there
is little evidence that any ore waS treated. The greater
proportion of tin produoed was alluvial-in character and was
won from the creek bed by sluioing.

The area is still in a oomparatively
undeveloped state, but surface trenohes and adits within the
limits of an area of 20 acres suggest the necessity for
further development and sampling Of the known exposures.

Reports on these holdings have preViously
been written by L.L. Waterhouse (Bulletin 21), and by A.M.
Reid in the year 1927•.

little development has taken place since
these reports were written excep~ to extend the main adit
to a total distanoe ot 245 teet tr~ the portal•...

Reid in his report shows -that his sampling
of the workings yielded aasay values ranging up to 2.83% Sn,
and quotes further assay retu~ns by J. Levings as yielding
1.9% Sn. .

In the year 1940 samples taken in 20 feet
sections along the adit on Oehalf ot W.E. Higgins varied in
value from nil to 1.05% tin. The three samples taken in the
vicinity of the cross out yielded 1.05%, 0.9T~ and 0.51%.
The two former samples suggest an average assay value ot 1%
tin. .
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Tpe acoompanying plan shows the present
state of development and suggests the possibility of the
occurrenoe of at least three, more or less parallel, veins
which strike north-westerly and dip to the south-west at

. comparatively high angles. Of the three veins, two at
least each approximately 3 feet in width at the surface
oontain an appreoiable amount of sphalerite and of which
the more northern probably corresponds With that which
occurs in the face of the main adit. The third vein,

. situated a little further north, has a greater total width
than the two former and i8 oomposed of a hard quartzoze
band lying to the east of a softer kaolin like band (plnite)
containing abundant pyrite. This vein has not w1thcertainty

·,been exposed in the main adit, but the pinite section of
the vein may oorrespond with the pin1te vein on whioh the
orOBS cut has been driven from the main adit towards the
east. It may, however, oorrespond With the 3-inoh pug vein
exposed by the main adit at a point 20 feet south of the
cross out.

!
;-

•

•

I

The oountry rock is a fairly ooarse grained
pink granite in whioh radiating orystals of· black tourmaline
ocour.

In the main adit the granite is, in general. :,
hard and ~reBh, but as the oross out is approached, increas­
ing mineralisation by pyrite is eVident. In the cross out,
a vein of pinite has been followed, Whilst in the faoe of
the adit. a quartz tourmaline vein is exposed with sphalerite,
pyrite and fluorsp~ abundant.

As some of the samples from the veins have
yielded high grade ore, it is to be regretted that additional
surface trenching has not been carried out to determine the
lateral extent of such are in the veins, whioh at surface,
are of sufficient width to warrant development. should the
grade of ore persist•. Samples from positions near the cross
cut in the main adit have yielded approximately one per oent
of tin and further testing in that position is desirable~

The Federation Tin Mine:

Portion of the area now referred to as the
Federation Tin Mine was applied for by W. Montgomerie as a
mining lease of 80 acres in the year 1879. In the same year •

. the West Cumberland Tin Mining Company Registered was formed,
and mining operations were oommenced. Since that date the
holdings have been gradually extended. until at the termin­
ation of operations in 1938, the total holdings covered an
area of 574 aores.

During the period since· the year 1878,
various oompanies and indiViduals have· operated on the whole
or portion ot the holdings. Tne original Federation Company
was a local one, and was formed':l".n the year 1900 under the
name of the Federation Tin Mini~ompanyNo Liability. In
the year 1905 an English oompany, The Federation Tin Mining
Co~pany Limited, administered the property. A·further ohange
in administration took place in the year 1920 when a Melb­
ourne company, Federation Tin No Liability, beoame the
holders. The last ohange of proprietors took place in the
year 1926 With the formation of an English Company, Federation,
Tin Mines Limited. This oompany or its agents held the
leases unt1l September, 1938, when the oompany went into i "

liqUidation and its assets were sold. Sinoe the year 1938.
the greater portion of the leases have been forteited, only

. one lease ot 80 acres being held in the name of J.B. Geason.
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The ea~11er mining ope~ations on the
Fede~ation leases we~e confined to the weste~n slopes
of the hill whe~e development consisted of d~iving of
adits and sinking of shafts on compa~atively na~~ow veins.
A little development, the Easte~n workings, was carried
out in the hills situated to the east of the main hill.
The later operations were directed towards the exploitation
of the Black Face Lode situated near the summit of the
main hill. In almost every instance, the operations were
financially a failure.

The Western Workings'

Of the leases o~iginally held by the
--Federation Company only one, of 80 acres, is in force. At

the time of this inspection, the lease was held in the name
of J.B. Geason, and on it were situated all the workings ofl
the company generally referred to as the Western workings.

:!

Some of the adits are cross cut adits Which
have terminated at the cross lode.

Among the Western workings, there are only
minor open cuts, the greater proportion of development having
been carried out by means of adits and shafts. The work ';
has been primarily directed to~ards the testing and develop­
ment of the cross lode and, although some of the veins Which
strike in a northerly direction have been followed in II
driving the edits, none have penetrated further than the
supposed position of that lode.•,

I

The Tributers workings. •

The Tributers workings have been the most
important of the western workings. They are situated on the
north-eastern end of the line of workings, but are at present
mostly inaccessible. It has been reported that approximately
80 tons of con~entrates have been won by the limited opera-
tions carried out there. •

Th~ original workings were open cut workings
on what has been desoribed by Waterhouse (Bulletin 21, p.262)
as an irregular pipe formation of whioh the gangue material
is pinitoid in charaoter. Waterhouse also states "Associated
with the tin, are abundant crystals of pyrite, crystals being
Of all sizes. from one thirty-second to over 1 inch across ••••
Many examples were noticed of crystals of pyrite and cassit­
erite intergrown, sometimes also with tourmaline and quartz.~

Similar formations occur and have been descri~ed elseWhere.

I'
"

, i

At the time of the 1915 inspection, only
one adit had been driven below the open cut. Since'that.date,
two other adits have been driven to out the rormation at 'depth
and stop1ng from those levels has been carried out. The

. stopes are at present inaooeSsib\e. I

"No.2 Tributers Adit; ~.

This adit has been driven on 'a small quartz­
tourmaline vein which strikes at about 80 degrees, for a total
distance of 360 feet. At a distance of 290 feet from the
portal, a level has been driven towards the north for a
distance of 25 feet on a quartz~tourmaline vein, 8 inches wide,
which dips steeply, to the east. This vein has not been further
developed. At 335 feet from the portal, a vein of guartz­
tourmaline, two feet wide. has been cut and levels driven to
the north and to the south for short distances. There has bee~
no development of this vein. but from the northern end of the J

level, connection has been established with the pipe formation
by a rise.
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No. 1 Tributers Level:

This is a oross out adit driven to cut
the pipe formation. At a distance or 100 feet from the
portal a short level has been driven to the north on a
narrow vein. At 130 feet from the portal a vein, striking
south, has been cut and some stoping has been done. ,

The 'remaining workings fram this level
have been designed to faoilitate the working of the pipe
formation.

I
i
i

Waterhouse reported that in the open cut,
a vein ooourred up to 5 feet in width. Mining operations
have since removed the oee from this vein and its extension
is represented only by narrow veins in the faoe of the open
out.

•

Fowler and Dunn's Workings:

Under this heading are included not only
the workings originally opened by Fowler and Dunn. but· also
those workings sinoe done by the Oompany in the vioinity of
those workings,

c!
From past.reoords, Fowler and Dunn's WOrkings::'

are oovered by What is now an open out at the entrance to I
No. 1 level. A winze has been sunk from the floor of this 'I

out on an eight inoh vein of quartz·tourmaline. These is
no:tlhing now Visible to indicate the nature of the ore
treated by Fowler and Dunn, but it is reported that 60 tons
of oonoentrates were won.

The Oompany's workings oonsist of a number
of aditeknown as Nos, 1,2,3,4 levels, together with Yate's
adit situated a little to the east. !

t:-
I

I .

extension of
open cut.

. The relative positions of the ·adits shown i
on the general plan, and plans, on a larger scale, of each r,
of the adi ts, are shown to record observed details. Reference ,.
to these plans shows that Nos. 3 and 4 levels have been i,
driven on the same vein, and although only a limited mount Ii
of stoping has taken place in No. 4 level, the fact that an I

open out has been made above No. 3 level indicates that at
least some profitable ore was won. In this open cut, however,
a considerable amount of oountry rook has been mined with a
comparatively narrow Vein to t~e detriment of the grade of
ore finally treated.

The relative positions of the open cut at
No. 3 level and the stoping at No. 4 level suggest that the
pitoh of' the ore shoot is towards the south-west and the
length of the shoot in each edit is of the order of 40 feet.

No.2 level ha,been driven on the southern
the vein opened by Fo...wler and Dunn in their .

II!'

No, 1 level has been driVen fro~ the faoe ,
of the open cut, and on the oourse of the vein worked therein.!
At 66 feet from the portal, the vein worked in the lower :
levels has been met and the level continues in this' formation
to a point 105 feet from the portal. From this point however,
the level follows only a narrow vein until the cross lode is
out,

,J,
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The vein traversed by Nos. 3 and 4 levels
is exposed both in a oross out from No. 1 level and in the
level itself. Its oontinuation should junotion with the
oroaB lode in the vidnity of the winze sunk from the western
level near the ~ace of Y~tes adit. The fact that development
has been neglected on this vein suggests low grade ore, but
exploitation from either Tate. adit or No. 1 level is
desirable.

It has been reported (Bulletin 21,p. 256)
that Bismuth oocurs in the workings near the face of Yates
adit where some stoping has taken plaoe.

'_ There is little doubt that
level and Yates adit have penetrated to the
exploitation has not been extended north of

both No. 1
oross lode
that vein.

but

•

•

I

The remainder of the work done by the
Company has been directed towards the testing of the oross
lode. A series of trenohes, two shafts, and two adits, haITe
been made to test its possibilities.

The trenohes have revealed widths of vein
formation varying to 6 feet, and over a section of its length
have shown the vein to have split into two seotions. ,.1

Of the adits,'one has collapsed, and is
inaooessible. The seoond adit has been driven to out the
vein to reveal a width of 5 feet 3 inohes of tin bearing
quartz-tourmaline formation. Development of this vein is
adVisable.

Of the two shafts, one is 30 feet in depth
but has neither ladders nor windlass, Whilst the seotion
shaft is filled to within 15 feet of the surfaoe. This latter
shaft is referred to as the Bismuth shaft•.

Geason's Workings:
!

Sinoe the liquidation of the Federation
Company in the year, 1938, the lease covering the Western
workings has been held in the name of J.B. Geason, since
deoeased. This proprietnr has produoed approximately six
tons of tin oonoentrates equivalent to a production of 3.426
tons of metallio tin, to a total value of £876. The reoords
are not in suffioient detail to indioate that the whole of.
this output has been won from this lease, and it is knovnl
that other holdings have been exploited by him.

The reoords also show that one paroel of
eaoh wolfram and bismuth oonoentrates have been despatohed
by the same proprietor.

Several positions on the lease have been
tested by Gasson. These have b~n indicated on the general
plan of the workings. Three poef~ons at least have shown
reasonsbly high grade ore. ~

(1) Marked "J. B. G. Shaft. II This shaft was
sunk to a depth of approximately 20 feet from a position
near the northern end of the eXisting tramline. A quartzoze
vein, with some tourmaline. striking south from the oross
lode, with whioh it junctions, has been tested to yield high
grade ore. At the junotion With the oross lode, this vein
is only two inohes Wide and is oomposed of quartz only. It
developes in a southerly direotion and has a width of two feet
in the shaft. The formation at the shaft is irregular in
oharaoter. It is vertioal for about 5 feet in the shaft whence
it dips flatly to the north east and lJeoomes narrow. Levels
have been driven short:distances from the bottom of the

~

..,...."r'r
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shaft towards the north-west and south-east to test the
format1on.

(.2) Marked "J.B.G. old workings." Yielded
a fair prospect by vanning; an irregular shaft has been
sunk to a depth of 10 feet on the line of the oross lode.
A quartzoze formation, with irregular veins of tourmaline
on the joint planes, was revealed. The tourmaline rioh
material yielded a fair prospect for tin With a trace of
Bismuth.

(3) "Geason's Tin ~Wol'kings." 'rhese have
been the main souroe of production. A trenoh approximately

~_ 75 feet in length has been· cut across the formation. The
trench varies in depth to 20 feet, in width to 15 teet, and
has a bearing of 116 degrees. .

!In the vioinity of the trench a quartz-
. tourmaline formation outcrops. It strikes in a south-westerlY '
direction and extends fol' some distance on either side of the
trenoh. In a south-westerly direction, the outcrop can be
traced to a point above that represented by the face of the
underground workings of Yates" adit and may be the continuat~
of the formation exposed in levels 3 and 4. ·1

:1,
The trench exposes an irregular pinito~d

formation dipping at 20 degrees in a south-easterly direction.'
This formation occurs between two hard quartsoze bands. A
similar occurrence is met in a trench about one ohain distant
in a northerly direction and again in a shallow shatt a
.further one chain to the north.

I
Recent production trom the Federation area,

by J.B. Geason, is shown in the accompanying table (p.12). 'Of
.32 recorded sales, it is noteworthy" that in only one instanoe
has the grade of concentrate reached 70% tin, Whilst the.
average grade for the whole of the returns is 47.4%•. These
results are s~ggestive of tin of fine grain size and are
,confirmatory of sizing tests carried out in 1931 by Mr. Linds~

Clark Who showed that 38% of the recoverable tin was ot suoh
, grain size as to pass through 150 mesh screens.

I

• BISMUTH OCOURRENQES:

In connection with the Western Workings of
the Federation Mine, it is appropriate to discuss occurrences.
of bismuth ore, for, on that area, are most of the known
occurrences. That bismuth ores occur on the area has been
knovm for a period of years. G.A. Waller in his report of
1902 tp.25) mentions the occurrence of bismuth ores in the

. western workings of the Federation Tin Mine. In Bulletin 21

. of the Geological Survey of Tasman1a(p.256) in the descrip­
tion of Yates' adit, it is reported that at a distance of
237 feet from the portal, bismu~h was reoorded. It is asserted·
that "assays have shown as muoh a~ 8 per cent. over the old
winze, but a sample broken over a .width of 3 feet from thE!­
eastern side ot the drive, returned tin 0.46%, ~ismuth 3.76%.

There 1s, however, no record that bismuth
was ever produced in quantity from these workings. Failure
to develop these resoUrces has been due,'evidently to the
beliet that the grade of ore was too low, or the quantity of
available ore too little for profitable treatment, for, during
the period 1930-1932, the average price of bismuth was
£533.3 per ton, and during the period 1937-1940, the average
price was."£440. . . I

/~J4' i .,itL $ : R $ £ice a$ 2 Q i3SJ#11 £5 j ,; Q, ItliwA
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The only recorded production from the area

is of comparatively recent date. A return in favour of
J.B. Gaason, dated 5th December, 1940, reveals that a dry
weight of 84 lbs. of concentrates of an assay value of
42.1% bismuth, equal to a yield of 35.36lbs. of metallic
bismuth, gave nett monetary return of £8/16/10 after charges,
£c. , were made, Bismuth being valued at 5/- per lb. or
£460 per ton. For this return, it was reported that one ton

. of ore from the spoil dump of the bismuth shaft was treated
by sluicing. The peroentage recovery was, therefore, 1.57%
bismuth, and is much in excess of assay values of two samples
each taken over a width of two teet from the shaft. These
samples yielded 0.25% and 0.43% bismuth, respectively. They

>_ were taken· fromeaOh end of the shaft and on its southern
side.

A further occurrence of bismuth ore was
noted in a trench about 2 chains south west of Munro's shaft
near the Black Face Lode. Two samples from this trench
yielded 1.31% and 0.14% bismuth, respectively, over sections
each 3 feet in length along the trench. Bismuth appears to
ocour at this position 1n a narrow vein striking with the
trenoh. '

Bismuth ore is also recorded from a trench,
shown on the plan, a few feet to the north of Fowler and
Dunn's open cut. A sample from this position yielded on
assay 2.57% Bismutl~. .

Apart from these localities, which are
reasonably close to each other, a fair prospedt for bismuth
was pbtained by vanning,from the faoe of Riley and Grey's
workings situated about one mile to the north-west of the
federation Mine. Bismuth has also been reported from Sweeneys
(Birthday Mine), and fram positions previously recorded by
Waterhouse in Bulletin 21, near Maynes workings.

I.,

i!

1

,
Throughout this inspection, only occasionally

were minerals'of bismuth recognised in the hand specimen,
and then only in insignificant quantity. Bismuth concen­
trates were obtained 1n the prospect dish when vanning tin
samples, and when "probable" bismuth sites were tested.
Bismuth concentrates have a specific gravity approximately
equal to that of tin concentrates, and are white or pale
yellow in oolor. They cannot easily be separated from tin
ooncentrates. In this locality, Bismuth ore, is in general,
a yellow olay like material resulting from the decomposition
of the vein material. Bismuth ores have in each case been ..
disclosed during operations directed primarily towards the
disoovery of tin ores, and in most instances, the bismuth
deposits are found in association with the veins which have
been developed for that purpose, or in trenohes Which have
been aut to expose the continuation Of veins known to carry
tin ores.

WOLFRAM:

t

".,
If"

The offioial records show that.only minor
quantities of wolfram ore have been won from the South
Heemskirk district. In the year 1940, the total yield
recorded was 0.09 tons of wolfram ore. Earlier re~orts,

.. Bulletin 21, p. 213, reveal that "At one >locality {on the
Federation Mine near·.the o~d inclined tramway), a deposit
of alluvial of limited extent was worked and several bags
of wolfram ore won."

Looal reports state occasional bags of
wolfram ore have been despatohed. but these reports could
not be confirmed.

,r

, ,
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:.tal Ore Moist Weight
cwt. qrs.·. Ibs.

Moisture
% Vit.

Ore Dry wt.

am. qrs. Ibs.

Tin % other
metals

Bi

Metallic
Content

awt. qrs. lbs.

Value Value
Unit.

£ s d

Impurities

2.5
8
4.3

Bt o
3
o

°0"
o
o
o
1
1
1
1
1
2

2
2
1
2
1
3
2
3
3
2
3
1
2

10
3
5

,6

3
o
3

3
3
3
3
3
o
o
o
o
o

.2

o

"oo
o
o
o
o
o
o
o
1
o
2
o
2
o

2
23
21

14
24
25
21
17
15
6

13
15
6
o

18
1

2r
5

11
5

11
14
17

2
2

17
1~

17
3

2 Ibs.
29
5

4.0, 4
1.5f 2
3.2 3
4.5 5
7.0 7
5.5 47.

3.5
5·5 l
4.5. .
9.5 11
.3.0 9

9.5 23
7.0 18

1105 13
8.5. 21

10.. '12
7.5 26

10 23
6.5 22
6.8 24
6.5 16

10.3 35
7.8 11
8.0 19
5.0 60
9.8 33
4.8 .30
9.0 61

3
2
o
o
o
o
o
o
1
1
1
1,
o
2

1
2
o
2
o
2
1
2
2
2
2
1
1

10
2
5
5

o
3
3

3
3
3
3
3
o
o
o
o
3
1

3
o
3
o
3
3
3
3
3
o
2
o
3
o
2
1
1

o
22
16

10
22
22
16
10

8
2
6
9

23
19.

23
11
18
5

21
13
10
17
18,-
23
19
26

11
25
15
26

44.5
59.9

58.2
61.0
44.9
46.9
36.. 8
54.6
57.6 .
61.0
6103
55.3
30.2

58.3
62.0
50.3
46.0
48.6
48.1'
52.5
51.2
43.8
56.5
42.0
56.2
49.~

4i
755

:
70.0
51.9

';' ", .

