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i INTRODUCTIOM

Tha Anchor Tin Mine lies 22 kilometres to the north-west of St
Helens {n Tasmania's north-east: see Figure 1. The mine is the
largest of many mines which make up the Blue Tier Tinfield.
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Geological Map of north—-east Tasmania showing
locations of principal tin deposits

Figure 1.

The arebadies of the Anchar Mine were discovered during the
burst of exploration for tin in the 1B&0’s and 1870’s. The
Anchor Tin Mining Company Limited was floated on the Hobart
Stock Exchange in 1882,

Alluvial operations eventually gave way to hard rock mining by
opencut. Although the ore won from the opencut was low grade
by the standards of the day, over-optimistic wvieaws of the
ecanomics of mining the orebody led to the installation of a
100 head stamp battery driven by a water wheel && feet in
diameter. The chequered history of tin production over the
years is outlined in Table 1.

5cm




TABLE 1

RECORDED PRODUCTION OF CASSITERITE CONCENTRATE
FROM THE ANCHOR MINE

to 1892 293 tonnes Anchar Tin Mining Co
1898 to 1903 1 021 tonnes Anchor Tin Mine Ltd
1898 to 1914 2 747 tonnes Anchaor Tin Mine Ltd
1901 to 1904 766 tonnes Anchor Tin Mine Ltd
1903 to 1714 1753 taonnes Anchor Tin Minpe Ltd
1207 229 tonnes Anchgr Tin Mine Ltd
1210 144 tonnes Anchor Tin Mine Ltd
19211 163 tonnes Anchor Tin Mine Ltd
1914 136 tonnes Anchor Tin Mine Ltd
1914 to 1923 43 tonnes Tributers
1928 & tonnes Tributers
1934 to 19335 113 tonnes Anchor Tin Syndicate
1936 to 1942 2350 tonnes Tasman Tin N,L.
1989 to 1991 722 tonnes Spectrum Resources Pty Ltd

e S et — . T o ke . S oy o e e A e T — e —— - —— —— —m ——— o = et S e e ik S -

Note: the early production records are incomplete; this table
tas been adapted and updated from Table 1.1 in Ross
(1983) .

The Aberfoyle Tin Development Partnership explored the Anchor
area between 1963 and 1966, Thirty nmine diamond drill holes
were completed but the ore outlined did not meet their target
objective of one million tonnes at 1% Sn.

In 1974, Hellyer Mining and Exploration Pty Ltd was granted
Explaration Licence EL9/74 over 74 square kilometres which

included the Anchor Mine. At about the same time, Renison
Limited began a programme of exploration in the search for
large, low gradse, tin deposits in Tasmania. One of tha

prospects selected by Renison was the Blua Tier Tinfisld
including the Anchor Mine and, in December 1977, a joint
vanture agreement was entersed into with Hellyer Mining and
Explaration.
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Renison drilled over one hundred diamond drill holes in the
Anchor Mine area and identified a resource of B8.8 million
tonnes at ¢.18% 5n, based an a cut—off grade of 0.03% 8Sn. This
was not considered an eccnomically mineable rvesource (Ross,
1983).

Included in the Renison resource were 630,000 tonnes at 0.49%
Sn, based on a cut-off grade of 0¢.2% Sn (Ross, 1983). This
higher grade resource was located adjacent to the old opencut
workings.

In 1988 M™Mike Baker, of Spectrum Resources, calculated a
reasource, in two lenses of ore adiacent ta the old ogpencut
workings, of 438,000 tonnes at 0.62% 8n, based on a cut-off
grade af 0.5% 8Sn (Baker, 1988b). Spectrum Resources considered
that thera was potential Ffor profitable extraction of this
resource using a suitable underground mining method at the
ruling tin price. Spectrum Resources develaped an underground
mine and gravity concentrator in 1988/89. Unfortunately tin
prices fell dramatically from over US$10,000 in 1988 to lesgs
than US%$4,000 in 1991. Due to low tin prices, tha operation
was placed on care and maintenance in December 1991.

2 GEOLOGICAL SETTING

The geology of the Anchor area was comprehensively described by
Reid and Henderson in 1928. More recently, Ross (1983) gave
details of the lithologies and alteration patterns in the
Anchor Mine area. The development of the underground mine has
generally confirmed these previous descriptions. Examination
of the underground exposures has led to a batter understanding
of the greisen occurrence and distribution within the host
rocks and, also, the possibility of ore extensions beyond the
limits shown in previous ore reserve reports.

A detailed description of the geology of the mine area is
bayond the scopes of this report but a brief description is
included tao enable a sensible understanding of the are resgurce
assessment.

At the Anchor Mine there are two dominant rock types: the
Poimeana Adamellite and the Lottah Granite, both of late
Pevonian - early Carboniferous age. The Poimena Adamellite is
a medium to coarse grained adamellite. The Lottah Granite is
an alkali feldspar granite.

The Poimena Adamellite is the more extensive and older rock; it
has been intruded by the younger Lottah Granite: sae Figures 2
and 3.
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An alteration zorme occurs in and below the roof of the Lottah
Granite and it is in this alteration zone that the Aanchor
orabadies occur. In places, the alteration has resulted in
cassiterite bearing greisen which forms a technically typical
deposit: see Appendix 2.

At the contact between the two graritic intrusioms a narrow,
extensive but non-continuous, zone of pegmatite has dsveloped.
Marginal pegmatites of this type are a feature of many greisen
deposits and are known as stockscheiders.
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Figure 4. Sketch cross section of the contact between the
Poimena Adamellite and the Lottah Granite showing
the alteration styles near the contact; the broken
lines represent diffuse contacts.

3 TIN MINERALIZATION

Tin occurs as cassiterite within greisen zones which are
developed within the Lottah Granite. The true greisen is a
gquartz-topaz~-muscovitae/sericite rock which has formed Dby
alteration from the Lottah Granite. Ross (1983) describes two
stagaes of alteration:
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"The First stage involved the rveplacement of
magmatic minerals 1i.8. the replacement of
faeldspar and primary micas by topaz, vyellow
green to dark green siderophyllite and the
introduction of cassiterite, accompanied by
sporadic traces of fluorite. This phase may be
regarded as greisenisation.

"The second stage of alteration can be regarded
ags a low temperature hydrothermal stage in
which soma of the topaz and siderophyllite was
replacad by fine sericite/muscovite, siderite
and traces of sulphides."”

Table 2 lists the most common minerals in paragenetic sequance.

TABLE 2

PARAGENETIC SEGQUENCE DOF ROCK FORMING MINERALS
AT THE ANCHOR MINE

EARLY MAGMATIC MINERALS quartz
albite
arthoclase
pale biotite

LATE MAGMATIC MINERALS muscovite
topaz

GREISENISING MINERALS sidaerophyllite
topaz

cassiterite
fluorite
apatite

HYDROTHERMAL MINERALS sericite
siderite
sulphides

This table has been modified from Table 4.1 in Ross (1983).

The intensity of the alteration is reflected in the colour of
the rocks. The unaltered Lottah Granite is a cream-whita rock
which, with alteration, progressively changes in colour thraugh
grey and light green in greisenised granite, to dark grey-green
and black in the true greisen.

Traces ot cassiterite occur within the greisean and greisenised

granite. Not all the altered rocks contain cassiterite but the
darker greisens tend to contain more cassiterite than the
lighter coloured greisens and greisenised granitas. The

greisens also contain traces of sulphides and wolframite. See
Tabla 3 for a list of the mstal bearing minerals which have
been identified.



METALLIC MINERALS AT THE ANCHOR MINE

acanthite
arsenopyrite
bismuthinite
bornite
cassiterite
chalcocite
chalcopyrite
covellite
digenite

galena
molybdenite
proustite
pyrargyrite
pyrite
pyrrhotite
sphalarite
tetrahedrite
wol framite

TABLE 3

Cassiterite generally occurs as disseminated grains and
occasionally as larger crystals. The grains have been described
as being greater than 40 microns in diameter and individual
crystals up to 15 millimetres across have been observed in the
underground warkings.

Cassiterite is commonly intergrown with tapaz, guartz and mica
but rarely with sulphides. This pattern of intergrowths
reflects the paragenetic seguence outlined in Table 3.

4 METALLURGICAL IMPLICATIONS OF THE ORE MINERALOGY

The mineralogy of the ores has direct implications far the
production of a clean cassiterite concentrate. See Appendix 3
for a schematic drawing of the mill circuit.

The coarseness of the cassiterite grains means that high
racoveries can be achieved with a relatively simple mill
circuit. Fander ({1977) describes the cassiterite crystals in

diamond drill hole BT42 as a "metallurgist’s delight". Ross
(1983), following extensive metallurgical testwork by Renisaon
Limited, stated that there 1is ‘“significant liberation of
cassiterite occurring above 400 microns." Good recoveries of
cassiterite car be made by conventional gravity separation
methods alone without recourse to more sophisticated recovery
methods such as cassiterite flotation.