1

1
1

.;

1
1
1
1

1
4

4
2

.35.36
1 6
2 3.9

1 26.7
2 8.7
1 19.6

Ji,18.. 9
'1 6.6

2 9-5
2 9.7
2 16, '
2 18.1

·2 3.1
2 25.·8

o 15.6
1 5.7
1 23.3
3 21.3
1 23
1 14.4
3 20.1
1 26.4'
1 2.5
013
o 15.2
2 17.6
3 25.9

1 3 4.i!2
2 18.1
3 10

5/-lb. 8 1610
50/1 16 8 4
52/11 7 0 ,7

52/9 6 8 10
·51/11t 7 8 1
48/8 5 3 65

.53/10 5 4
47/1 . 3 10. 2
54/8' 7 18 10
55/2 8 {Ji. 9
55/9j 8 "'83
55/8~ 9 3. 5
54/97 4 8
48/1 ' 8 8 5

55/7 15 16. 10
56/6 18 7 6
54/7 6 5 0
53/6 12 11 7
54/... 6 3 0
55/2 19 0 J
56/.. 13 0 5
55/1) 20 14 9
53A1 171 3 8
56/8 1;6 1 7

; 53/8 15 4 11
56/8 9 6 3
55/5 13 11 11

5z13}t{2 1764 1d 9 4 1

66/- 62 2 8
63/3 44 19 10

s.Tr. w03 0.4%
s. 0.08% Zn. Tr.
Cu. Tr. SbO. 02
s. 0.06%; W030.1~
s. 4.0%; Cu. Tr•.
s. 0.15%
s. tl'.·

s. tr.; Bi 0.5%
B. tr.; B1 0.37%
s. tr.; Bt 0.4;zn.t r

s. 0.12%;Bl•. Tr.
s. 8.6; Bt~ tr.;
Zn. O. 11.f.j Cu'. 0.04
s. tr.
s. 0.10

s. o.o~
s. 0.04%

B. 0.,069&'
B. 0.08%
s.0.10%
s. 0.06%
s. 0.06%
s. tr.; Pb., tr.
s.0.05%; Pb. tr.

B~O'O~O~
s. .10%'--
s. 0.07% Cu tr.
s. 0.05%
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Sales returns for the year 1940 show that

Gaason in JUly of that year forwarded for sale a quantity
of mixed tin-wolfram ore. Of 195 lbs. weight of mixed con­
centrates despatched, 100 Ibs. of wolfram conoentrate and
95 lbs. of tin concentrate were paid for. The wolfram
oonoentrate yielded on assay 44.2% W03, and was valued at
£8/10/0, Whilst the tin concentrate ylelded on assay 26.5%
Sn and was valued at £1/1914. Expenses and penalties
absorbed practioally the Whole of the tin value, and the
nett return for the entire product Was £8/10/11. '

Primary wolfram occurs, .only at one or two
points, in association with quartz or quartz-tourmaline

'- formations. These positions have been indicated on the
general plan. They are, however, of no economio importance.

Central Workings. (Blaok Face Lode):
I

. ,

,
:t
i'•

In a description of the Cumberland Company's
Mine, G. Thureau, in the year '1881 ,makes reference to some
of the workings now inoluded in the Central Workings or those f

on the Blaok Face Lode. In his report, reference is made to
a high level tunnel giving 60 feet of backs (the 85 ft. level)
He refers also to a vertical shaft 50 feet deep (Munro's
Shaft), and also to a main tunnel from Packers Creek to
provide about 200 feet of ground to work beneath the mouth
of the shatt (220 feet level.) This tunnel had then been drive
170 feet.. ii,

In the year 1884, the same writer refers
to the workings as follows 1- liThe mines have been opened
by means of a commodius main adit, over 1,000 feet in length••
formation 6 feet 6 inohes in width was intersected•••••• In
an air shaft the same formation ~ there 14 feet wide - was
again intersected••••••• At between 900 and 1,000 feet in from
the mouth of the adit, another ver~ hard lode formation,
bearing north-west b~ south-west, was interseoted." This
descr.iption applies to what is now known as the long tunnel
driven in a northerly direction from the southern faoe of the
hill. rt has sinoe been extended to a position approximatel~

below the most. southern of the open outs in the main lode.. ., . -

Mr. G.A. Waller in the year 1902 refers in
his report to these workings, and mentions the 85 feet level
and the 115 feet level, but fails to mention the 220 feet

. level. He mentions two small open outs in the lode and
refers to tin. Production figures are quoted .. "From this
face 720 tons of stone have been treated in the mill yielding
12 tons 18 owt. 22 lbs. metallio tin. This is equivalent
to about 1 per cent. ot metallic tin in the crude stone."

The workings are again mentioned by Waterhouse
p. 270 01' bulletin 21 of the Geological Survey of Tasmania,
Which pUblished in 1916 shows ~e state o~ development at
that time.. ' . . .... .

II!'

In the year 1927 the company was re­
organised and mining operations were oommenoed in the year.
1928. The Black Face Lode was the immediate objective, and
was the source from which .. ore supplies were to be won. An
expenditure of approximate~v £80,000 was made on recondition­
ing and mddern1sing the treatment plant and in the ereotion
of buildings, power house and generating maohinery, and an
aerIal ropeway. &0. Assay results obtained by the company
during an extensive sampling campaign extending from 1927
to 1929, indicate that from. none of the then eXisting workings
was profitable grade of ore to be expeoted. At no time during
its history did the mine return a profit. and the Company's
liquidation in the ~ear 1938 was to be expeoted.

1 I



The Black Face Lode is of an irregular
nature. It strikes generally on a Dearing of 20 degrees
in an area of granite'whioh has Deen subjected to oonsid­
eraDle fracturing, the fraoture planes veing more or less
parallel with the general strike of the'lode~ Towards the
northern end of the lode a more easterly trend is apparent •
A Dranoh formation, also with an easterly trend, ooours
aDout one ohain south from the portal of the 85 feet level,
and it is this formation on whioh the eastern levels from
the 220 feet and the 115 feet adits have been driven.
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A repetition of this banding oocurs on the
eastern and north-eastern sides of the lode formation whioh
has all the charaoteristios of a replaoement ore-body where,
in this instanoe, the granite has been replaoed by mineral­
isers rising along fraoture planes. The general line of
fraoturing has a bearing of 20 degrees. Subsidiary minor
fractures trend easterly and have rise to the branch form­
ations mentioned above. The rr~in ore-body terminates about
100 feet t~ the east of theadit positions, bT merging
gradually into normal granite•

The Lode is a quartz-tourmaline formation
With Doth green and Dlack tourmaline in abundanoe. In
parts pyrite ooours. ~bat tin is present exhibits n greater
affinity for the green tourmaline than for the blaCk
variety. Looal reports assert that in part the tin ooourred
as narrow veins of almost pure oassiterite. The lode
formation exhibits a deoided banded struture and Dands of
tourmaline-rich rook ocour in juxtaposition with muoh
harder Dands oomposed essentially of quartz with a lesser
amount of tourmaline. The oountry rock adjoining the
formation shows similar banding. In the immediate vicinity
of the portal of the 115 ft. level the rook is essentially
a quartz formation with numerous narrow tourmaline veins. ,
With increasing distance from the lode formation the graniti0it'
struoture inoreases but some tourJl\aline veins occur until:
finally' at the extreme position the 1!ormation merges into f
normal granite. ,,

~,

•
The 'branoh formation occurring one ohain ,

south from the portal of the 115 ft. level has been proved Ii
by oross outs from that and t,he 220 feet levels for disttlnoesii
of 120 and '200 feet, respeotively, in an easterly direotion. ;:,
In the latter case the oross aut extends for a distance of [/ .
110 feet from the main adit, and from that point a horizontal'!
bore, 110 feet in depth, was in the lode formation for a '
distanoe of 90 feet before it passed into granite. . '

An inclined bore, on an angle of depression
of 60 degrees, driven from a po~ition 55 feet from the faoe
of the level to a depth of 120 feet in the direotion of the
level was in lode formation tor 110 feet before it also
passed into granite.

There are no r~oords available to show that
sampling of tb,e bore oores was o~ried out. '

Sampling of the level from the 220 feet adit
showed the formation to be barren of tin. At the 115 feet
level. a short seotion of the lode formation was of a grade
ot approximately O. OS?' tin. . '.' .

Reoords of production by the Federation Tin
Company are inoomplete. What referenoe are availa'ble reter
only to low grade ore.

",

-.....-__- .!I!II!IlI~!!!!I!!"I!JIlO!'------.-.-...ilII!!.I"':4_",";!"jl!llIII"',I_I.;;__iU",",III(!lltU""U.., _"__0,,,",



In a report dated June, 1929, mention is
made of 1,953 tons of ore yielding 7.7 tons of tin oxide
valued at £750. .A further mention is made that the average
peroentage of tin in the stone aoaordi~ to daily tests
of bulk samples is not greater than 0.3% tin oxide•

In the year 1935 the position had not
improved for a further report states that from 5,582 tons
of ore, a return of 8 tons 11 owt. 3 qrs. 7lbs. of oonoen­
trate, equivalent to 5.16 tons of metallio tin were
reo overed and were valued at £1,124, or a reoovery of 4/­
per ton of ore treated. The average grade of ore was,
therefore, 0.09% Sn.

Eastern workings, .

The Eastern workings of the Federation area
are of little importance. They were referred to as early
as the ye~ 1902 by G.A. Waller in his report on the field.
The workings then consisted only of a prospeoting shaft.

In the year t916, L.L. Waterhouse, in Bulletii
21, refers to the workings. At that time, an adit had
been driven to oonneot with the shaft and some stoping had
been done.
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The present state of the workings is
essentially as desoribed by Waterhouse. They have been
idle for a oonsiderable period of time. The workings
reveal a narrow quartz-tourmaline vein in whioh the tour­
maline is of the greeu variety. There is no official reoord
of produotion, but Waterhous~ mentions the reoovery of 14
tons of ooncentrates. This would appear, from the condition
and extent of the workings, to be an excessive estimate.

Heywood &Coleman's Workings,

, He~wood and Ooleman's workings are situated
on lease No. 20M/41, a 40-aore lease, ooinoident with old
Lease No. 8614, and previously the property of Federation
Tin Mines.' .

•

•

~.
)

t Prior to its seleotion by the present
proprietor~several trenohes and two adits had been made
to prospeot the area.

Of the trenohes, only one was productive.
This was known as the Long or Rich trench and some ore was
taken from shallow depths in a flatly dipping quartz-tour­
maline formation, high grade in tin. There is .no reoord of
the amount of tin won, but the workings at this point are
not SUfficiently extensive to have yielded significant
quantities. . I

Of the two adi~driven on the property, the
lower one is inaooessible thro~ut the entire length, and
the approaoh has been dammed to conserve water for sluioing
purposes.

The upper adit is accessible for part only
of its length. A rise from the lower adit made connection
between the two at a point about midway along the upper adit.
This rise has now collapsed to cause a blockage in the upper ,
adit, but the fall of earth has extended to the surface and '
access is possible to the :Lnner part of the upper adi t. 11

At the position of oollapse, an extensive
tourmaline formation is w.1sible in the upper adit. It ocours
on the eastern side of the adit, dips westerly at 60 degrees

i' j
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and stl"lkes at 20 degrees to pass out of the a,ut. At a
point 25 feet from the fall of oal"th the adit tUl"ns to
follow approximately tho line of strike of the veins.
ThereaI'o, however, no persistent veins showing. but, t170
minor veins 1t minches and 6 inches in width haYe been
recorded. The edit maintains this beal"ing for a distance
of 85 feet to the face where a quartz-tolJ,rmaline vein,
With some limonite. 5 inches wide. occurs. From a point
28 feet from the faoe, a cros$ cut has beon driven in a , ,

, westerly direction for a distanoe at 48 feet. ~his cross
out reveals Geveral narrow veins,' striking 20 degrees ,
from one of Which it is reported three bass of tin ooncen­
trates weI'S reoently won. The assay reSUlts of sampling

'- by the oompany in the ye~r 1927 were, however, discouraging.

Recent workings have exposed an irregular ;
body of ore, parts of which have yielded high grade I'

"prospects. The main workings are situated about 200 feet l

north-east from the rich trenoh. A long shallow trench "
extends from a point 120 feet from the rich trench on a ,
bearing of 41 degrees for a distance of 87 feet to conneot !
with the main openings. In this trench a pinitoid formation L
occurs oarryltng a 11ttle tin.' Overlying this formation ::
and extending into the main workings on the I'fl!tstern side :
is a flat dipping green tourmaline formation, barren in Ii
part. On the south-western corner of the main workings a I
hole, 8 .feet deep, has been sunk on a small vein in grenite .;
to expose an oocurrence of tin-bearing quartz-tourmaline
nodules. These nodules range in size to 2 inches in dia­
meter and vary in grade to 17% tin. ' They oocur as irregular"
clusters in the granite which weathers readily to free them. t

H'
"

Development'has been of such a haphazard
nature that 1tis difficult to form an,opnion of the
occurrenoe but it is probably a continuation of the form­
ation already exploited in the rich trenoh although no
surface conneotion between the two oan be established. The

. pinitoid material appears to be dipping flatly to the east
under the ir~egular tourmaline formation and to be striking
.1n a general' north-easterly direotion with the nodular
.formation in the SlOani te oocurring immediately to i.ts west.

. i
j .

i'

41'
I

;{
The whole formation is oovered by- a thickness ;!

ot two feet ot peat and detrital. The detrial is in part "
tin bearing. 'I,

~t
~ i

The area affords an opportunity for systematic'
prospecting. At present ore of an estimated grade ot two
percent, tin is considered by the proprietors to be too
low in grade for profitable exploitation.

'Phar Lap WorkingSl

The Phar Lap workings are situated on the
southern portion at old lease ~o. 5765/M about 300 teet to
the north-east of the north-eas't"oorner of old lease No.
tf01!M and about 1,200'feet Bout~weBt from the portal'of

lEI Long Tunnel of the Federation workings. The workings'
were oommenoed by J.B. Genscn and were later taken over by
Waxman and Weston and finally again by- J. B. Geason.

They oonsist of an irregUlar open cut trom
which a shatt has been sunk to,n depth of 35 feet. At
the time at this inspeotion the deeper workings were
inacoessible, the ahaft being tull of water.
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, The country rook is a much decomposed
White granite. In the open cut workings bands of limonite
together with narrow quartz~tourlDalineveins are exposed.

The ore taken from the shaft was treated
by sluicing. It was soft snd olay-like in Character, and
represented a pinitoid alteration of the granite. Near
the bottom of -the shaft, cubio orysta~s of pyrite were
plentiful in association with high grade cassiterite ore.
More than one ton ot these orys'Gals are lying on the ground
at the point where sluicing operations were oarried out.
The crystals varied in size up to one inch cubes, but all
the larger crystals have sinoe been removed. The remaining
crystals range to it" cubes and are high grade in tin, for
in many instances the pyr~te is partly replaced by orystal­
line cassiterite. An attempt at caloining the crYstals,
without prior crushing, proved uneconomical and the untreated
crystals, probably of a grade of 2 percent. tin remain on '
thesite.,

The approach of the trench is in swampy
ground. In a southerlY direction it then reveals fine­
grained granite, much decomposed. At about 60 feet south
in the trench a band of cubic pyrite, showing crystals of
-k" cubes was cut. South of the pyrite band fine-grained
granite reours. No tin was visible in asscoiation With the
pyrit'e.

, The opinion formed, based on data supplied
by looal reports, is. that further testing and exploration
of these workings is warranted. The workings are situated
on oomparatively flat oountry with the collar of the shaft
only a few feet above oreek level. Factors oontributing
towards oessation of work were the necessity for more or
less oontinuous baling operations and the inability to
reoover the tin by roasting of the pyrite with whioh high
grade tin was assooiated.

Waxman and Weston's Workings:

These workings are situated on flat swampy
oountry near the north-western end of the Cumberland Dam,
between the Dam and eastern slopes of Federation Hill. The
work was done, during the lite of the Federation Company,
in the belief that the site was outside the limit of the
Companyl~ holdings. ThiS, however, was not the case, and
operations were terminated with the discovery that the land
Was held by the company.

The workings are not extensive. They consist
ot a trench, 140 feet in length, varying in depth to 9 feet
at its southern end. For 110 feet the trench has a south­
erly trend at which point it turns S.W. for 30 feet. At
this point a shaft, 14 feet in depth,.has been sunk in ore
reported as being high grade in tin. II

\.
The south-wes~ly seotion of the trench

has been driven along an ironstone formation revealed first
as a limonitio formation whioh gradually gives place to
Bpecu~ar iron (micaoeous haematite) which is more or less
massive at the collar.of .the aheft. The high grade ore is
reported asbeingussoola~edwith the ironstone formation.

The workings are situated little' above the
level of the Cumberland Dam, and future operations will be
handicapped oy the influx of excessive water.
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The Cornwall Minet

These old mine workings are situated within
a few chains of the sea shore, on the eastern elopes of a
ridge trending parallel with the coast end on the west
bank ot Paclters Creek in the elbow tox'med by that oz'oek
Where it turns easterly to enter the sea.

There has been only spasmodic development
at this site since the original company, .as reported by
G. Thureau, olosed down in 1884. Some of the workings are
now in a oOllapsed and overg~own condition and those which
are open for inspeotion show little to warrant the expend­
iture inourred in performing the work necessary for their
completion.

A cross seotion of the country is provided
by a tunnel driven through the hill. The tunnel was driven
originally for transport of ore to the battery situated on
the foreshore, but was later used to divert the water from
Paokers oreek to enable th~ creek bed to be worked for the
reoover~ of alluvial tin. The tunnel, driven on a bearing
of 230 degrees through granite shows a series of parallel
quartz-tourmaline veins striking on a bearing of 290 degrees,
ranging in width from 1 to 18 inches. None of these veins \
has oeen developed from the tunnel, but from e few yards nortt
from the eastern approaoh of the tunnel three short adits
have been driven to develop the largest of the more eastern
veins. A little stoping has been "'one to yield only a few
tons of ore.

The Cliff' Mine.

o Although this area has been oocupied in .
oomparatively reoent years (1927) the state of development
is muoh the same as When the original Oliff Mining Oompany
oeased operations•. The mine is situated on the oliffs
facing the,sea shore about half a mile south from the old
Cornwall Mine.

'.\'ha workings consist of two aci1ts driven in
an easterly direction along a narrow quartz-tourmaline vein,)
six inohes in Width. In the upper adit a rise to surface !
has exposed Widths of only a fewinohes, of the vein'i

The lower adit is inaooessible due to falls
of earth.

Several mineralised veins have been referred
to in earlier reports on this area. Of these veins, the
following are the ohief ones ,-

(1) The narrow vein exposed in the edit workings.

(2) Near the oreek, ~endingwest, a quartzoze reef
4 feet in width ocours assooie~d with an aplite dyke of
similar Width. This vein strikes at 120 degrees and has
been developed, over a length of 150 feet, by a narrow open
out ranging in depth to 12 feet. ..

In this open cut a flat vein of quartz-tour­
maline 14 inohes thiok is exposed.

(3) A mioaceous quartz-tourmaline vein up to l~ feet
in Width striking northerly and apparently orossing the .
strike of the former veins. ,I,

It would appear that the objeot of driving
the adits was to expose the interseotion of the two veins
striking at right angles to eaoh other. This has not been
aooomplished.
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The oountry rook is nodular.white granite

in whioh the quartz-tourmaline nodules range up to 5 inohes
in diameter.