The presence of metal sulphides in the ore necessitates the use
of sulphide flotation to remove them from the final cassiterite

concentrate. Thig is achieved in the present circuit by a
single sulphide fleoat <cell into which 1is fed the table
concentrate.

The fact that the cassiterite and metal sulphide phases
generally accur separately, i.e. there are few
cassitaerite/sulphide intergrowths, means that liberation
produces vary few composite cassiterite/sulphide grains.

Consequently, losses

should be low.

of cassiterite during sulphide flotation
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The mill circuit is not the same as the circuit imstalled in

1988/8%. Several significant changes have been made e.g. the
installation of a ball mill and extra Wilfley tables and the
oemission aof the dry electrostatic and magnetic processes. No

metallurgical mass balance was undertaken on this new circuit
prior to the operation being placed on care and maintenance.

S THE DRE LENSES

Spectrum Resogurces’ underground mine was developed in what were
thought to be two flat lying greisen lenses: an upper lens
known as A Lens, and a lower B Lens. A Lens covers an area of
approximately 40 000 sguare metres and i€ up to 20 metras in
vartical thickness. B Lens lies at a lower level to the south
of, and partly beneath, A Lens. B Lens covers an area of
approximately 10 000 square metres and is up to 15 metres in
vartical thickness. Views about the dispgsition and attitude
of the ore lenses have changed as mining has proceeded.

In an internal report in 1991 McKeown wrote:

"When the original mine plan was developed it
was thought that both A Lens and B Lens were
relatively flat, but uniformly dipping, tabular
lanses. This was shown on the cross sections
available at the time. Since then, underground
exposures, further diamond drilling, structura
contouring of the available data and referance
to old reports have revealed that:

-~ the A Lens and B Lens footwalls strike
obliquely to the room and pillar layout;

- the orebadiss probably consist of antiform
and synform structures developed parallel to
the strike i.e. the orebody is undulose;

~ the hangingwall of A iLens tends to be clear
cut and is marked by a pegmatite zone (the
"gtockacheider');

- the footwall of A Lens tends to be diffuse
but is probably controlled by +flatly dipping
joints;

- the footwall and hangingwall f B Lens are
both diffuse;

- the large thickness of ore intersected in
BT42 is probably part of a steeply dipping
pipe." (McKeown, 19%91a)

Not all of these are completely new ideas. In {928, Reid and
Haendarson pointed out the undulose nature of the Anchor greisen
zones: see Figure B5S. Others, far eaxample Lindsay Newnham
(pars. comm.), have noted the existence of root zones beneath
tha flat lying greisens.
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DIAGRAMMATIC  SKETCH ILLUSTRATING THE ANCHOR TYPE OF ORE DEPOSIT
QA

Figure 5. Isometric view of the "folded" nature of the granits
intrusions at the Anchor Mine (Reid and Henderson,
1928).

This ore reserve estimate takes this newer interpretation of

the geological structure into account. The interpretation used
is shown on the 1:2530 scale plans and sections kept in the
Anchor Mine office. Several drawings are included to

illustrate key points of the interpretation.

- the general shape of A Lens can be seen in the cross section
along S040E: see Figure 6.

- the location of the postulated pipe can be seen on the cross
section along T drive: Figure 7. The interpretation of the
drill holes on which the pipe is based is shown in an isometric
view: Figure B.
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- the position of the underground workings relative to A Lens

can be seen in the cross sections along S040E and along T drive
and R drive: Figures 5,8 an 9.

NOTE: Each development hasading is identified by an alphanumeric
code. The codes are based on a square grid. The convention is
shown on Plan 1. The mining sequence is such that initial
development is along drives with letter allocations e.g. F
drive and V drive. Crosscutting, which forms the pillars, is
identified by numbers e.g. 36 drive and 42 drive. Using this
system, all Sm X Sm ore blocks can be identified by a
combination e.g. V36 and F34.
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& MINING

Mining bhas been by room and pillar. Rooms and pillars are
planned to be 5m X 5Sm on a square grid: see e.g. Figure 13,
Without pillar recovery, this leaves 254 of the ore in the
ground as pillars. The method has proved workable and safe to
date. The minming method was outlined by Mike Baker in The
Anchor Mine Project Feasibility Report (1988a) as follows:

" The relatively flatly lying ore body, and
ease of access from the o©old open pit area
indicates that a highly mechanised stoping
system with vary limited development is
applicable.