Although a battery of 10 heads of stamps had
been ereoted, there is no eVldenoethat the mine ever passed
the prospeoting stage of development, and future prospeots
are not encouraging. .

Donaghue's Workings:

The Montagu lUning Company wer-e not original
holders ot the old lease No. 6660. Portion ot this area
is novI held by Mr. M. Donaghuo under prospeoting lioenoe.
The workings of the old oompany, with the exoeption of the
main shaft, are now oollapsed. The ma1n shaft is' in a poor
state of repair and 1s inaooessible •

. Donaghue's \vork1ngs are situated wi thin a
few ohains of the main shaft. They oons1st of a short ad1t
on the eastern side of Montagu oreek and a wide approaoh
preparatory to the driving of an adit on the west side of
the oreek. Tho oreek in the vioinity of the workings has
been worked, by the oompany, for the recovery of alluvial
tin, and for this purpose a water raoe has been out for

. aome distanoe on the western side of the oreek.

Donaghue's adit has been driven in a general
easterlY direction•. An approach of 40 feet has been driven
on a bearing of 70 degrees to the portal of the adit whioh
has then been driven on a bearing of 77 degrees for a
distanoe of 27 feet r At the portal, on its northern side,
s quartz-tourmaline vein, striking at 60 degrees, high grade
in tin, is exposed. Cassiterite is Visible in hadd speoirren~

At about 15 feet from the portal, a vein 8 inches wide,
striking south, has been out by ·the sdit. The upper portion
of this vein has been displaoed about two teet in a westerly
direotion by a flat fault whioh is Visible in the adit to
to the taoe. This fault dips in a south-easterly direotion.
In the faoe of the adit a seoond quartz-tourmaline vein,
parallel to that at the portal, is exposed above the flat
fault. This adit is well timbered. It is proposed to
continue the adit for a further two sets, 10 feet, then to
drive in a northerly direotion to cut the continuation of
the vein exposed at the portal.

Westerly from this adit and aoross Montagu
creek, an approach tor a seoond sdit has been made. In these
workings, three separate veins have been exposed. The face
in the approach shows 18 inches granite, 6 inohes quartz­
tourmaline vein, 36 inohes granite, 3 inches quartz­
tourmaline vein, 12 inohes granite and 11 inches quartz­
tourmaline vein, made up at it inohes tourmaline, 8 inches
quartz and H· inches tourmaline to the edge of the face.
No development has taken plaoe at this position. Between .
these two workings, in the ~ater race, a quartz-tourmaline
vein is exposed. It is probalJ-e that these exposures are
on the seme vein or on a series of veinsoocurring on
esohelon. .

In an easterly direotion towards the Wakefield
Mine. for a d1stan~e of perhaps a quarter of a mile. similar
occurrenoes are visible. It is olaimed that these exposures
are of the oontinuation of the same vein, out it is more
pDooable. that a series of parallel or aub parallel veins
ocour.

There are no reoords of produotion available
for this area. The old Montagu Company developed their
workings to a depth at more than 150 feet.

I'
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In the oreek, near the main phaft, it 1s
evident that under hand stoping, on a creacent shaped
formation, has takAnpla.c6. Looally t t ie olaimed that
this work hos been carried out on a formation ~reviously

mined by-the old oompen,v" but no outcrop is visible due to
overburden. Thureau in 1884 suggests the presenoe of a
seoond vein, striking northerly, in this looality. It is
probable that the stoping has ooourred at the junotion or
these two -Weins.

Future development will depend on the results
of development from Donaghuete main edit and mat yield minor
quantHies 01' high grade 01'S.

Humphries Workings'

Mr.M. Humphries was holding, under Miner's
Right, portion of old lease No. ,1158 adjaoent and to the west
of the old Montagu lease No. o660M. The workings consist of
three sdits, driven in a north-easterly direotion" of which
the longest is 170 feet. Several proprietors have previoualy
interested themselves in these workings, and to them is
credited the driving of the edits. The present proprietor
has sunk two winzes, 12 feet and 35 feet deep, respectively,
from the floor of the longest eait and has produoedmeagre
tonnages ot bigh grade tin ore trom short shoots occurring in
in irregular quartz-tourmaline veins. It wae found that the
tin ore was assooiated with both the quartz and the tnurmaline
for free tin was reoovered from the ore by sluicing and the
tourmaline oontent of the material reduoed. The remaining
hardquartzoze ~ortion of the vein was crushed, the grade
being suohthat from three tons of ore, 3 owt. 10 lbs. of
oonoentrates of an assay value of 60% metallio -tin was won.

The Rdits are little above creek level and
difficulty is experienced in keeping t:he w1nzes free ·from
water by bal,ing.

Both the w1nzes contained water at th~ time
of the inspection, but it was olaimed that from the deeper
winze, more than one ton of tin concentrates of a grade of
68% metallic t1nwaswon. '-c

A plan recording detailS of the veins is
attaohed.

OONCLUSIONS:

The Heemskirk tin field has been known since
the year 1876. Since that date reports have been written,
either on the field as a Whole or on individual mines, by
the following writ$rS :-

G. Thureau in 1881,1882, and 1884 reported on portions.
of the field and made suggest~ns for its development.

'"...A. Montgomery in 1893 and 1895 reported on individual
mines.

W.H. Twelvetrees in 1900 reported on the field.

G.A_ Waller in 1902 wrote a conc1se report on the field.. ,

I I
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L.L. Waterhouse in 1916 wrote a oomprehensive report,
:~. t~~. field,whioh was publtshed as Geologioal Survey BUllet:lnl j,
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Unvub11shed reports by F.B. Nyc and A.M.
Reid an individual mines have since been ,~itten.

Th~ eerlicct operations on the field were
directed towards ther~covery of alluvial tin from crcok
beds, same of 'Which have been worked throughOut the1.r entire
length. Shortly after the discovery of the field lode-tin
mining was commenced at several positions and have sinoe
been carried on intermittently. Despite the long life at
the field, compar~tively little surfaoe development has
been carried out. The greater pnoportion of the expenditure
on mining operationo, a relatively small proportion of the
total e~penditure, has been used on underground development.
In almost every instance the greater proportion of the total
expenditure has been devoted to the purohase and erection
of dwellings and mining and milling equipment, &0., to the

• tinal detriment ot the field. There are, on present
development, no ore reserves either positive or probable.

In general, the aVerage grade of the ore
won from the field has been low, a11;hough narrow veins and
small deposita of high grade ore have occurred. These may
have been profitably exploited b7 small syndicates or
individuals, but in no case were the proven ore reserves
sufficient to warrant expenditure of the large capital supp~
by the companies promoted for their exploitation.

The future of the field will depend on the
development of known, and further scarch for similar, high'
grade deposits. Of the several known deposits which may "
yield prOfitable returns, thetollowing are worthy of menti~·

Gcason'spresent workings: ~ere high grade
ore has been proved, but itS' full c~tent is still unknown.
The \vork:to date has been direoted towards pl'oduotion of
conoentrates suffioient only to meet liVing expenses and
little has been done to delimit the occurrence.

., Heywo od and Coleman' s workings~ Ordered
prospecting 1sneoessary to enaQle estimates to be made of
their value.. ."", .

Sweeney I s Mine~ At- this mine sampling suggesll .
that further develppment is 'desirable.

. Donaghue's workings: These may be productive
of small quantities of high grade are.

Phsr Lap: Further develo~ment and prospect­
ing is desirable at this position. Hi~l grade pyritic ore
has been won and failure to treat this. ore by c~lcining

together with the occurrence of heaVy water in the workings,
contributed to the cessation of operations.

Bismuth ores are widely distributed through
the Heemsk1rk field and alth~gh generally in minor quantity
those occurring in the Federat~~ area are worthy ot further
conside~ation. Although their occurrenoe was noted in the
year 1902, no attempt has been made to develop them~ The
present prioe of Bismuth (£700 stg. per ton) should tend to .
encourage development of comparatively narrow veins of .
moderate grade Ol'"e.. --

H.G.W. Xeid,
:FIELD GEOLOGIST

Department ot Mines.
Hobart.

25th June, 1943.
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RENISON LIMITED

APPENDIX 2

EXTRACT (FEDERATION TIN MINE) FROM

SOUTH HEEMSKIRK TINFIEID

L. L. WATERHOUSE 191 6

Bull. Geal. Surv. Tas. 21

4 ""<')''''U .L \. ':l: n



.. x.~" <ACTS j?:l()~:;,
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TlI ~ ~ou:m r

Govorru~ont GeolOJiot

P'l":O 309 - nlnel: :"[100 Lino of'Lode;

"~;lis la.r.:;o and il,lportc.nt body of oro ho.o beon de~eribecl

\'Ii'~h tho rlOr];: do:~e upon -it L t'le past, C-.'1d .:\s i'~ pro.,.ioeo to
bo tho oice~t orc-producer on t~o property in the noar future
ito <:evelopmen'o and future wor!cing noed eonoidera:tion.

It nu.ct be rcco.. ;l1iced aJ(j Ollce t:J.a t; little in 2::.o\"rn of t:lis
ore-body at tho p::.'econJG t~';10. ,and that fur(;;:er pros!)CctinC io
noccconry '(;0 loarn (;o..lOt::int ; of ito otruo'(;u:te o..~ a cro~te::.'

{lCp"'til1. ~ut 3u:cfuce IJrospects tLre ~o C:lCO'i.4~ ..:.;inS tl~~t f\l!,,-i;b.c~

\'/O::-!: 1s ccrt:;.Ll1y ju"t:ified, and chould OC c.:l_riod on ae ~oon

"oJ )oooiblo, ':Ihcthcr thiolUCC ",aoe 0::' oro is a pur ly local
'cvclop;1cnt at tho illtcrocctio:1 0::: a favourablo so'o of f:'e:::;urcs,
or '7hctll r it ,'Jill nain·G~in i ts s~ze end v::lluc ao a L:rct4tcr
UC)t~l i3 attnincd, the Iuturc alo ,e e= cce::'ue, but pro.:...~'ossive

\701'];: o!lould be cC.rrioci out \'/i thout uc.1!ly , i. 0_ uer to providc
reliable d~ta for t~e ~laanin~ of futu~c ~or!:, ~hc ~ritor ie
0::: opinion, after ctud;jdn.:; the for=tion, thD.t u ~'o_o :; .:l-'1d '.1011­
defined lou TIill be onco~~tercd, and t~at it ~il~ be per~ano~t

to a very eonsidcr~\ble do/Gh., '

Even in ito prcccr-t state, e.. :'::.::.~:;e body of oro is uva.il­
ablc '!:or eco;lO:;Jic r.lin::'n:: by 0iJO -eut c"ohoue. but it is
adYisuule, in orucr 'o,.at if:; should not be a uurc:on, thQt dcvclop­
mc. tal ':Iork should be oarried out I'lhilc thc qu~rr-.1::'n.::; of ti:e ore
at tA C :::31u"~.:cJ.ce iiJ in pro~rGc$.n

P,,' c 314- - ~hc Ioec -

If (n.) Vnluc - 'l:hc "Gin co .tent of he 10'3.es, co. ~:!..\.lcrcd
"n"~t ""'o~ - 1e "c~u"l r",,,~,-,,t v'l"e 0"' ":L-'~ ;" o~ 1; '--J.'c ~ -' 1'""'.:,J ..... J. ~_ A'.L v... ~ U (.... ............1. __"-" .......... _ '" __ ,.J..~ J. _ U I.t _~u._

u:;c ao a c~'i t0rion; the lattor \'lil1 be cO'lsid~rcd \LIder a
cc ar~te _cadin~;. In entir.'..n ....;in.; tl c tin contcrl"'!,;, t·.. v .ct::odG
are uoeful, u'ld one ohould al<:m.ys, ,..,:lorc po"nible, c·~_)_l<....:cnt

t:,;.c other. ~lhc,jc o.rc tLe c.ctuo.l attcrj- !'~tu!'.i.1.J 0 or.... ~:cc:lted,

"Ltl" a"""y v lu'''' oi' "'"' ')1"" t..,1· C11 "''''to -1"; c'''' 1 lv ,," \"0 ~'. "'~o-.. u ............... ... \';0 ...~ • .: \,;;"" ~\,. ioJ", ~ _ ....... l,I.J. .......... V l"....... . __ ~ "'v_
crOSGCs. :(}1C 0~ttcrJ _otur:lS ::':,"on tl~: ~~rcclG t:'t,.;·~t \i. i .'-:'l~

})[~ct have, I u::.'oer..... :.r.:.d, 1)ccn qui.., :Jati..;:t.>....~c ...o_J. 6\ctuc.l _'~tur6

froa tho oper:.rtionD of theold Cumberl::-.nd COl.lpany aI'e not c.vail­
able, but it in lmo'.'ll1 ti:;:~t rich ore \'I~,G 'Gre~~ted, :;"'ro: 1 t~e ~;9. 2
nui t and ~ ~c:'Jrc. :t'o\"llcr and DurL'1' s ~:io:,"':..:i",'1C::;.c c.c~u:ll L:t~rnc r:c_ c
bet\"/ecn 5 G..."1.U G pcr eC:lt t::'n oJ:ide, ~he".ip ",hnft ,-:o:.'::in.:;s
produced aLou·t 3::>0 tone of stonc, fro:1 \'Inio'1 tl:o ba'Gtery roturn
\'If'• .j 1.1 ,er cont. ~'ror.1 the Black l"uce v/or::1l1..;D over 700 tons
0:: ore yiel<:od about 1 '0_ CC!lt metallic tin. It l.l:::;t be
c::'_ .=-ly bor.'l.c in ninO. tl:at t esc fi~;urcs r;)"')rc~en-~ o.c 'ual b::lttcry
r .... "'.;l !"Uo, and thc.t in nIl caces o','7in..::; to ·-the tulGuitnble l)lnllt;,
lOG,.o in conecntra tion \'Iere r:ueh hoayier t:u:.."l \70u:!.d bc t::o, ea.::o
\':~ "t_. ~ OuC~J.l plCJlt unc.c_ ei'f:!.cicnt .....r'uO'.:ci:10 ;t. C::!.c 8.lall c..-.ount
0:':' ·.. vL'"C done on the pro)crty 11no boon noted, yet 0.0 0. ro:::ult of
'c,; __::'~ I'lOr!c, over 200 tons of tin oxide havc been produced cince
'" C0..1:10. cCllont of oporation;:;. ~hc '.7ri 'oc::- c.id not c:;o·~c..·.c.tieally
C __"..:..c the, .inc. He id, hor;eYer, tcJ:e Occc.c~or~a.l cn..;lplcs at
G.o1.: ... ·oful .?Oi:ltC, and at othcrs h,:_ Ilrp..l])Cetc rlO.e::cd to satisfy
hi,.•oe:!.f a3 to tho o.e'l;ual tin content', As a reoul t of '~hie,

"\
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vith a study of results obtained Gurin~ previous of=ieial
cX~l;ainn.tj.on~J' t:le r.r;:."3·~cr s=.: t::'sfio :D-1cL.l:' t:l"\t, 80 f\.:.r as tin .
v.lues nrc eoncc::-ncu 'i;Le property is tHoro1A[;ll..l.Y Genuine. Vicvl­
cd nc n vlholc, it ic unlil:cly th.:lt th .ai e l'Iill :J1:li?l',;ain 0.
continuous output of ..I.'ich are, but that rutl-:cr it I'lill rove
(if r:or:t:od on !-_\.J.J":;" lines) a big 101"1 .r;rade pro. osi ',;ie. , 2:e09in.:;
up for o. lon~ period an output 17hieh, if tl:e market priee of
tin be not too lOTI, slould yield a oati~faetory marGin of prorit
over I"lorl:inc e:cpen::.ec. Rich shootc of orc have beer: found in
the past, and it is certain that prospeetin~ ~ill reveal ot~ 1's
but t:,I..,~C \'::'.1J. no:; )_'ove thc-.=in3tay c," the ,,1ine.

"

(b) )l H3 ~h.':'E :L'catUl:'e of the lode-forne.tion iG
i"lpor'i;:mt;tGr~ci: tin -aeins IJiCht exist, 17hic:. are ot p~ya.ble
becau::;e 0:: the =:;":1.'0'" l'Iidth. :Bu on thio propcr'i;y, 'i;he s~ze

of t~c lo~es illuot 0e eonsidcred ac very satic~~c~orY7 ano values
q\.~otecl c_ ~ ccrt~.inly OYE:r pa;)rable \"li -ells. I"c seems ouper­
fluou8 to o..:;c.in quo"bc..:· tl!c actual sizes of tJ._c various forre.­
a"~iorl.:J ,;;.'~lic:.1. ha.ve nl:::.'e~ ..6.y been uescri bed in detail, but thore
is r:o qucst:"on o..L> ·~o ~1l~ cize of tbe ladeD.

(c) :)lJI'_ '-:l10 rlCY - Tllis as[h.. ct isof thc ;ut~Jo.st iIJportance
i C ':"i.3iuc:rillS t.l..I..(")l"'obD.lJlc fl.ul.":cc of t~ e )2""Opc::.~tJ. As lJ£.G '
been indicated in t:,e eOL:r&O oi: thio report, :tos'l; of the work
curried ou.l~ tlj) to tile prvl..Jcu-t lla~ been s~rfD.ce \"fork. The
cleepo..:.t level drivon (Uw Lon.:; ~unn(1) hao not beon continued
fGr ono1.<';l. 'i;o cut t;,c. lode,> cxpo~3cd on t::c Lill ove 506 feet
above, a:!. thOUGh c1100ts of l;ich 'i;ill ore L.a.ve beon cut in this
tun.'1e1 =11 arc undo b',;ely eontinu..I.n,:; qtr6nzl~r hnderfoot. The
vcin~ cut in t.l.,l.ir..:: '~Ul 01 urcin no rc";pcc'v. (i:2..l'·'cr(~!.lt i'roT,I, those
cx)occd on tho Durio.co on o'~her !)ar ts -of ·~hc 'p,co~ o:cty. Ti".c 51
feat level also cx')oces a lou \'ll1ic!l can be trQ.ccd all t~IC cur­
face for a ccwsiuerable dict=ce, and t;~e tin eO;'ltent", a',; 'i;!.e
creat r depth !1<.we su:f.'fered 0 appreciable uimil1ution. Although
nininc hac not eiven J.:1uch positive infor~..I,.uion as to the bCllUVioUl~

of the lode8 :.It a o.c,th below the prcGcnt nuri'uco, indications
are all :;.'avourc:,ble to trle pcrz!anency of 'i;ne lOGes Ulle. 0: tLeir
containcd tin values to cO!lSi<lcr:..ble deJth::;. The r ::lin br=ch
of Pacl:er' 0 Creek, \711ich ,"ra.vcrses the OQut:1-';lcsterll portion of
the property, hao cU,t tm:Qu~b., ..a ,'luo.rt",,,-tQ1J.JtilJi~;I..cV!'Sclo"'1:rl'llti9P·
outcrops for a COnSlQCr8.tJ.Lc a.:U.:.I"'t~lCC ull (.,!- o.J .!.... • '\ -- .

creck it is lJet\'ICCn GOO and 700 feet vertically OGlo\'1 t;lC Inz;.,eot
point on 'Ghe ou 'cro;l. The nature of the stone e:;:poscd 11c_e _0 ,

exactly s' ilur to t:""t hiGl~er up; oo.l:Jpleu do not a9P~ar to
have been as"nye<l, bu'l; t!lC tin value oen .ot a~pec,;:- '"0 )

e ' -j ,.., a' "c'" l'f~l';C' ; ~ no :::.rl:l.L.ilcnt c.1'~1.iL,St ti.i.c Jcr.nanencct .<-" ~7 ... L~ u ~ ... ...L, ... ......... ,;..J ....... ..,. t
oOP' .I'iii v, lues '~o ileJ)"'uh, as -=c:_c tin is 1:n~70n to, occur ~- $L 0<;> ~,

- " , ", l' '... of" de~1 n~ teand thc uoint in (1ue::.tion .:my be Deyona ',,"lC ~;ii~ ,,0 ~ ..1._
... .. r> " 1 , Co' "'0 ... ' e ~O~t'l of ... e-choat. In tHe br~'1c:,:, O:L ......~?_:cr ~ r ",eA l.J, lJ:':' .l.1. J. "_. ~ J.

pro crty, too 9 a 10(..e-::'or,J:.'G~,?n ~s 01101\ 'Go DG con ,,~nuou~ for
bctween 400 a d 50' feet ve:i.'t~c;:llly."

"Conclusio'l. !llthou~h 'i; 0 reue ~tiO~l "ine at t!le p_0:.> llt
ti:ne can GC, reel be called a l'/el1 developed and t:lOrouDhly
equip od mine, it ; ~ one '-/lich offers SO,,10 disto,nt ind.ucer.lenta
to tne investor. F~r the' s~l2.11 a,10unt of d0Velo~)lilent I'lOrk done
about 200 'l;ons 0..1. tin oxi 0 have been .cnt cxmy. Sevtoral i8­
tinct tin-boarinc lodcs ha.ve been p:.ll~i:;tlly ope e~ up •. A lar..:;e
tonno."e of ore is available for il'l...ned~a·Gc extrC\ct~on J opon-
cut ~tl10ds A l' r,'e ru,lOunt of backs can be renclered ava~1able

.1w ~ • ~ u . 1 t'· n
for extraction by ctO)inC;, b~r aC:it:;; of r.,o~er,:,te c',"; 11. ~~lere
i'" a con;:;ideruble ou=ti l;y of detr:Ltal rr.'''.'"er~al ly~ l~ about the
c~rfv..cc, ;11ic1 is estiJ1LCtcd -to carry hiCLlly pa:raole value:=>. .l..

'.L'n'e \'/ .; ter con~iucro ';;ha:~ the tin value3 arc l~ke~y -1:-0 be per.11.'Ulenu
... ~ f b l' , ....... t' ein <.ic~)th tl12.-ii ..~! rQ is no reacan or e_lcvlllS l.113" 1. '

ore \.,ill' become ::lore ce.aplex at dcptl (exceed:.ns tl'.:::.t -:jyr~ te Inll
b prc"en',; in at least EOt1e of thc lodes!, =<lt~t_struc1;ural
fea',;u:ccn arc not lil.ely to hinder econonuc l'/orICLT1[;o

----------------------
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~hcre arc cx~cptionully fine facilitieo for cconomically
UlLlin~ and trcot:L,::; t"lC oro.

P.l t.lOur;h ::"lch ore 1:::'0 beon won in tho p"ot tit o.PP 0.1'0
:.101'e liJ:c1y tl.::'-t thc r.,ine l.,il1 bocone~ or. further develoiJ:i!ent,
a big 10\1 G1'ac.e pro:::lOoition, rather tuan 0. s=11 producer of
ri.ch ore.

p~o ~reos l~s been h..-l.l7J.pcred in t~.c pc.:::.t, a.nd the mine is a.lG
0. o-;;on,.sti11 0.-:; \;1l0 p_e~cnt time, Itlrc;c1y for lael. 'of eapit(.\l
to c(J.rr;j out t':J.c ncecGec.~y dcvolo::J::Jcr:tal 1701'1:. O. 0 of the
chicf' rOUGO.l.G \"Il1'Y tho c' Z03.:!:'Y capital has not been forth­
co;·:ir.,G ap)co.rs to have bC'on tho.t the property happens to bo
cituatcd in a ~i~in~ field ~hich w~s·booncd so~c ye~~o a~o.

In the boom tine lar,Sc =OUl to 'of moncy I'/ore suoGeribed, and
nc.ctcd E1Ctinly in un~·larrc.ntcd and u....Guitable Guri'c.cc :arlee.
Vcry Iit'cle ce:mir.e IDI inG \'lorI: \72.3 carried out and the
ir!6Vitable Cr£1.o!l cane 0 l'utlic coni'icence \~:as 8eve?:"ely s:~aken

and t' e few Genuine properties ave felt t_.e cffee'~ Jve1'
since.

The tLle ie not fer distant rlLW?1 confidence in the
llcemoIdr1: ti lficld Ifill bc r=tored, and t:le :1"cGcro.tion ::ino is
one 0: t:..e properticG rlllj.ch ccrt~inly ue~er;o:J further
cV01or~ont. If developments continue to'be satisfaotory

and the ~riter beleives they will- tho necesso.rJ renoQcllin3
of surfaec plant cc.n bc co -fidontly un(}ertc,:;cn and the
future of the pro9crt~l should be assured. It

.I

----------------~ --------
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REPORT ON THE
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FEDERATION TIN MINE, HEEMSKIRK.

1 - PREVIOUS EXAMINATIONS & REPORTS

During the last 20 years there have been four
official examinations of the area which now consti­
tutes the Federation Tin Mine. The present report
brings the total up to five.

In the year 1900, the late W.H. Twelvetrees
made an examination.

G.A. Waller, than Assistant Government Geologist
made a thorough examination of the Heemskirk Field in
1902, and his report deals in detail with the
Federation Mine, as well as the neighbouring properties.

In the summer of 1913-1~, 1.1. Waterhouse, B.E.,
then Assistant Government Geologist, made a complete
geological survey of the Heemskirk Field, and his
report, dated 15th October, 1915, contains a meticulous
description of the Federation Mine.

Mr. A.S. Morton of Zeehan was employed under
the direction of the State Mining Engineer in 191~,
to carry out a thorough and systematic sampling of
the tin deposits of the Heemskirk Field. This work
occupied most of the summer of 191~-15. The results
of this sampling are in the possession of the Mines
Department. The Federation Mine was included in this
sampling and the whole of the workings accessible at
that time were systematically sampled. The results
of this sampling have been largely made use of in the
present examination and in the compilation of this
report.

2 - OBJECT OF THE PRESENT EXAMINATION

The present examination was undertaken for the<'
purpOse of determining the value and permanency of
the lodes on this mining property in the light of
recent developmental work carried out thereon.
Particularly was it desired to ascertain whether the
"Black Face lode" persists in depth. In addition,
it was desired to know whether the other lodes on
which work has been done are sufficiently large and
possess sufficient tin contents to warrant the
expectation that they will constitute a source of
payable tin ore in appreciable quantities.

3 - SCOPE OF THE EXAMINATION

The meticulous description of the geology of
the area presented by 1.1. Waterhouse in Geological
Survey Bulletin No. 21 obviated the necessity of
repeating such work.

Accordingly the information contained in that
Bulletin was made use of in this examination, which
was confined to the immediate proximity of th'e?lodes
themselves. The structure of the lodes and'of the
granite in their vicinity was closely studied to
enable conclusions to be drawn in regard to the
probable persistence of the lodes in depth and the
distribution of the tin contents.
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In connection with the determination of the
actual tin content of the lodes, the existence of 4 6 1 (l 5 2
the results of the systematic sampling by Mr. A.S.
Morton and the numerous samples taken by previous
investigators, made it unnecessary to resample the
old workings. However, measures were taken to
ascertain the thoroughness of Mr. Morton's sampling
and the conclusion was arrived at, after an examin-
ation of the sampling channels made by him, that the
work of sampling had been conscientiously carried
out. To bring this information up to date, the
recently exposed faces were sampled, and the assays
made in the Geological Survey Laboratory, Launceston.

4 - THE MORE IMPORTANT TIN-BEARING LODES

There exist a very large number of lodes on the
leases held by the Federation Company. A great number
of these, however, have had little or pr no work done
on them, and consequently their influence on the value
of the Federation property can only be stated in
terms of general possibilities.

In arriving at conclusions, therefore, in regard
to the permanency and value of the mine, attention
should be confined to those lodes which have had
sufficient work done on them to disclose a definite
body of ore. The more important of such lodes are
enumerated below:- I

(a) Black Face Lode. (g) Hadley's Lode.
(b) Whip Shaft Lode. (h) Fowler & Dunn's Lodes.
(c) Cumberland Lode. (i) Grey's Lode.
(d) Air Shaft Lode. (j) Montague Lodes.
( e) The Pipe (k) Wakefield Lode.
(f) Big Trench Lode. ( 1) Eastern Lode.

5 - THE PROVED DIMENSIONS AND VALUE OF THE LODES

(a) Black Face Lode.

The total proved length of this lode is 500
feet. The average width over which payable tin
values have been demonstrated to occur is 28 feet.
The vertical dimensions have been shown to be at
least 60 feet. The lode has not yet been penetrated
at a lower level than this, but has undiminished
values at a depth of 60 feet. The average of all
samples taken of this lode is 1 per cent metallic
tin.

(b) Whip Shaft Lode.

The length of this lode at the top of the Whip
Shaft is 60 feet; at the 500 ft. tunnel (80 feet
below collar of shaft)} the length is 180 feet; at
the 570 ft. tunnel (150 feet below collar of shaft),
the lode is 350 feet in length. The vertical range
thus proved by the Whip Shaft is 150 feet.

The average width is 5 feet. The average content
of metallic tin is .75 per cent.

(c) Cumberland Lode.

The length of lode exposed in the Long Tunnel
workings is 200 feet. The average width is 5.6 feet.
The average tin content is .61 per cent. This latter
figure has been obtained by sampling the exposed back
of the drive along the lode, but the average is
probably higher than this, as rich patches occur in
the lode. The acceptance of .61 per cent as the
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average tin content is therfore on the conservative
side.

The vertical dimension from the surface to the
bottom of the 80 ft. winze sunk from the Long Tunnel
level is 400 feet.

(d) Air Shaft Lode.

The average width of this lode at the surface
is 24 feet, and where out by the Long Tunnel it is
20 feet in width. The length has not been~efinitely

disclosed, but appears to be about 300 or 400 feet;
the proved length, however, cannot be taken as more
than 50 feet. The proved vertical range is 270
feet. Bulk samples at the surface show an average

(e) The Pipe

This ore-body is of a totally different type
from that of the usual quartz-tourmaline lodes of
the district, being richer in tin contents but less
regular in structure. The greater part of the richer
portion of this pipe has been worked out down to
the Tributor's Tunnel level, but there is a definite
portion of it on which a winze has been sunk which
has dimensions of:

Length: 30 feet, width: 8 feet, depth: 30 feet.

The average value of this block is 3 per cent
metallic tin. An adit is being driven to cut the
downward continuation of this pipe at a depth of 60
feet, but is at present 180 feet from this objective.

(f) Big Trench Lode

This lode has only recently been developed and
has a somewhat similar mineralogical composition to
the Pipe. It has been proved on the surface over a
total length of 100 feet, with an average width of
10 feet. It has been dFiven on for 40 feet and
proved to a maximum of 30 feet below the surface.
At this level the average width so far proved is 4
feet, with an average tin content of 3 per cent
metallic tin. Work is proceeding on this lode.

(g) Hadley's Lode

This lode has not had much work done on it,
but outcrops at the surface over a length of at
least 700 feet. The width averages about 5 feet.
Assays of from .5 to .75 per cent metallic tin
have been obtained from bulk samples.

(h) Fowler & Dunn's Lodes

A very rich ore-body was worked by Messrs.
Fowler and Dunn, from which they took 1,000 tons
of 6 per cent are by open-cut workings. No work
has since been carried out at this point and no
defined ore-body of similar character is now
Visible. There are, however, a number of inter­
secting veins which carry from .2 to .32 per cent
tin. There is certainly a locus of strong tin
deposition here and further work will doubtless
result in disclosing other rich concentrations
similar to that already excavated.

(i) Grey's Lode

Several trenches have been cut on this lode,
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the width of which is about 25 feet. Bulk samples
in these trenches assay .5 per cent metallic tin.
Although the lode is visible on the surface for a
considerable length, the trenches are limited to a
length of about 50 feet.

This is a very promising lode on which very
little work has been done.

(j) Montague Lodes

These lodes were worked by the old Montague
Company, but the lease has recently been acquired
by the Federation Company. They have been proved to
outcrop on a length of about 250 feet and the width
varies from 1 foot to 15 feet. At the point of
intersection of these two lodes, the tin values
have been proved to persist to a depth of at least
100 feet. Some high grade tin ore was obtained, but
the workings are not accessible for sampl~ng. The
old reports, however, state that both lodes carry
tin values and they are very promising formations.

(k) Wakefield Lode.

The lease on which this lode occurs has recently
been acquired by the Federation Company. The lode is
well defined and of the quartz-tourmaline t9pe. The
old workings are inaccessible for sampling. Good t~n

values can be seen at the surface above the old adit.
The width here is 15 feet.

6 - ORE RESERVES

In relation to the number of lodes definitely
known to carry tin values, the amount of ore which
can be indicated as ore-reserves in terms of tonnage,
is small. This is due to the fact that the work so
far accomplished has beBn distributed over such a
large number of lodes. In the past no systematic
scheme of development work has been carried out, and
much of the work has been confined to the extraction
of certain rich shoots of are. The figures presented
below, therefore, must serve as an indicator to the
general potentialities of the property, and should
serve as a nucleus around which future development
work will accumulate a tonnage of are more nearly
commensurate with the general possibilities indicated
by the geological features of the lodes already known.

1. Proved Ore.

Certain portions of the ore-bodies exposed in
the workings in the following lodes may be regarded
as "proved Dre":

Black Face
Whip Shaft

The Pipe
Including 2,000 tons of are assaying 1.2 per

cent tin, already mined and stacked, this "proved
are" constitutes a reserve of approximately 60,000
tons, the assay of which is 1.0 per cent metallic
tin •

2. Probable Ore

In addition to the portion of the abovementioned
ore-bodies which is exposed on three or four sides
and which constitutes "proved are", there exist blocks
of ore which are definable as "probable are".
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(1)

(2)

(3)

(4)

(5)•

The total tonnage of this probable ore may be
put down in round figures as 400,000 tons, the
assay value of which, judging from the sampling of
the exposed faces, should approximate that of the
"proved ore".

3. Prospective Ore

This property possesses potentialities in
addition to those indicated above in the form of
tonnage figures which are only possible of indication
in a general way. In addition to those portions of
the Black Face, Whip Shaft, Cumberland, and Big Trench
Lodes, and the Pipe, taken into consideration in
arriving at the above estimate of "proved and probable
ore", there are the following which indicate general
possibilities or "prospective ore", which are quite
justifiable on the geological evidence:-

The Whip Shaft lode below the 570 ft.
Level.
The downward continuation of the Black Face
lode below the 85 ft. level.
The downward continuation of the Cumberland
lode below tqe Long Tunnel level.
The downward continuation of the Big Trench
lode below the present tunnel
The continuation of the Pipe below the
bottom of the winze at the Tributor's Tunnel.

In addition there exist the undoubted possibilities
of developing considerable ore-reserves in the following
lodes, which, as indicated earlier in this report, are
tin-bearing,and of considerable dimensions but which
have not been taken into consideration in estimating
"proved and probable ore":-

461055

Air Shaft
Fowler & Dunn's
Grey's

Hadley's
Montague
Wakefield

•

Eastern

In addition to these tin-bearing lodes l there
are the bismuth lodes disclosed in the work~ngs near
Fowler & Dunn'S lodes, which have very promising
features.

7 - PERSISTENCE OF THE LODES IN DEPTH

In considering the question of the influence of
depth on the size and value of the tin lodes,
cognisance must be taken of the proved vertical range
of the lodes and the structural features disclosed by
geological examination.

The geological survey made by L.L. Waterhouse has
shown that the tin has been deposited in the Heemskirk
field over a vertical range of at' least 1500 feet. On
the Federation Mine the greatest proved vertical extent
is clearly greater than this as the lode is continuing
strongly underfoot. '

An important, although not vital,consideration
in regard to the future prospects of the mine is the
downward continuation of the Black Face Lode. The
recent examination of the structural features of this
lode has revealed !the fact that it is located at the
locus of convergence of two series of parallel fractures
in the granite which have been simultaneously developed.
One series of parallel fractures has a strike of 14 degrees
and consists of a large number of closely spaced fractures
having a slight inclination towards the east. The other
set has a strike of 70 degrees, and the fractures are not
so closely spaced and are more nearly vertical. The line
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of intersection of these two series strikes 40 degrees,
which is the strike of the Black Face Lode.

The seams in the ore body which have a strike
of 14 degrees are due to the solutions, which rose
through the 70 degree fractures, having spread along
the 14 degree fractures and replaced the granite
outwards from these. The ore-body is thus of irregular
width along a main axis striking 40 degrees, the banding
being parallel to the 14 degree fractures, but the walls
of the ore-body having no exact relationship to either set
set of fractures, the limit of the ore being regulated
by the distance the ore-bearing solutions travelled from
the 70 degree fractures along the 14-degree fractures.

Any conclusion as to the dip of the ore-body as
a whole must therefore, be drawn from a consideration
of the angle of dip of the plane of intersection of the
two series of fractures, and from neither the apparent
dip of the walls of the ore-body observable at the surface,
not from the dip of the bands within the ore-body. This
plane of intersection will not depart more thab a few
degrees from the vertical and therefore the ore-body may
be expected to be practically vertical. It is significant
in this connection that all of the quartz-tourmaline
tin-bearing lodes on this property, which have been exploit­
ed to any depth, have been found to be approximately
vertical

The Long Tunnel is being driven to intersect the
Black Face lode a a depth of 320 feet below the highest
point of the outcrop. It is at the present time 50 feet
from a point vertically below the nearest portion of the
outcrop on the hill. The fact that this tunnel has not yet
cut the lode cannot be taken as evidence that the lode does
not persist to this level.

The whole of the geological evidence and the work
already carried out on the lodes of the property, justify
the conclusion that both the lodes and their tin content
will contin¥e to considerable depths.

8 - CONCLUSION

The Black Face lode is the largest ore-body on
the Federation property. Development work up to date
has not proceeded for enough to definitely establish
its existence 320 feet below the surface, but there is
every reason to anticipate on the geological evidence
that the lode will be encountered at the Long Tunnel level.

Besides this ore-body there exist four lodes on
which sufficient work has been done to allow of the
calculation of approximate ore-reserves. The amount of
ore available in these and the Black Face lode may be
stated as:-

Proved ore: 60,000 tons assaying 1 per cent tin
Probable ore: 400,000 tons probably of similar grade.
This estimate does not exhaust the possibilities of

these five ore-bodies, and the additional prospective
ore contained therein myst be added to that in seven other
lodes, which have been proved to contain payable tin
values and to be of appreciable dimensions, as indicated
in this report.

With such a large number of tin-bearing lodes avail­
able for operating upon, the Federation Mine should, with
efficient management, become a stable producer of tin.

(Signed) LOFTUS-HILLS, M.B.E.,M.Sc.
GOVERNMENT GEOLOGIST.
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CALCULATIONS UTILISING L.HILLS LODE DIMENSIONS

BLACK FACE LODE

500' X 28' X 60'

(160 x 9 x 20) m3

~ 86,400 tonnes x 1.0% Sn

WHIP SHAFT LODE

150' X 5' X 180'
(50 x 1.5 x 60) m3

'"\.- 13,500 tonnes x 0.75% Sn

CUMBERLAND LODE

200' X 5.6' X 400'
(60 x 2 x 130) m3

~ 46,800 tonnes x 0.61% Sn

AIR SHAFT LODE

22' X 50' X 270'
(6 x 16 x 90) m3

-.... 25,920 tonnes x 0.4% Sn

•
THE PIPE

(cant. ) .. /2
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RENISON LIMITED

THE PIPE

X 8' X 30'
x 2 x 10) m3

~ 600 tonnes x 3.0% Sn

4 6 1 '} ~. c·
-,-C...;o

• BIG TRENCH

30' x 7' X 75'

(1° x 2 x 25) m3

rv 1500 to=es x 3.0% Sn

•

•

TOTAL 164,720 tonnes x 0.86% Sn
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EXTRACT (COLEMAN'S WORKINGS)

FROM REPORT ON SOUTH HEEMSKIRK

K. WELLS 1973

CONSOLIDATED SYNDICATE REPORT
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CHIT Hl.nEt

In this area the granite is white lIledium-ooarse grained with numerous

well developed tourmaline nodules. The granite appears to ba

kaolinised in places and a small aplite dyke was also noticed.. A

sample of soft l~olinised gl'M.ite gave the following results ;

L§.u
O.O;S

LA!!
0.015

au ppm

20

Ph ppm

15

Zn ppm.

20

.~

The World.llgs are no longer accessible but a Slllall shaft, ttfO oo.its

and a narrO\1 open cut were developed en some small tin bearing veins

whioh parallel the n.w. and U.E. str:iJdng joints. Scott (19Z3)

reports assays of ;.18% SIt over 2' at the bottom of t.he shaft and

5.5% Sn over 10' at the surface, 501 S.15. of the shaft. Tin is also

reported as being fomd within some of the tourmaline nodules.

Prospect ~r.E. oUlle Cliff Nine

This cOllsists of a trei1ch appraximate1;y 15' 10llg, 3' wide and. v--«l'Ying

i'rom 2' to 6' deep and striking at 19:)0 m. The granite is w}1.ite,

1Ill1Ssive with nodules of tourmaline and displAys veins of Q1-1artz and

tour!l'.aline. Cassiterite occurs also arsenOFJI'ite. Four samples

collected gave the following results:

!..2n ~ ~ fb ppm Zn ppm

Granite
" 13.20 13·40 100 240 25

Granite 0.04S 0*04·7 $5 30 20

Granite with visible arsenop.}'rite :3.92 11.00 400 665 5Al
II II n ca~siterita 12.00 12.40 Z70 315 45

Numerous alluvial. workings, Tihere sluicing bas been undertaken, occur in

th", same area•

Col()rn,'1' S !{orldngs

Coleman's wOl'kin;;S a..--e sHuated en a f/J acre mine lease, No. 2O!V41,

which was orig:imllly the property-of Foderatien Tin Hines who had

developed several trencill.ls and 'b..o adite.

/

The Ht. Lyell Company eJt,-'l~'lined the property in Jenual'Y, 1945 und took

sovet''ll samples .f:t'om thH top Rdit (Lotto::! e.dit eo.UapsEXi) end th03

·:.ranches lli'l;h the i·c.1.lo"lngl'cs-ults (Hudspoth, Jan. 1945).
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g~ple.l{Q.

Top Mit
13

It
·3

0.72

0.11

Over 3' width. Sample 10' il'OI;1 portal.

Over 5' width. Uext to ris$.

End of No. 2 orosB-Cut.

No. 1~~

2'

1.4

,6

8.96
0.7S

Bottom of winze.

Over 5' Ilidth. Foowall of winze, 161

0010\\' grol1l1d level.

Over 5' width. HangingllalJ. of winze,

16' belO\\' ground level.

Over 5' width. Hangingwall of w5.nze,

16' 0010\\' grOl1l1d level.

No.2 Winze

1 4.37 Over 4' Width. Bottom of winze.

l"ederation Trench

18 0.4/;. Over 4' width. 40' E. of No. 1 winze.

1.23 Decomposed granite at top of winze .

o.90 From spoil heap.

Over 21 width. End of trenoh.

Over 3' width. N.E. oorner of trenoh.

Trenoh bottom.

Trenoh bottom.

Over " ~Tidth from trenoh wall.

t lb. nugget of oassiterite. Top o,~

winze.

0.56

No. '3 Winze

Eastern Trenoh

0.22

0.67
5.60

39.'70

9
11

7
12

g

17• .5
6

Eastern Outcrop

10 0.22 250' S.E. of No. J winze.

•

These results were oonsidered encouraging and a six month option was

talcen on the propel't;r on 28th March, 1945. At the same time a Special

Prospeoter's Licence ~Tas taken ewer an arca of' 855 acree GUI'l"oundin"

the lease. The work undertaken oonsisted essent.ia1Jy of repairing

and extending the main adit and sampling of the workings (Hudspet.h.,

September, 1945).

1. M;iin MJ,t

Cleared out and repaired £'rom 0' - 145' end (lfl21 timbered).

10' O.3CJ.' Sn

40' O.W 5n

48' - 55' 0.56% Sn

115' - 145' 0.31% 5n
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No. 1 Cross=cut

Cleared out b'om 0' - 18' (end)

0' - 18' 0.02% Sn

3. No. 2 Cross-eut

Cleared out b'om 0' - 45' (end)

0' - . 5' 0.11$ Sn
~5' 10' 0.95% Sn )

10' - 15' 0.03% Sn )

15' - 20' 0.50% Sn ~
0.45% Sn

20' - 25' 0.95% Sn )

25' - 45' 0.30% Sn
)
)

4. Iro. 3 CrOSS=9ut

Driven 50' :in an Easterly direction b'om 105' mark :in main adit.

0' - JI)' 0.1Z'Sn )

40' - 45' 0.36% Sn ~ 0.16% Sn·

45' - ~, 0.11$ Sn )

0.2$% Sn

5. No. 1 Rise

Extended 27' b'om 8' mark :in No.

sunk 10' from the surface.

0' - 20'0.1$% Sn )

20' - 27' 0.56% Sn ~

3 Cross-c~t to meet a w:inze

•
6. No. 4 Cross-eut

Driven 9' :in an Easterly direction b'om 53' mark :in main edit.
0' - 5' 0.81$ Sn ~ . .
5' - 9' 0.11% Sn ) 0.53% Sn

7. Me1n Mit
Extended 97'

150'

155' - 205'

205' - 215'

220'

225'
230' - 2~<'

b'om 145' to 242'.
0.4W. Sn

0.08% Sn

Nil

0.06% Sn

0.26% Sn

o.o~ Sn

•
The results of the sampl:l.ng vere thought to be poor and :in view of

this no work was undertaken on the S.P.t. and the area. was rolinquishod

:in September, 1945.

In 1965 the E.Z. COlIIp!l.lV exec~ted t.bi"ee diamcnd drill holes. The

highest assay from the core vas 0.11% Sn and tho prospect was abandOtlod.

Later work suggests that theGe boles were :in fact drilled parallel to

the strike of the udnerolisatian.
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In 1968 an option was taken on the properW by" Pacifio Copper

Explorations Pf.Ur. Ltd. and two short holes were drilled :in November,

1970. The highest tin value recorded was 0.1% over 10' Old the

prospect was abandoned. Again there is some doubt as to whether

these holes :in fact :lnterseoted the target area.

The prosp~ot tias 'Visited by" MeSal's. Reid and Wells of the 11t.. Lyell

Company on the af""..ernoon of At:gUCt 10th, 1973. The area. oonsists ot
white granite with veins of quartz/tourmaline. The numerous

tourmaline nodules are again a striking feature and. some appear to
carry cassiterite. Samples were taken £rom both the alluvial. workings

and the under:ly:l.ng rook. I

"- 1.§u Ul! eu ppm ll!. PJ?W. Znppm

Small o/e veined tace 0.73 0.006 115 55 15

• Top of No. 1 Rise 15.00 0.004 90 45 10

roue Tou:rma1:l.ne near No': 1 Winze 1.28 Nil 20 -
Rubble in trenoh g.55 g.27 175 320 240
Nodule hole g.62 Nil 100 -
Nodule hole 0.59 Nil &>

•

I

•...........
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tl.irty
c .J_l·t~..C.f~ t

tc..i.s

),:'..... t

.,. --.

At v·;....rl ....us i""crloJG ti~'i~,"""

yc~r.J -.;.:;'.:~..inC\;l.u~1c by offic(;r~ o~ .t._

i. ..~vc b ...... (;n mO.d\:; c.,nd r~.-,ort3 :::'UI':'1i.s;:cd 0
p ~op ....;,:t;Y". :.i:..~c..;c inclu c:-

1.

2. ..;x~~ .1'J'"t1vtl ",nd r,,)ort by the l:::te G. A.
·;,D.ll\;~", 1~v2

3. ~:L...L..in.:..tio_... n....""1 r .......Jort by L:::-.:ry 1.::.tC:C. ous ... ,
13••~., .1.; Ij-l:;JIt,.

4. .s:/Dtc~::.tic ,J......;~:.f-lin...; 0:.' the ::'l.~.~~e by A. G. G.
:..e2:'~ton t.:.n~cr G:ir,-ct::'on v:i: ';••e lk.rt'::_ll Co~d()r

ii-.H.::>.:..• , : .•.• then St:...te ::.i.r:..LLg &l,-"iL.:.cer, 1;.;1" ..

";z:'-f:tin:.. Lion and :rcpvrt by Loftus IJil1G,
ll.Sc., 1920.

.. ..." -,
u.• lJ • .ue,

~ ...c il.:lorlnativn c... i.4 cJ.~ta cu.... _..:.i.. .., -' ..JJct:.vcly
by tt1CGO olficcrcl C21b:."Q.ccs ~ll n~' lie:!":.; .J'-_" 4 ._••~ to
the Goo[;-rn;)L.ic~l poci tlon, l/:,..Y':J ...ow1:~P:':iY, u ..... vJ.~i....,."
ectL.u.teli quantity of orc, 0::'[1 ~J::t(;. 1; of "LiiO orG
boJiG.J, '.:C.t~::, ...,"'.l •.-J .....1y c....l"J.d uc ..."l01,.-'i.-l ?_"03:)~Ct8 0:':' t~l\";

..0£0 .;rt~·.

-1:lri:'"!G t .. -a lon(J ..)~_-'~v ..... : ... ,,;_'i .. .l,-..J th\;' ti~ie

of di,:;covc.l..-:l" oi' tho :Cicld lor .... -~i:'0 ..j_·,"".~ dt tlu" c~.Jn.:;idcr .blc
(1ui...Ltiti ... ..., c:7 '1in Ox:':'J.c ht...vl,.. bcl".... ,..; :r.... 4 •• .J~hc :...:.n~
tO~:l il u~....... 1·o.:'.L:_ of .:.llu\l"i ... l t:.._~ [,...:~I,,~ _'1"'0•.• .,jl ... (,; r .... oJ~l·t
01' c_' • u lOue ....;;.tcric.l..

11.1.1 ef.ior·t3 to co.r:"y o~ j .....od.uc tiVv -,lorl:
ir. t.H..;.. u 2.VC bc .... n under 7~rJ ..... ,:;:.::.clv..~ l."_-..Jcot..".::;
ci~:'cu. ................_1,.; , '::":ld, in COL.... "", :uc~:c"-, ...... c~ _ t~ .._l.A2.. \.I... u:'''

.,... ':". _.., " •• -j ,,,_':',,,c~c '0 .' ,-. .: ..-. c .. .; -'.1'·c....; .... _ \,I_v .. ..; v_ ... I.-:. ..::-.> ...... v"J,.. ..... ..;........ v .... o) ..... -'_.J .1 ......... __ ..J_...... J..l. c.u •

In _,o.3·C yov<:.r..; c.l cOl:l,811,...(;r....blQ .:..:_o,..u~t 0 ... I".; _..... i t<..:.l
"4""::" be.)n !J}il".;n~ i:.. v._riuuG u.:.. ......CCviCI~oj 0:;' tn~ >l'v .. __' ...

Lh~ .. ....J 0__c7elo_.i:·.~ t:_G or\.. u'..Jui~:.,) ~ ..u. .:. .• _ ...~ .... ·.~__ i_:...;
_... 2.~'1.'t Lor.·;:; ...... r ...J ..o. ore ll.r .... ~.:~::.cn·"'. A":'.L.' .... _.<:.:r ... ci'__.-:; ....
l~ ....vc ;,c ....... J. L,~n~.;Hlcce..;.,cl:u II

J

03o~c fc.:rJ yCL.r;3 cl-.j0 L.. ..... oJ • •"~Y \.....s :r0~\""J. ::'n
J~4~~r~li~ for the ~ur~o~G ~~ 9ro~i~~.. ~ c~~i~~l to
r;Ol"_-:: t~~c ~ ':'ne V'.:1:::' c:.r~0 .3c ....~e ~~;:)i..... ~.':lC ~ unt of
.._0 :cy r'~i~3eJ =-...r·ov~u tv oc i L f.l.'lcicn:; to c\;'.:'J.·~1 t..::c
\"t'ork tllr ...u~l.l i-u<l i i c nscquenct: OiJer....:i;iul..lL \':C::'O
c.b~Yl0.oncJ.•

Abo\. t 2:. yCt:.X3 ~':';o furt:l r c~.... i ·~2.1 '·.-C..~
r::.i::;cu ix• .Ln:.;l,.nd WlU a _e'.. Co__.::..ny f;)I'I.,8U. '0 ·"~.e

0-,[0-:: till. L.u:Jots of the J."o ..,::r,.:cr CU;;'lJ::m.{. Jic·Gi vo \"iol"'l\:
'.:,.,-, Cu. ~ cnc.;;.u in :.l~.r(;h oi: lc.o.) t ;i0{..~r ~.u.::d~ .•.: t.i.1C ";1,..:,_, crvi:;io.
1..-': =.r. u. __ OJ J cffer..;, tr.e Cu..:..... Ql'l.l I G .:.;r..--.:i!:ce~, ....._0 c ...J:l.t;:;:
_'v_~ .--.:..'1..... 1..~.I.Li. ;.or that ;;ur~o..;c.

lJurin,J July, 1.927 a." co~r.rr.€nCt';;l.-:,..:nt, \ii- L.t:..do
\'.·i .~~ tho c~!1u~.r\iction of [.. ~"JJro-~lcctric 0\ ;:::' tiC..iC!,~e
...._~ch __ ......v .... i,;._cc bcen cor:"_Jlctc<:. l-t ..... Cu.Jt c:J,... :2U,vuQ.
"': ...:~ c:!'(;ct.:...;l'l 0:.: C01.:.C~_ tI·'':':~J..~:,J )lrJ~t ~:": .....c_:::..~ _'J ..-,c::c.J
J.'or O::'u t=Ol;'~)O.... t l-/url.jo.Jco rlt1C 1;1..0... tJroc~ .... i,.H'; ••• .l Lll ~.nd

con~Jletcli c.bollt a r:,o 1th o.~o. ---



'1'..... ~~0t~ ..1 L:~.Jl;;nd.itu c a i.' t ~c.: .i.,,~·c.::;\-nt

CO;_.ydlj'", ::...Cl:\..J. ..... :i.. .. ~..; to ol'.i.'icic..l fi~u.r.... :.; :",uJi_.licc1,
i.3 J.'~i:!..·tiJ fi vo th~.n..tnCw.""1d :fiVI.,) hU.. ld ...:cd. tnd ~i:~tJ ~cvon

pou to (~55,567).

~hc ::::.. ..~,J, concc:1trc;tiT:C pl~t unJ ijO':lCJ:''''
~l~n'(; l,~.vc nOll b"cn lJroa:;,:t to 0. stc.c,(.; to cn~blc

:-'T">f)(ju....: vi Vi.:; "':ori_ to bt..: ,t.,rocecu.cd \"d.·~ _ 1..i':o~10Ut
fUJ.G:.J,\-l' CXl)Cri.tU. tarG in construc·ti0rH1..1 :/or~\..
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~hc "ritcr v:itl1ccc(,d tri••l runs '.7i t
v\..ri - !J.t..> u...~i t:. of th cruGhl.nc and concent:-.....ti~,,-,
)la.nt, ~~::;o t~le.aerial opc\lay •.,,

.'

On co~c cin~ o~er~tiol~, the ~ir~t ob~tuclo

CO~ fl'OLt;il~~ 'chc CO"....).:;,:l~l' G ~il:cer ',".',-_u t:_o,;; que"", t..iv u':
t::,c.n3-0:·~~ of ~ GGo ....."J ~.:c.c-'li:lary fro!'u the t .... ~d..l..::U;; o~ the
Covel'" ..::l1Gnt l1~_rro~'1 ~aucc rcilr:c.y at Cv....otOCJ( to tnc
;dl:~..c, ~:. ui;,:; vQ11ce 0 11 !Jiles. ~ha route hG.u. i.'o~~crly

bCDl1 U,.iOU Do..; U roaJ ~'1il h2.d bCh.._.. COl:'"v(,,;::'tc:i l!_to D..
\:UQ' C!i trc.......·.'.O'3" , rJ£1ic:l .-Jrovt,)d to b.,;... iI.I.~G. -~u~_·~c. ~be

\'Ioolcn ~~cilG ':rera :;,,"c;2(.,vod b;,y t~ c C:; .....J_Jc....n.y, oiL.":': l .. ....,£"J
Gr~ve:._eJ., ~0pc..irGd ...:,e ..1. r ......ll~r ~~l ••~J. .... 3;;i·~ ......bl~ ··or
tro.nuport 0:':: 1Co..VJ ..~c.tc...:·· 3.1 b~" _ o;"u lorri\.Js.

';:•.C l'cconstructiol1 of t:.c ro,-u '.. Do"; cO:i:jlbtcd
in Ju.nJ l:'<vt ...-8 ...:... t?le totu.l cost '0 -';"LC 0v._ .'c.::.1y lJeir. v

l..:.3 ,\.IvO. !~l~C l' b2.ic Hor.~u .J..:t..v ....rt:..ur...t <...... v:.....: v(;"':' to L;ne
c~ .. l.Ic .. :; 0 ..... ~U\.h). J:':_ut ;;-,;;oct:.o~: .1.... -:":-10 r.,;:. ~ j..:.. t ... C(;.!l

Zcch,,- ...nc, t~lC t"r..!imIG 0:: ..:.0 CO:"'v voc...: _...~J.I:2.Y \, ....8
o.leo roct.!..::J.l tiOl1C.11. t-11<... ...·I..:_..lc r;,,;' ......1i t::.JJJ.;'; J.:\J.C J10~VY

Gotor tr~fric. .

=.Line follO./:.ll..... 2._....clu..... c:.:. 0. li~t ai' t_~ .... y. :..~.i.. .... UG
cG:J(;niiul \.O~·~..S ci...:..!·l...il;..(l _O ...~-(j by the CO,.~.0o.Y'..y i~ .. vu .... • ::.....J
oJ: l:llnc OClI..4.~ J:.H:?nt )rc_J.....:....c:·v:Jry -l,j .Jl"oU~..le'tii VI,) .. ~r ....:v_ono:-

..

L;";;.

:i-..Il.i .... r

Oll'~lct t .._~ ..h.":__ 22 i.... c!.id~Cucr ~.ilc ~·u(..c~

rivctt<.,;": ..;i)c 1':._.; Cvl1 ~J:'~__cd ~... .o.jllA.ic V2.:' v......

\-~.d r ....Cv to ..~i_,;e l.i._...c '9 ~ c... .:.~ r: .... _11 2.£::l.2i;;"'
il:cll,;.L..i ~ 15 C:1.~.il.1....... of \;OUl.Ol1 ill..d::, T:) ~ci ..ucr !'OC.I..::
c 'ttJ..tlc; LXlv. c ....t::t o}'~cavLl.tion.

"

11,ic-lin" ­
iv ~rov,:,(,.",d

~orcbLJ· of :tc:':"ilJ..CrCf,,;J. COL.C.i... .:t..;.
·.. i ..~h ....ilt; di.:C:.:.:'-'-X'...:J .... , ~rizz :J ~ ~

111tt_:e
~C_·l...h.:r..;.,.. •

l'otc.l lcnztl1 of colu::.nc 196u fc(.; t. 'crti c •.l
. Ec~d '[GO i\J:ct. ~hc liipcn \'.·ilicll :.. e. ~'l~nscu Core
conctl'uctcd 0_' :nile steel v.l\.)lcl~J .J .Cote. Botto:::
~cctio~ 14 i. .. di=o t.er ,," pL... ',;e w".u ",L''''U_u ,.,J to Ib"
·.... i~.\... v~r c;.i,' ;;/_ II ..lJl~ tc. s.,'he eolur~~ 1.':;. ht;; .,;. ~:l
o:Ji.-~i beY ~ l."ciLforced co :cr0tl; ~lCL.Or..... , '..1 t;,U

ex. ~ ...nv:"01~ ~u:,,:_· S (u) ot;.hirid c:lch. l;:n,f o.J~ct':'v.L~ oJ:'
colv.IU1 C...;.11 Lh': rcn.ovcd il" d0L;ircd. CO~.J..L.u:.in ;'; ...l )_... oJ.:'tcd
0.1. concrete bloci:3 .:.mel OV.b3 to""'ll·bic.l rlV()-..i.,}L. ~r08 ~~iL"';.

l?ot!.££ ut: ·_tivn - Til.i~ c0n....lv t3 0.L o.r~e "(v ... lL:cL;:C l:or'sl;)
rO·,H... _· 1. .. v ........ t tJiJC Dovin..., IJe to!~ ~url.>i.n~. o..>pccc!. 1,LJ"",
H• .r.j •• Co \.. n(; y J.Jvvin--.; l"~tc .. ·j; vil iJ:C~";Lu.r,,) GOv(..!"dor.

/_.
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'..">0 Pelton .;:'10cl ie (ircct co<....:.. led to.
503 ~:. '''{.. .:..'iti,.JJ, ~i101.ji/030n I.:.O\l:Jton !4.!.~C!--:'''L.i; r

:;cnCl'... ;;ir.:.; G, GOO volta, 3 b."'GC, 50 c" cl",..;. Cv~,,)ll)tc

0rJi tea J~OL rd, hiLh tOllGion end. lo·~'! tcn:..;ivrl controllinc
out i_~ I...~.l __:;, one to rr.:'.. 1C ·\·.o·c~ .. i';'I"';s G.!1tl -nc "GO
eo. CW1.4v~..l"v.i.... ,1c.nt. r.J!.4 c- l'c·~:lcul...:lji _n 0':: t.t.:.e 10\"/
1i ....n:..i0TI :.,.; -~(; CO_~V ...:nil:n.t pain u::3 ;0::: U..:.(... .;._ c i·ounJr:.. tion:..J
for ~)U\:'''':l' IjlLl1t cor.l. ....iGt ot: :rCil~~U:'CC(l'concr.... i,;e,
llou~i.] i' ::0 d Ira.. e bu,ilclin...; COVvl'Cu. '~-/i t11 G. c. iron.
i3uil....l.:..: ...; i::i .: roviLL~.I. \.i (jJl ooe u~O.i; ~irl.l. ... rv .1..'0:....
ovc ...'~·~c .... ~~ C!' "'1 C:l1...:. l.1.uistir_G cp.. ,lia.n.c .';.j.

Inclin<; atqel traIm'my runs ;Jurol1c1 vii t
pi!)\... COl"J.."':"ill C11d i .... iri.Cisp~n8iblG :L"or tr'o.n::..)or c
]ilr~~v::;c::, it in lJrovi' eO. ,.ith un clectric.....lly :f"iven
;-/intJ~l :.lll"-t C01.L.~CCtB \li th ....;-cccl ·"GI'D:.':ll•.r:.:..y c .... ucndit..v .for
ho.l.1:' :l 4lile in the directiun of thc l!<,z!e ',iorkirlu0 •
.;, G:"""" 1.1 ilLc~j.li.:rJ porler :e~:.ll1t co sist:;' IJ o.i" 1 2ctt .... rn:
Cri.l C lJil ~"! i ....c co llcctcd 'nitn 25 K. ,.• Go lor;....tor

" '":... '-.'...,.. , ~ d·? \ ,,,. ..' "" .s rV0S ...1.." "-_ .... ..,.J.L uy. .i 1I •• ~ ~ ... c .1.0 ....C\I-,.;_ \"O,ur.L- v
cun-,tl"ucllJ.dl~c..l o)cr.::..tion.s CIl<l", i3 GCI}~I""L'....ly .i.lOU8 ......
.~ll _...s..n........iLsi0n llilGS :....nJ ·;:;~:"311:3i"o!'racd. crt· ..t-LO~l:J ~~.CG

~or" '1 -" 'rol~" .. " fo'" '0 .,.. '1" '~OL' l' "i'1 ?)-U',... ' ... _\".; ;"...; • \' \.o-,.;'.....! ......... _ _ J-J ...... -. ..~ J.,\. _ ......... -- "'-- .. - •

~r~c ....1i::;.:.J. n lines era c3i",:.:1cd ;or douvl~ -:;2: ... ~jr~30_t

s.l';C.~~vll c .....lJ~ci ty. ... ipc coltunn 1;J 01' GU ficicnt
diar:1ctor J.'>or c1ujJlic~,ti, .... n of pr",,:ol.;n . wcnt.:rc.till...,) ~)~t.

l'roviGion for a 88c0nd tL.ife off ;.a~ been :r.. .....de. The
l'ov:er I,h.nt is e.u'Gv,..... 'ically contrallc""

Crl... ;.,;'~tn'2 and Conc0ntr.).ti~{7 l·lant •. - This COll:,ji::r~G of
1 J ~Cl, !.<c;.; ,,0. 5 Gyrutory Cr'J..,,,_r c",J...ci ty Ire 'cona per
hou:'" rc l..lCC~ to ~~S thrau':;;i 2:1 rin::;. ~tvnc f:co:n
CI'".lSil r dcliv(..r J to :;:ill i'O}pcr by cOEvcyor v_lt.
Crus. cr iv driven by ?O '.J:'. ""L(;;ctric ;,.otor.

1 : o. 54 "D._cy Bull !:ill of l~t<-~b tv _,c _,ec..<:.."li.c:J.11y
i"et: 1'0:'. ~_i_l l'1oplJe!:', :.:::te(... c::"'~'- i ~y :2uv to:-..:.. ..:;2,'

duy. :"lci". _iill in o>~r~tG' by ...... :; 1,1........ G....:u ~._o ,",0r
throu,,-;h I'.or:;o c~~:.._in drive. It is ::i"'vtou. ·•. lth
pc~t r:t ce.lt:x.. fe:cd (,...,.;. d ..;CGOp ~\~\..J (;...;:.:()i~lt:.t .... ()_••

.._...:..~ is tnc
t: c ztw..•.I.J O....·... ·V0ry hl..i.~

plant .... i.'ox· lJ~.lC moclerl.l.

,

' .)~ ~ ........... n,..r. ~.-;-l t .... '
_ ..:. ...I.J-;'~ \ol..- .......7'~:.. -................,;,.1.-_•.••_..... _-,.;

vL ..... : <lis-,.; ..~:"'__ ';\4 ic til.- G. ...:C .... 81. ..10
~1J. cff:"'\o;:"\jt.. G Bt:...ll ! ":'11.

:.:ill discLL.r~c~ ..~O 1-0 I :: 3' Lc~...y v:'0I"c:.ti 1':':;

screen r:hich contro s C~':.l. ....Dir_.;, oVt..:"::·:Ji~c :.'roi.. >o.)c!"'oen
rcturuu' to uill by bUCJ~Lt clcv.:....tor. Co~.:.ccntr..~-:i J
I l~n+ ; ~ "-'''' pe ",; ~n' tl' 1~~~" t oc "''';;r ' .. 1"~J e,...,..:. " ..t.t..J ,,;;'1 ...... -1J ""..LV • ......l.l>.;~v oJ., u-- ..J. ..... }J ............ ,

sund. )U.-n s, clo.n:..;if::. .... r;J, co _ccLtr"",t':"r1--: t:J.blI...'G, .... te.
F1vor......:; 0_' L.i.11 buildil~";; i~ conG: tAct vU of cCdc~'e'tc,

all foundLd,iono i'or 1.C vy 1:1.u.cJliner.y U1'-': Oi' aub~t"UltL.11j
re:il.:lorCvu. cv._crotq. ~p.o E.i.ll builu.ine io _~oviJl-d
\"t'i .~ ~ JU'-t~·u......tio cvntrul TO 1:"1 ....r.l ~..i.ll. ~"'l... I ......CL.l.lt to
~il buil~i~~ is one 250 K.V.l. frcnsrc~=-,.;r =t~tl n.

"

.I

3C~Qrat0 clcct~ical ~otors a ~ ~rovi cd
for tL.: Vu.riu~8 cru-;J11:.n~ .....T.i.d c0r.cc.G.tratin..; .sec v":'Ol1.G

0:: u .. C .Jlu.nt.

';'hc i"il1 bui1din,?; ic con.Jtruetcd of J.0:.VY
',ioodcn i' '::1".1in.; covered. \',ii ttl G. • lroIl.

An ucriul ropcl'lO.y of the ...ollo-c:_ule
DY~·~O... :lU!J b-,.; ....... C;u!lstl.·uctcd to connect ·.;~ .. :....t ir;
kr.C\7n .... ::J th~.; It.JIL..c:i. ,':.::.ee" t-t the ~~i C 'Iorkill':;.c ;:it..l
i...11...: ;'iil.Lin~ .)lc t.

L
"':hc tii.; L.Ilce bet\.-,.;cn ~c_i:il~c.ls iG 3(jOJ

fC:3t. It in 0.1.' he late .... t u.csi.....n r..~ ..c:.c in ~\.u;::;tr~l.::.J.

by RO.~c.-.L..yG .utJ.., h;....vin' a ""'"lJ•• cap. city 01"), 2? tcnr-



\1~\.. tl aJ..Ji Ci01Jdl GI\:iIH3
to 30 ton" >,cr hOUI',

delivaries cou.ld be ij,1t,,;reu.Gcd
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T1C sticel_' ](lvUL.v.::,t ...XJ, B~a(~ UV..,I' V. .:·,.LCL ·el1c Hopc\'/ay­
h .....G b6ell con...;t.cU(;t~l~ ..LS Gxtr·c_.ilel •./ ruu....h. i 1he r~OjJC

bcare£s . ~.~ ~u,)Ported on stG~l ~o~ers r~~~ih_' on
Cvl:lCI'l. tc l·o~n(;~·~ivrJs. A very 8 ....·_·cf..;-ci Y8 et,-:::...i:n 01'

tLl.1:Jicn Gear in c0l:1!3truc:ted c..\t -t.~ e Iv...;;er terminal
at the unlo<.,;i{J ~;t._ti{)n ~t the j,~ill~ ~ The.: ore
i~ delivLr'cJ to'-' a din 01~ 200 tonu C~·~J, :,..;,city ;::liic.L: is
jJlooviJcJ \':i t;l lO~(lH1G dhutes for convcr::i r:cc cf
tl'UCi~.U~;..l to Crusher. ~~~

~Ch0 H:-J ;J0\':S.Y or.-inC "LO ~tcei"" incliL~ti<Jn is celf­
L,cti,~, but for cun" eniol1cc of cor:trol is go::.rcd by
G}lUl' (.;o.{i...t }.-iUd.Jl1;'" hnC: uol tirl~ to 0IJ8 15 rI~J.Jo i,lect:cic
;':otor. 1\he lo ...;.uln...; ut~lti{Jn i8 si tU':lted 1n t~ ,"~;J..;;ition

tr:~tt I.ill cO_...::"~L..nd ueliverics of oro i"ro~.. 'G!lC .Lauer
lJcvcl tunnol (.,l. t the 1.'31ack E\ .ce!t m.... ne\ior:rin. (3. At
t~lis st.::.t:Lon ...;. storl.l~ !~o.t-)liOr o:f 20J ton;:; c;~:::ucity
is co.rt~.i t;ructcd. ir0-vonv dC1.1VL.rioc oi' ore .:ill bo
obtrlincd l'ro::') tho 85 ft, level at tho ,Leel: l!'c~CG.

Ore fro:n tc:i. ..., level to lO:::ldinu ;;t'<o~ion ;"10y~.,(-:r j~;3

dBlivercd Ly ~'T!~an;;; uf ~ zclf-;..:"cl;i·n...; do r)lc tr ...cl~
tri':".. ,,';:' ../.

~' e l~_i no v:or}:iL., 1~ ar'\;.. si tiJ.atcd at VL,r.l01.:.:-~ ~;oints

somc·:J~;:.l~ reT iO te: f !'OIE CUe!'/' other. ~lilC1'0 ~.':'L t\'.U .... VQ
~:no\·;~' J.ade.J on' tL. .. 1\:;.....:;83 in ~ A~;\)j:e or ,!.~8...:.. .... cv(.lo,Yed
G"Gi.... tc .~r., ..... t.; c\/~ C:..-.l··T2~ v.':J.r,yin.:.; (~u~:n~1."Gi\':;J of t:;.~.:. ere.
Pnrticulo.I'0 oi: '~J.l€ 0iJti":r.~;.teu. tl;.ld,l1"'r,;i ty of or.: i ..1 ·C ..18"';C

J.odct; .:..rld t.1D tiE 01'C cont~llts ~4 ire ba·::n r;u .. ,.../.i.iudby
office!",:: .L'cft;:':'z'cu to :.:nG. . eerl nut be rC4,c~tO(, .l."1cre.

JinC0 ~~G U.....;, La of .Jr. l.o_"'ti.l;J :-:11.1 f.3 r,..... po:ct v8ry (I
lit ~le \ ...,v-.:10;,T.,+...:1".. ·:.:....:.. ./orL: ll~;:' ~}8e.il c .... :::-:....._LcJ ot.n:; Cxcc1Jtin.:;
ut 0:1(; .31._c:~ 1,1t.,~C0.

l'~i.C .:~cri.:: .. l 1'0 ;,'~'... D..f h,:.LS bC2n ,JJ.,-~c .~G i. 0_' "';t:C

:':l;'Gcifi~ ~,;·Ul·..v0~e 0 00 LaiI.1.ill~ cU!),tJli,.:...., J:.{'O.., ;';,'11..3 i·:;.ce.
'l'hc i~ 8dii.A.tC f ..ltLLro of t.he.: Jt.Jne wj l. dG.:-C:1U ~l)On the
r'1 .......~l ts (1,.) Ld,ined frOIJ Iilir.i::1':'; 0pE:r~..;,~ion...; on thic ~G.rticulur

lode. Cr,l tJ1c COn,i:lCnce~J.0nt o~ 1 rouuctj.yC :o:r-.:~ ~/r0parc.:.tiur:.s

C.:ln be ,.... ,... 0 'to provide tr£ills ..;)Ort ..::i...ciJ.:;" "....~G frOI.1 other
kn.J\':n courco .... of l~i;:y.....blD ~tOl':o.,

i'hc :t'orx.er inclir..e .i~ulu.30 trac~.: "":i;1iCil runG rout;hly
p'..ru.llol. ",.i " ..'1 the c:.~srial ro ..,c •. :J.j (:0 ...1(: ,,Ii vH ...;1.~~11

cxren~::;c 08 r .....-l:j,id r/i t~1 ~ tcel rc.il~ 8l1d . rovidod \/i t:l
'(;ooo_.:;,.1.'Y equip,,:ent to dolivcr stone to the unloc.di"c;.
ct..ltion oi'l-ho t.lno rOijo\',;l/ llJpP()I',

'}:ho lode form~:1;i6nz v;hiC~1 ,10 :::;row1d tr..'R,D.y I':US
tloci;zncd tb connect rii th could nO"G be: COl v\j_.iicn"tly s01'ved
b~r tl.i.c ~ criCiJ. .r·b~)c".;r~y, henec tHe adva.n~~...;c UJ. _ii ....vin...; a
mea lS to ~u.....Dcnt ore sUe..J1l.cs obtaillcd ·r!'OJ.4 ot{l~r ~OUI'CC..3.

Blncl~ ~lt,~CC Lode - In the: 'for~"':;0.i~,~ it i;,; .: tatoo. tn;_ t
tlle i,:__ .. c:cti .~tc i'u'cure of t:1C ~,:il1~:,,; \,,'i1.1 d8;,>Ji..d :.,.'.1;011 the
re",;ultc obtu.iL(.,j l..'l'om the tr(,c.~tL1C;:-lt o:i.~ ..; -~cLa ~,iln~d

frDi!: the= l..:tc~ .. :'\..~ce Iloda, taL..t .1..~ \,'i t~1~U:l; incu:crinc
i'Llrt.. ~ .... t' ex~ cL.diture other tL.::.I~ \.,o!l ~ .. l'o ..~ucci\"\.. U1JL..ciltlur1.3.
Und0r tho c~i..::'CU1;L,... tancc;.3 it is' UU1L.:C ,... ,:..,, __'j ·",C ~~.::..c0 X'0f'0r

it.:. ete·c:';';'..Ll to ot;~:.cr :';OtlrCl...8 01' ore OJ ~l.Jhc :..i~e ..;~ei:1C

th"t the ,Bl"ck Face lode is t::e only c,ri::: ~t ',hlic.l
delivc:rics

\
./



SL1b;:;equ::mt to tIlt} lao t officL.l rc ort OIl- ,
tl1i~ oro bod.);'", b':l Loftus .Iill~, v. de., t.l c~:...si..l'2I'abll...
c...:;:,u..'1t 0:: J,-v(.lO>,:i.'_;lt"~ ·,.or): h,-3 bec11 c",r_'icd OU'~ by
t~:c C"',.. _lY. .

ior Lillin..; 0..:11 be obt:.:.inccl wi t!10Ut ~dJiti~l1~l
conctructio~1a.l \':ork.
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i'~",,:il:...... t~10 ::.ur.L8.ce :.....t :':~YJ.ro s~ ..~~rt e,:; a
,.c.tur: lov.,; , t.:. lc:vcl';'" '0::" tlJ.e to .... or I".i:h.. ore bi!: L..t
.. G ',o~' 1 . ,. ,. ·t t"r l'~ 2 r ·O -•. b'"'. ~ ... .,l,.... .. v 1" :...., '-., _ _\"., ..1.._4-....) oJ ..... ..i.U... ..., t::::. .... l" • e 0\'/

tl:c fvr...c.::'. .:vc his .,tJoin·~ u tu~.ncl h._oS b(,E;n <1rivcr:
in -:;:10 C:irvction of thc Is+-,c.: .I!'ace lode but'i::; not
Guf±·icic~tl.1 L.....v~.Lc ...d to .i!'u,-ch it .. -

., . -
'.:.l;lC n\..;·.t lev'l.b driVGn ::-t D. •.Joint on the

2.ode 115 1..: 'et ~'elo\"; J ....:~u:-.. , ~he vcrti.C.:.... di~:.~l.;,;jions

bcin..., lJ.!"OVL: to ~e ncnrly ouble i t ~1D.':; c.-t.; t:1C tiDe
Dr'. 1:i2.1s r:!~~clc ~_iG re,port •

... l..':\i ...... vor -ic~ <1e t!l '5 (:h.~·t; b~lc·..., d tiL:!,
_ "'tiu.:;':"1Ql dri 'ell ,-l~ri\.._\ 'liDO r:(...o=, 0:- ::0. 1 0_ 'e1: .Lece
011 tJ.l€ l~c:: .:?~~cc Ivu\... i...: COi...:.1CC ~l.d \::1 t:~ t.,.;.c
l~it"i:;~r oJ .2 :::o:i.se. 1',0. l.o)cn cut level is 5u fCl.;t
bclv\": (;, .....t1.1~.

I~1 c ..::.rl~y dp.yo vf tho fi(;lcl it i;;; Lt1.t.l,cr~tic,-~lly

rccUr"l:U<1. L:1L/- 72'oi tor.~ of S"'uOY"J.C trl.. t~d iY" "'~1:0 old
Gloc..w.) U':Lt !Jor:; lrOl:l 1:0 • .L. o. (;11 cut of '~h0 .3111CL :}acc
J':'clJ,;.;d i2 to!_Z 16 Cl,·..·t;. 22 1:>.;. Gl Lj....;h 5r~.:~c ti~ ..

. ""1" -1 . .-••I· C 'c'o .L.~ O( , , .. J_ ··0 '0 (. ~ c ofIJU_.;. .... lL_lJ_1...u ..... , \.1_ 1.._ v :. ..... ..!..'I.:.._.o,,)l.lJ v e..-!._ "' .J-.(.,~w·

1 rCl.~ (.,\"Oll"t. 01:: I.~...1 \.> .....llic .lui! :_~ t L_ .....~(. c:...... ~l~,.:LE.

r~co ~t .I.2'l. ..... c__t S~~OrJ3 :::. .. :il.-"~ __ 0:': v ..... ~· 2v __ .... t of
vrc o::~ ci£il,-r .:..;I·C...... ...: to -~lli-....: l":}.:-(,;;·,"':u.

1.0. 2 o>c;r. cut ::'0 :;ituctcd [.....t the C~I-"'':':',,_.. cc
of ·1.,;:":.0 05 ft. tL~L_C-L :"vvcl, L. I.e. civo fe-.cc v_' ore
in c.-::)G::';c{ :... CI'i..-) t~_.... uu':I.iCl.O 0f t:1C _.oce Z·.:.. i.4~ 3'-'
·co t.. fC-:'i; G.uo-,;c. .....~~i .... :Li..i.Cc ic ..1t.L .:..~. ~. .:::c ~\_.:i

oi" ·~LC :u~,...:~.:.~'-J J.:o .. )01" of' t~1C:...,\"o:._·- ....\..·~i:_...::- t:..~£....;.:·.::.~ •

cn , l~~ J

:::'i,~ ,,:'-'';::' ",.tiOL or ~:;"C r_ ..crvc..; ,.c.le . y
D:;:o. Lo.L'tUG _..l ..... lr.. _~ __~2Q t.::...vc nO-;j ~:_":: ·~L._ ic.. .... ly
o.l 'tl;r.... 2 c::cc~i·~iL.:J 2-;l ::\... ..,i~"'ec ..ti ·to -~:~c _, ...-_. ..;·2,.CC C C
·C \.'l::.i(.:~ {,4 c0ih~iG.c.r.:.:.'Llc a.cc~..... ...;::'u!l 0:.: __'.;; 00
.4, ( ;.' ,-,-",-":,.,, ()~' ,'1"-' L,·,O"'" . 1,- "_'_ _-,.., :;.nv _~ u. vl,..;" _10:: 10,,) u _ I __ _

I _.i. -...J "t,j_lv ::..:;::......:.ill:.. .. Lio.:2 to ·,:J.:.ic.. .J:~i.-, :"c•.c::·;" .;....... .1.\;;,.... :;
CvL_'::.~C\l (."-~ vC.lu::'O.c to t:.. L: .Bl~c.: J.\~(;{: on.l.~.

/

roo r,.';',,\_' .: 0"1' y ~"J ' r:. .j••.1.,.!~.L J ~ u .....H ..u.V_ ""'.... .... .........._.:;... ....

y;o ..... lcl OCCi.l•.~- f•.cre tl~.0 t:-..:l1 tile (... ~l..c"G

.i:)_'<",;:J\.. ..l"o 1,..;:_':-,.L:_~;l2.t::..O;c \A.C.L.~~...!J.u.o.

01'0 0 ........
of· tIle

..
~'.Lerc in sufl.·icicnt O_l

btJ r..incJ. b~ 0 )C~ fc.co v.etLo oJ to
c ·...uJ.iin.:..; to full CG,lX.lci ty for at
.J:"vvid.iJ:..~ the arG body L1.:.J..i t<...ino
.1) ..'t. :'"v,Jl. ~'r<J.l L~dic,"tiuns

_~ut rO~~::JOl1 to dOUJt th~~:~ it \"/i ....1
~2v it. .l;l;!~-:':..... :. level.

in oi.....l:.t \",. ~_C~i C~l

~_e\...l) thu )l.....::'l"t
le.:...::_/~ ~~ ~'e,;r

i t~ l,:i<1~i;h to ·~!~C

OhO'.iiJ.1C t._cr..; is
pc.~iat below t~0

J.:'rv~1 ~ !";l.ll:lOCr of c.;..'u....:: _1."': £:...'I'J.:l Vi..11n':n...; tC ../CG
l;1z....~C bcJ ·.;hv . x-itcr ~ro:..... ..;c......)_c:J oi' or0 t ...."'cn :;:ro__

O· ·~t~ "/}l"I'C C" ~ ,,1 'D tl'" ,·o·····i .~. e 'J 1'- v bl"_"' ........ i.) ......1 ..... t..: ......... .1. .\..: •• _ ••_.l.lu .... ''':''': . _J ....." _. ~

.. j,"'OG ;..:c~ a:? til": \'/(._'0 oot:....~.~~c~. ~hc ~.;. ",::':ac..-:J..;cl tin
CO:TL ...... t v.i.' u. 7 'pcr cent. Li...ue:.) ol'.L'icOX';J oi' tilC
Cv_'!>w:y ...;'.ould. be xcc d d i.· ~c':cuc.l t:..· ..... L:C__C!:t.

r
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~he .. arcy lk:ll I.!ill inst:llled at the
pJ.:.t1lt; i~ d.cvi .'Hod to tl'(:Q:~ 2vO tons OJ_" O:i."C ;.,0:;:' do.y ..
'l'o co, ene,,·, ·ith Ho.lf that qUQ,nti ty \/oul' 00 a
i\.ir c,unt to HUlllllc until the v~ri U:J co: c.:0:nrc,ti.•..;
uni to :...1·u "u ~ .l",te:J to l'ull \,!Ol'ldll':'; cal'i.l.cl ty.

~hC' oro of t~le .31[;.ck l'\~c:c .1.:(, 1 C cO:"l~i~ t3
of c:uL.rts tOlAr; .21:Lnc the l~"'.tter i:J t <.~::'Od.t ox·tenti
Goftcncc.; r:_.';"ox1 obGcurin~ tho ~u..... :r·t ..; ~~ve..:i tnc s'tone
cJ. dLL--: .. 2..l)9ac~rc.rlc~. 1\):..;,r::l.:l.l..i. e in "'t.;llat .:.:<JI:2 i.=::;
rc:;.C.ily c ...~rricd. ufi i:1 q:0ncol1tr·:..rtion, tj ..c C::':G.r'tz
Ir.c.tl·i:~ :....1.;L; boin.:.:; of J.O\~: .:J})ccific ",;;"':·o.vi·~:,r;JLich

..'/it.: tho c.bGC co 01' t,.;.,',f0 "'Vj constituunt i~ tuc
are, r011t-cr::; it (:,Il idco.l ... J..aS8 of etOile 1"01' the:
3cpdr.':::Gion of' t~10 r31,:fliivcly J.i_eavYl}o..r.l~ic10::J of
tin O::iJ.0 i'c cont2.in::i.

'rile tin are in the BL.',ck l!'G.cc lad,) is
l'Iell dL::i,!'i outed t;1roug:l the soune al 'tJ:',uU2;h cllric!U~ents
ir.. t~le softer ,t'ort.ioru.> ()f the or\:) uudy ;::rc: not
t: l1COrIUllOi1. r.rhe tin oxi' e occurs in fille" cryj·tal i'Or;;l

u-'tld i.n colour r\) ..~t.:JLbl.1.8 c.l.j.()colute.

;\, .... ;)ilitl.lnt:; ti.'l~t t'le - plW1.l..; Gr~:..t~ 0-".1 illl

:_v....r~~c 100 t0113 0'· urc t'ci" day, 0 ....iln~ ·l;.t~C .L\... DovJri.J.bl
tin co.. J.t8nt L.t 0 0 7 ;;-..;!" cent. r.1C ~ llic ti.;.l, \ir.L~ ........ily
'yield .;ould be ld cv/t _ 0:': t~n oxide ()~' c.n £.P .. l·(j.;.::i.j.l ...~t8:

n t ¥\..-l:..lc of ...:11...1..;. r::L.C: to·vo.l co~~ of r.,in":'HG,
ti'anss. 01'" L,-~tl()n .~i.l..J t.!' IJ.t:r..e!lt shut.:.._U _lO'c' 0X(;,,]0<.1 10/- fer
ton, ui'ci1 ope,] i.~ co rco LJ. 0d;J 01 l:~l ';'_"'_...-, , .. ~~:l J. t i..:..
lJ03ciulc to :...do- t ·~o the Gr(L.t;e ...,·~ ...:..v..V,-H.... 0 J11 thG
Black i?: ..c·,;: lode to c.. C()nSil~c:r b..L\J (.:.\:';1) L.... .::,.;1.0:.' t.de outeror,;·

.:..>c.rt:1.(:1l..L,.• r3 01' t.!.1:0 ..9:.....Yc..ci. t./ of .the Cu.!;.L ..... _l:l;1d
.Da...m :1\:.lve been referred ~00 il~ t;~.10 i.'ore~oic:~. iJu 1·~1·· '-So
por:er i s c(;nc~rncd t ...1e Cori~._.,-ny is i'CJrtun:~te:ly ......1 t~l:""ted.
The ..;tora::~ ce;;.~~',,;it:>' of tIle (leila i~ cU:i."':"'iciu;lt to er.:.8ure
a full t;u f ply i\)l" r:..11 pU:C,tJ";';";'::'.i ·i.tl_l"'",-j ...~_)."lo'Ln:; the i0 .....~r.
For dre,JDiL':'; ~~ur..-,v~c.J at t118 t.iii.,- ,~l'Ge, ~.i1'(;'-J01.~t
rcquir ....·I.i..;nt..; C,.J1 be or.;".;o.ir:~d 1:'1'0. ,j'L.C ..... :.... ,J3 llor.i l

........ :Ll'OIf;
t~l-e hi<;)H':I' E;r'oJ.lli.l l1t.8.rby. ~\o.r' tHL ury :";UCl....ion ~.rovi.3ion
has beer: r.t::'(j.G by the COGGGz'-uc"t;iun of c.: I,:.._ter ru.cc l'rofu
J'8.C ~,... rs erc·.)..( to a lJoil1t b;)~o\'J '!jhc ..l!ill ..;..L""G~ frol. .. \:~licr:

i·~ ":ill tliSiJ. t.:: !:\),i~::.:d.. to tC..n~.-: u,t .u~ill 'by W"l Gl.l:c-r;rico;ll.l.y
drivea con ~r.l.t·u_;a). .lJump. .

':LIllc C();r~J-'m1Y reccn' IJT :CL:uched 8. St':'{~0 in \'hl.i.Cn

prodv.c t:..V~ VJ0r';c eoulcl bo COI;",,\811ceG., 0U'C o\.in_: I,;v l,;~,".tl.:luG"'tion
of i'unuJ \'li'tLl \il1ich to carry 0., Ju:::pe:lucu all \,,'or:,::

o:w...iirLL .:.l.J.:"r~.:.tlb ..:';Li.ents beine i ...:.add fur ft..lrt~~...... r c .....yi tul.

l.\.tl.crc ....l;e tv.'o resi<lcI1CCG for l);.~:ici...J.lo.:., 8.180

a bo:.rdin-.: JlGU<;C cDnducted unde~' Uw GU,tJl::rvi~.i.ol1 of the
COLPG.:llY-

•

::.:

'\
/

>
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~.lllC •.lll,l.C is l""rovidL; ~!ith t .. ;o G'~or~~ l,"lJliC 1

.:...:.r~ \~...... l.i. Co .,v(;,I.:cd ",ii "L •• l1("..C ··.3~C&.rJ ~•.~ .. J.:........ ...00:.;, (.. ~C •
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bC~i:

c \.::J.~'

..'i t ter~, bl:..c1~G.:....i. t:~~;.J 0.1'1(;, C .1-'.. ' en : ..)I'Z ";J.40 .JC
.i.!.. G '-.I.l.11 ~rt,; ~)_·0vi<...t:..j '.. 1 :,.. 1 l,_"tc t .... <ti.l.l/l:lCI_t

0 .......ccll .....r~ic ....l t.:..ll .. .I..G.na· ·~OUJ.o.:; UK ,iJ ..Liu.ncr.... O.

170:: trc.n~...v:..t;'-tion t ....e CO;"pi::.l1:- i-0"';;.;.:~...,8e£

or:e 6 hcc::' C.....~r:;.c.r i..orr.... , 2 arl to _'v..:' ... :. :~oI.c" ..... ,
o..~ J...r~ v.. ~.;;; :..otor c .....:, ~r ...':0l'SC.::' ;: (.l,. d\..i.:cr:C~ .

f~....... :'-.-' Cllv.cd'~ 3CHCd Ie cf co£:: t ..... O.L ,,~H:~

v:...r':'"",l<.i..J ~.or -5 ~~ ..d ~..Vl..int i~~id ~n \iu.JC~ ". c:..; J_icd
b~/ o.l..:.·icc-l..·.. l,;__ ... CU_.i ...j~.f.

f.L1G COI.~,tJ':'Ul.>' ':>U.iue nw'.)~·1 t."-i <.:....0 OY~Li.~LJ te..... ~ -c s
i'undLi and .~ "j:'~'. .Ji.' .£.22,000 \'l:lS r'll~ccl b,y' t: c idG;,.lG

of acb...,:!lt.ll'(:"'; :.:or t . .:..c..t a...r:oLlll~ _..\.1 aJ<ii tion t-..... i':ll'~G!h,;r

s1l.I.a of UoJ), ....... v i::J o .. ..:..z..:....;a u'J OJ ......n\.ll'. lc.c_l c.r·-..;ui tor.....

Line COf.1.J.::.ny .it. addition to t . ...: C)..o)cl1 1._ u.rc
Ol~ (:..:. e:..c._'~tlu .I,:i£1C, ~u~ch. :":.U0. LY:.· \:.c.1j ....c(~nc ~J. wi.-crty
.cu=:' t"o uu.... 01' "c:5 ,000. On thit. a ? houd. uc;u._., b::t-\;tcry
w:.'...;; ..)!·vctJtL d.E:l .:l li::n.i to tvnn.....::;\~ of oro l;r,.'_;;u\i .ith
s~..:Li";.:.~.ci:;o:"J r ...,ull....:.... LJn.L\j.:'tlm~_ t\,;ly t _t,; qu........_·t:i.-to./ of
p[.;.j·ublc <...-r~ .. ~ vC.£'J liL.';" t\.;d c.x._ 1'0.1.1.0 ... .:...::.:-, .. tJ ..cicf
~:~ .... iou. u .... ...:-c~~~.vi'"L:/ o:;:.crc...tic ....... c'o,..:t. ... .,,;d. .............. _..... u .. ::' ,,-,--Tl.f

11....,.). r:..ot ·o: ... :::J cO.l __ Jcllcd to incur "h-..: ~~---vv 0 •• or~d.itclre

01.1. Lle .111....1.::.1 iI~ruou= :.,....u d ....·.J.~O;. ~{.; ...._~c~n '-_..Q c-' hO ..u.· od.
.i. ~:.; .'.:,_·cr..~i, _::} :w:ol~ ......~ '0 tuc lt~v..,- .•: .."L':"ull ....l. .. l~, "t..l.e.. :•.:.mount
0 .... eGo:.l. to.l (.._... .):,,_\.O..cu. :....n t~.c :..li .... c:.~1.c·u .0 .l..~ J. .....v~ _1

G..;.ffic.;..~:'l~ t,..,I c:.....rry t~l uUw:l to i..._ .. -.:: ro~·uct.!.\"c 0.

J,: .. c C""l:1j.juny uO.iI..o. €lC-\r2rl

""vtall_....) ~', J :"C ..i:.'13S Ullu. c.:.. ~ 1:L.'t ~~'

. ..:~ .:;It,...~<,;,,,,·Jl':''. .... •

r.l~ .. .:... ....:.0L-.... G..;
T" ..l- .~ -I. • .: ~ ...
_............ ........ \lV..l ....__ ... _.1._....

.llilZ t;:.:n Jor.:..r", cQ~s<J,tion of' 01 ·.;r..:t.tiv.........
~ollo"L1,~ "o'll.: COf-j,letion 01" oOLstruoti0nal ·0r"c :0 ti.o
.. i!lC Vii ti.l L .. ~ c01l8~qU.Cl_lt L..c.:.li·~il.,,;! .. 0.1 l..~ l~ ..:·u"'; fl--. ..lh~r
..... ..:.~ ..en lIO t __c rW..k ..~ 01 -~h(; ..me _~ loycd :. :;\"Vt.r0 Llo\','
·~o 'tile ..... iz ·-rict. It f;.ill ul",.; ~:v:;...:j t~l .t "'<.l.l'=- +-.J t!_13.
.. _ ic=' . c (.. .. t_:c C !'l~....;.LJ _':_& Ih;;,.;_. CJ"l' ... _ 1..1:1 u.. ~!",-' .iVl:S
i:.~ tL.l.0 u.i t!'~c t .. 10 SU!~ of "':2li,225. 'f .100. .:.~.::; 00C.l_
di~tribu t0d .~ _ \:,iJ....;e~ ~

In 6. dition to t e Qi-:bur::H;r;.....r~t uf ..,;~tCJ:' a
1~.:.~L.: ~ ..ou.n ~ of r.'.0 looy i_1 './a ~::; ':"'11 L. b.:ci..;; ....... ritJ\l, t._c
..l'-4~ ~::"u ol t.l.J.Ci Com...:;c...ny n<....8 u\.-;3n J.:;,4j.C ~i_'e(;t _..;;~2~8 uf
~::·fo.:\... i _'..I t_.I..J _I,.;.sl .....e!:~s 01 .6ee 1':::.1J. c.i.::Jtric:Jc __ 0 .. "tlct
by roa" to t ..\.! zOD.cide, c. LlUClJ l:"oue u"t:i_':',' ,iJ':'oh is
,...vat.Lccl of to "Gho 1'ullo~t ;:;xtCJ.lt durinJ .~__ ,~ .. t:...J:;cr
m:d .:lutw·U] mont_loG of the J0 ~r. '.rh~re.is ......... -,,_'Y
~.. r0b,· bili·.;:,- 0..1..' this ra~...J b(~~n..-, used in ~~ c .L:v.tl.l!"c ~d

Cal I e-:-t:'n..... .lil1;C fr .. C.jrir~ili .2!lu. ,:2.:!:~c:...t..:l•.i. to t.11C
oi .:. ~.:..d s~rDto;n of tr..~ ;.jtatc.

the future 8UCCOJ.3 of tin lode ni.:.LL:.l0 in
___",;ccni __ i.ill de..-·cnd to a ;...r....: It extent on tn0 X' .... ";,llt
,-,_' tho cpc...r. tiuL3 O:L' t~:0 i.'\~ (;r~tJ.on GO......,,~Ily. III
-.-Yo i tivT: ~o til0 mor\;,; r..vdC"1. CI'u..:.:Hl.in..; ~~-' l)li,,_.nc~s :'10;";
~.J._U i!.'1. rO~/~:J ore .cCG..;i:; L.,,:)jJ~iancav flU.V ;;0C11 ll:'vtalled.

Tile J:oricr ..,C.lene cOJ:jjlc'~cd by tho Can. ani
is cerk.L.ly ;.l sr,.- t U"Gct to tile <lis ,ricl; (lIlu Ghould
eventU.J..._ly )rovc ."'.;t~e :::lCJl::: ·;:J ..c:r ...;" y ot. C2' ~_.i.h G \'.'ill
beco:::.0 c,;-.;~blL;nc in ~J:lC nei.::;hbournoo<.t. ~'hc ;';a. of
C~1C .....) cr...c.l cOlJ.tinuous 00\. cr ,., ': ~ ..-. ..

,/
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..:;r0:__ tly rt.,; turJ0d roc;ress in tl1io P~I't O:L.~ tile
r.rc..; vern i.l1ni"'10 field.J.

J ... nur;~bB r u_' .... 1\,;;.1. l.Ol'C rCi.lt:.i l in i. ... _ ':I.t.i &t:
vioi. it,v· ul t~c1e field Clr.toloi t.L 1[; a r''';'sU-!i.}ticn of .,'or;c.

'r~le CO·I..:J~'1.Y r:ill no dou:,t by 5v:G.d &-"v~'"1S

:r\...i ~ -·.Lie.iL:Lt c ......... i ~..::l to cy...ablc rJc.u.~"'Give \; r~

to c L;:...:........:a.c~~. ~o CL.l'ry t~1i~ into e1·i:" ... ·~t bcv.ld
CL.~CG cC":_vi(~r~.11c cJ.~lJ.~l u~ (:;:... o~:v3' i:.: _Cl.c.J:L,G"';
~~ D ..... __.L·~ i'i."(jJ.1 o.(;·tjcr..i..or~tJ.::..u t;~l.rOU~u id~\":::c,;js.

The }Jr~~jentysitu,-tiun lor t: e CO_~JJ:J is
'::;0 ~I,.; •• ~.:..._u In:..l ....u~l. It l1:0ssc;';;:Gv~-a cc::~....lJ.t .... ;:.C~L.::C~J

!-Jl~ ... Jot, l.1~1\;.~ili.':' ~or,'~_, Cl.-u.;J·linZ und co...;.cen"o":·,.....:tinc::;
lAn_ t .... <.:...... -~:..">.....nS.L)U~t f\..;,.cili jjie~. It has l~~~ed. ~:.o.ll

):::'c~cnt ....vuilr:.ble en-pi tc..l i~1 conctr~ctio1:"_.l \.·02......:[, all
pI' .. pc..r,"tiul:......:ra COI.t)let'.J to ,-,tt..rt ..vrod. ...l.c·~i VE: iJ ..uer~ti as
·:JitLOU.u QL:";",-~', ut it h;,;....-.. l~ot ~ti..i'ficiGr.t 'E.:..;lJ..Cy ~11

11:-:.110. to C~1'ry uti. u:ntil X'\Jt rn:J un oro- }irOdUCi;ic.,~ ~"Jl

b0 r;,......l.L..; .... d on, "LO c;o.t:tinuc ~./Ol·~t •

.....11 t l ......t no\'! i·c!.'1::i ....~ GO be dO:lc _'-' to
cr:ilJ1o,y -;;J..1.(; l~I.. CC~;O ry 10.bvur to Bui)crvj.'"~c.; ...~nd C0n(l~ct

t::c v..rie,).:.., uI.Jl;r:.Ltiunu ','/1l0... muncy ..~o .iy_ty VJ~ ....,~~, .... tc.
i G i\;_'tnco "i!l,'~ Q

i 1he dI'aSpect;,) u.t t:.H': - i.:"':'c :.~!'O ~Juff.·ici(:ntly

cncouI' __,J.i.r(: 'l,IO venture thJ' :Jpir ion t ... ~:..:.t '"i 1,~ ... the
C0L.. ~C.~lC...:..:J:C'l1t O.L 0 .:.J~r .tionr.. ~ ..... l;0~ H.(".j.I'.;., ....: ","..;.. ,J_'vfl t
over .....~l ~1. vVC '.:()~.,,;iil'::': ):...~CLG":_ I. ill rL;... . •

~C,-,-:in...; ::":':"1 Cii"\J •.J.ilGL~CC3 il....co cc _~i\,._t.;,r'...i.tioa ,
taLC '"l'i oJc,:.-' i;;.. .)r ~ j, O!.. i:rJ.O:l "t.h:...-~ t: is i .... ~ .. :'a :..di~1..t. .. CC
:·:~ ..cre t:lC c.·~v"rI1"I:ent .:cul}. 08 ~Il~ti..,:icc.. ::.. ....... ~ .. u'-".~u.:. ...~~
.....B.Ji.:J -;;L.....h;(.; to "i:;.l.~O CG_,.JI:Xj~/ ~O 1...:T:_02..C :;.. ....; :;C C~.........._~3

DrO uctiv:"3 Cl"c:"'-...tions \:i t ....Gut ._ .x·"t._..:..r (,..C __ ~_y.

I ;ish to r.aCVL\J,. ~.~r l. l""#(;=-''- ,-_:.;1: ..-.... .. __U-l"'l..!':C
to th CO.".;.......!l t:~ c!;ginecr, ro J .. _. (.,~ ..:':· .... r:3 f r
~, fO_ :..l~i\.; _:....:;~c: .:..: l.y to.l..;",tl\.. .... _ ........'1 ~."".;J':' ·~ __l(;e

::'~n 0::....J, : l c to 0 .. er olfic\:,..cz 0': ...~c C J ...~.

4610'7'2
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J

,::" : .... 8 .Je ...\"o[..r~j; .....~lt,
LOO::l:ct.
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,46,j 0";'<), 1. .•)

2346. 16. 9 ~20,090. 15.10

£5115.
5252.
26vO"

7 '";I.
1'535.
20lJ..

4,96.

i'orter st<..:'cion
Pi!>e 2',-L{.LC
Iic..u··~ ..;c
:DieGcl Got
CUT.!berl,md l'L,ce
'l'rUl":.':'.1.iCtilon LincG
D~.~·G·~CJ.·'y J~J.v-st:;ltion (r:';t'.tcz-ial

only) :
~..iGcel1tllJ.Gou:"" J~lc:ctl'ic':;l llull'G

I. n ,)
\..:i..'..r • ..w.

6. 7
9.11
8. 2

15. (:;
ll. S
17. 2

100 0

5,2';'6. loll

2,43<:'. 4. 1

2,309. 14. 6
~:

3,662. 11. b

"2,500, 7. 8 )

':i2';;O. 0 0 5,290. 9. 0".
65Tf. " . ' "'f? 2• 4<:c. ~.. 0,:.; •

Gs,rj. ,/ . ~ 697. 5. 9

3935. o • 5 3,::J35. 8. 5

3G21J W.1O 3G2. 13. 10

iu-,CiiA' Ie,lI, Ir ,:.i;,,).l:OrlT, 10mn;,;;, 2500. 7. ("
J'l'C.

ROA.1) GVJ. ~;1Ij(U ,/!.ITCi.l - IncludinG
Guvcrnncmt gnmt j6b2. 11. 8

BUI" ",. G ") C" '0;"('''''1'-.i ..!'.lJ.L.l- - l~l. __ I,..' ... J II. JV..L. \...L -

7"'-;-,''7,'" oJ ,'"'If l' 0, '_1,17'1:1
•. lJ.. •. \.o.J ....:......._ ..._~-

'.') , " no j(·,'1'''I'''' _"L1',',"_" - 2t,~7,J.,.
~~"?~~ 1; .J~,'::_':':~~U~''-' ..=.;~-'-':. ~

The o.:'_oLtnt doe.:; Lot include
10)~ dne Ion ,~376v.).5. or
orl"...;iYl':Jor::: or G:c"::c-:(jl.\~ ft.,;cs
~c 80u.nt for .:hich a.rc rlc t to

3 ,vOO. O. 0

lb14. l~. 4-

3QOO •. O~ 0.

1,814. 15. 4

£55,567. 11,. 3

"lIJ.GG~ paid a.:.ount 'to C26, 225 9 • '(. lQ ..
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-e mnSTIGATION OF ~:3AIN SIZE OF 'I'IN

l"RO}i

.J

F,mERATION iJIHE ,

The ore VIas crushed dovin in a small javr-crusher to

and then to size through U B~aun disc-crusher.
~~ ,

.lifter

c;r'ushing to tho size:pequir-ed to f1.~ee the largest tin gr·s.i_us 1 as

determined by pr'eliminary tests which are given' below, the orEi

vias sized and each size vanne~ separa tely to find the Pl,,;po~lti6r'~~

4It of free tin in each grau1 si~&. After the free tin was removed

the tailings from each size were recrushed thrDugh 150 mDsh and

The object of this Vias to determine whether any

of the coa~sel' sizes could be rejected '1lithout further treatllient.

Considere:ole difficulty Vias met in screening the finer .. siz,es as

the 01'6 \;vas clayey and for that reC\son sizir..g vIas stopped at

150 mesh on the Reilly Section ore.

The concentr~tes after vanning ~ero cleaned with a

maG'7let ';;hich y'emoved a small pl'opor·tlon of milcn"tic mineral.

They wel'e then digested to endeavour to reE:ove tl'/

"'1ron. ~his was in a very resistant form and even

titSi'liferOli3

aftOl') crushing

the

was

s~~9le,very fine andrdigestingfor four hours very little
, j,

dissoh'c'oli, al thoug..':1 the concentraces obviously contained a

big these minerals. Accordingly a number of

assays had to be made v/hie'h it had been. hoped to avoid. Owing

to the hi&~ proportion of heavy mineral it ~as decided not to

attempt to cleun the concentrates owing to the cha,'lce of loosin.;

tin in the vanning~

•
By assaying th~ concentrates, as was

/':-'_-'

found;.,r~.-",

\::,;>



• ,..9$ avoIded.

lU:Il.. L.Y 51C'1"10N

l

~ preliminary run to ~ndicate the coarsest size at

whtch an~l tin was fr'eed from. gangue gave the folloviing re.sul t3 ~

Sizing Test Percentage Tin Concent::..~ate s

-10 +20 mesh
-;- 40 it

~., 60 tl• -:0,30 "".

no
243

78
Not

gms.

"
"
determined.

The concentrates were very dirty probably about 30%

metallic tin.

1l. par'cel was crushed through 40 mesh sized and vanned..

This test 1s not l very satisfactory anu. has been r'epeated a.s it

appear's that the sizing was not sufficiently thorough. The

results are given solely as a confirmation of the fact that tin is

distributed throughout the sizes.

Sizing and Var~ingTest

• Grading %tin Concentrates %tin Concentrates after
recrushil'S tails through

150 mesh

- 40+ 60 mesh 22.4% 1.28
+ 80 II 15.7%. 1.0'l
+100 " 13.655 2.8
-c150 II 25.4>b 0.45
-J.50 " 22.75; J. .13

00)64
0.50
C.2

Prob~bly about 1% very
fine tin. very difficult

to catch.

•
These concentrates averaged 50;:; metallic tin.

Anoth",r' tes t vias made wi th the following r<Jsu1 ts -



40 mesh as borore.

carefully done.

'l~he C:;;'UlJh1r~g to 0."'1.;;1'-<.1 ol;tr.-:..i.n/1. ';,'o.s ver:/,-

Sizing Test

-30 + 40' mesh 3- 6'"v. 7"
+- 60 It 12.4/6

80 It 9,7%
+100 It 4 0"• 10• -~ 150 11 10.9%
-150 11 29.2,%

Free ~ineral Test

%Concentrates

-30+ 40 mesh 2.18
1- 60 " 4.·t5
+ 80 11 8.2
+100 It 11·.5

_150
11 7.35

150 It 3.9

Assay Value
Sn.

13.5;;;

1'6 <=,4v ..... pJ

22'/J"

fc Metall ic Tir~
in Size

-
1

Q ,.,

.~l/~'

O 8 ,,4
• vp

After regrinding through 150 mesh

-+- 40 It 2.1 6.01s
.--,-- 80 11 6.3 1.0%
>150 11 14.1 o.5/b

o.12~'S
0.061;
o.07it

••

,
These results show the tin to be well distributed through-

out the various sizes but that clmost all the tin is freed from gangue

by crushing through 40 mesh.

Owing to the a.bove" results I 1;\loulc. suggest that

•



consldeeotion be 9 iv .n to $\19~tly ~difyln~ the small b~ttery.

Tho principle to be 1'01 c • 0 'cvout ~:ould be to
~ \'t.:~ ... !\ "' .. ~ - ..

concentr~te as soon as the ore i crus 60d fine enough to free

Ii moderate proportion of' tin. The tailings from the tables

handling ore dovln to' about 60 mesh should be returned for

This will have t~o effects.

It will ~void crushing tin that is freed from gangue1.

recrushing in the pan.
"•.'

and which therefore can be caught on the tables.

2. It will reduce the proportion of ore being recrushed
"

tr~ough the pan and so by regulating the size of screen on the

battery so as to keep the pan working up to capacity the output

of the mill will be increased.

The following flovi sheet, shown in outline, would do

this.

r-- I.
Concentrates

- -, ,'--

Concentrates TalIs

Slin:e
I
i
\

strakes

----_.._-,
Slime

I

Battery
I

Classifiers
-----1", '

-60 mesh Tables+ 60 m~Tables

--Tails
I,----_..

Elevator
\
Pan

I

Classifiers
1

,_ Ta~~_~s__~I
Concentrates Tails

Changing the floVisheet as sug~ested would involve putting

in Ii bucket elevator to return ma erial to the pan, or moving pan.

. . .
It is probablo that, as crushed in the battery and pan, a bigger

proportion of slimes will be got than by crushing in the

~-------------~.........
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rll\at!Vlll)l bIt.\ <Ir~Q o( 5'ir"ke-~ vJcvld be provided. iM de ra i \ S

~1' A ~ , ..... I I I ( ~ • t e b~ d~c l,lodvr r"or'<lnS'''5 ,nE? mi wi. I, 0 cal!rI~J "OV,

'-"J':il "" :',' en ~hll mi./Ill. A ~~t o( laboratory scteens st>ou:ld.

., ,..--., .-........... '.........

BID-ck f!J.C0

sp0ciG::J of gangue. One Y'is'S chie.fl'y qus.:r·tz and moderra.tely hB.::'c.

end .the other f:.. l"'OCJ:.: consisting of decor:.posed feldspar and

that no fre0 tin would be -obtained on ~30

tests indic::). tsd• tourmaline vv'hich wa.s soft. Pl'e1iminary

mesh 01'-6. A parcel

•

'WBS then crushed as befol'e and screened., with the fol10',ving

results.

Sizing test

-30 +- 40 ffiesh 21.4(;6
+- 60 II 20.5J£
-;·80 II 7 g'/• ,0

+100 II 6 .7:{,
+150' II. 5 Ll ,i.... /0

-\·200 II 5, G~{
-200 II ~2 4',1u. • >0

The two diffel'ent gangue materials accoun~ fop the

sizing Y·Gsult.

Each size waz vanned and ·the tailin8s were recrushed

88 oefore through 150 mesh and revanned.

treated as before.

The concentrates were

...ne"
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L!. -'-'·10
j- ,30

-i" SO
1·100
.-;~150

+200
-200

jj;.::; ~,' 1::.

"
"
1/

"
"

f.r~~ .1lI; n. r",1 ... >h

Yo COf\c </Ilt r<l te ~

() e ·17
O .. DrJ
1.1 (3

5 0 1
6.,26
8.29
4.5

f.Met<l11.L
.. ':-: ~ ,'"

.. -'- _.~--..---.---" --_._- -.

Tails recrushed through 150 mesh

d Conce-;-l~r"o ''-a.QI;] .'- OJ ..... \.>...,"""
after recpushing
trJ'ough 150 mesh

1.1'1
0.95
1 /1. r;._ • .:1; ......

•+40 mesh
+60 "
+80 "

-'100 1/

J·l50 "
...'·200 "

4.2
0.8
3.8

.. -.

cpushed through 200 mesh

Done by different vanner. 7
The concentNl. tes contained a 1i t tIe mc.cnetic minoNll.

n the tin is distributed throughout the ore and the coarzer sizing

need recrushing.

The layout of your new ;nill should be reconsidc.red in

ljltc of th83e results., Generally it vlould a ppear that the ore

ld b\';) crushed thl"ough -30 mesh in the l'/Iarcy I~lill followod by

sifLation tabling and recrushing of the coarse tails, pI'eferably in

for~l~ of tube mill. fI'he same principle as given for the sill2.11 mill

oncentrating as soon as tin is freed from Gangue, should be followed

~e layout. Special thought must be given totha 811me depart~ent

large Pl'opoI'tion of the softer ore will be s1 imed.

The followinG flo';;sheet shovis the proposed mill in outlino.
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!"\ ( r. \\ i (
..,. ,"

-JO ... 40 mQ ,h
+ 60 ~.'f

+ 80 u

+l00 .J

+150 "
+200 "
-200 n

•
+ ~-O mesh
"- 60 "+ 80 "
HOO "
+150 "+200 "

Tails recrushed through 150 mesh

%Concentrates. after recrushing
tb.J:ollgh 150 mesh.

X 1.14­
X 0 0 95
X 1."1-2

4.2
0.8
3.8 crushed t~xough 200 mesh

- 51

60
2.6;:&
2.0
3·0

0.74
J.8,
1.94

-"-__,t _

0.58

0.85
11.11
0.02
0.11

X Done by different vanner.

The conccntra,tes con-tained a little magnetic mineral.

Again the tin is distributed- throughout the are and the coc,rser sizinG

4Itll need recrushing.

The layout of your new mill ~hould be reconsitered in

the light of tr~se results. Generslly it would ap~ear th~t the ore

should be crushed through -30 mesh in the 1~rcy Mill followed by

classification tabling and recrushing of the coarse tails. preferably in

some form of tube mill. The_~ame principle as given for the small mill

. of concentrating as soon as tin is freed from gangue.should be followed

in the 22"yOUt. Special thOUght mus t be given to tlle slime dep<:..rt';ien t

as a large proportion of the softer ore will be slimed.

~utline;-
The following floVisheet shows the proposed mill in



I,

- lao

':'c.bles
I

\
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suille

ales

concJntrates Tahs

Slimes
I

Dorr Thickener
. I

30und Table E

Cone~ntrates ' Tall

•
Both the flow sheets given are only intended to

indicate my ,iews generally ani do not deal ~ith the details of the

layout such as handling of middlings etc.

The results given shou that, if regrinding is done on

all material + 100 mesh as would appear advisable, r grinding capacity

~ about 60% of the total feed ~ould have to be provided in the second

tube cin. Further. the number of tables needed in different parts

of tr2 mill is indicated. Allowing 1 ton per hour for tabies

treating + 100 mesh material and i ton per hour for tables treating

- 100 mesh pUlp.apart from the slime, the number of tables in each

section for any output required can be c~lculated fron the sizi~g test.

Also it would appear that a slime department handling

about 30% of that material hUndled ,till be necessary. The replacement

of strakes by mUltiple deck round tables is a possible variation in t e

s).ime departm nt.

The flou shoets eiven above indicate my ideas in

outline. I feel that the layout of the new mill requires more

consideration t an is intended to be gi~en in this report ~nd I should

be pleased to discuss this a d other matters arisinG from ~his report-

on a visit I am lnaking to Zeehan shortly, the date of ~hich I will
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