"The method selected is room and pillar with
fill which becomes the past pillar mining
systeam. The method is very flexible and barren
or low grade areas can be left in situ. The
method has bean used Ssuccessfully in other
Tasmanian mines notably Renison and Dolphin
Mine at King Island. The method involves a
room and pillar +floor plan with an undercut
being made on the footwall. Fill 1is then
introduced, and forms the floor for the next
stoping level. A further stoping cut is made
in the roof, ore extracted, and another level
of +ill introduced. This is continded until
the hangingwall is reached.”

The ore reserve tonnage calculations for this assessment have
assumed the continuation of this mining method.

The original underground workings were developed in B Lens at a

back RL of about 260m. An examination of the B Lens workings
(McKeown, 1991b) revealad that the B Lens workings are, for the
most part, at or near the base of B Lens. The B Lens greisen
which 1is exposed, is patchy in its development and grade
distribution. This patchiness may be a functiaon of the level
at which the greisen has been exposed i.2. close to the
footwall. Figure 10 shows the places in the B Lens workings
where greisen or greisenised granite is visible and also tha
footwall contours of the B Lens mineralisation, based an

diamond drill hole intersections.

The original plan was to mine B Lens completely before moving
to A Lens. The B Lens workings would have been filled and than
mining of A Lens would take place. To mine A Lena first would
have placed the mining of B Lens in jeopardy: the parts of A
Lens waorkings which would lie above B Lens would have the
potential to induce unsafe back conditions in B Lens. However,
the grade of ore from B Lens was not profitable and mining
moved to A Lens.

Mining in A Lens proceeded in the lower workings close to the A
Lens footwall. This was the procedure originally proposed by
Mike Baker (1988a) and would have resulted in the maximum ore
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Figure 10. Plan of the B Lens workings with structure contours
of the B Lens footwall.
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extraction possible using room and pillar mining. Emplacement
of fill into the workings was to take place befaore a stoping
cut was made in the backs. Unfartunately, the grade of ore was
again not proving profitable. The grade of ore from the lower
workings was being diluted by the mining of greisenised granite
bensath the footwall of A Lens: see, for example, Figure 4.

When mining of A Lens in the upper workings commenced the
workings were taotally within A Lens and mine head grade and tin
autput improved. As mining proceeded up-~dip, same drives again
passed fthrough the footwall of A Lens inte lawer grade
greisenised granite, and head grade fell.

A shaort diamond drilling programme and geological examination
of the workings were undertaken in early 17991. As a result,
changes were made to the location and priorities of development
headings. With room and pillar mining, there is no scope to
vary the plan positions of the development. The vertical
location of the development can be varied, and as is explained
above, this is a critical factor in maintaining acceptable tin
grades.

Two important changes were made to enable a satisfactory head
grade to be achieved. Firstly, the backs of the drives which
were low relative to the ore footwall were stripped and the
gradient of the drives was increased to conform with the
footwall. The drives involved were those on the west side of
the workings i.e. H, J and K drives.

Secondly, mining priority was given to the development on the
gast side of the mine where it was becoming obvious that tin
gradas were higher.

7 RESOURCE ESTIMATES

The method used for estimating the reserves and rescurces is
described in this section. The reliability of these estimates
depends aon the variability of tin grades and the data on which
the calculations are based. A brief discussion of the tin
grade distribution is included and the criteria on which the
estimates are based are summarised.

For this report, a new estimate of the tonnage and grade 1in A
Lens was made. The B Lens tonnage and grade is taken from
Lindsay Newnham’s 1989 ore reserve estimate,

7.1 TIN GRADE DISTRIBUTIUN

Results of diamond drilling suggested that the distribution of
tin grades through the orebodies was erratic: see, for example,
Figure 11 which is taken from Rass (1983). However, a down
hole wvariogram based on assays in BTS2 reveals that there is
some structure to the distribution of tin grades: see Figure
12. BTS2 was drilled sub—-horizontally at a bearing of
approximately 065 degrees AMG in an attempt to test the
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Figure t1. Cross section through closely spaced diamond drill
holes illustrating the erratic distribution of
cassiterite. BT71 is annotated with tin assays;
the other holes ars shaded where cassiterite was
present (from Ross, 1983).
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The hole
see Figure

mineralisatiaon intersected in wvertical haole BT42.
passed beneath A Lens where it has now been mined:
8.

The implication from the variogram is that, along this bearing
at least, diamond drill holes should be spaced at about 15
metre intervals if a good grade estimate is to be made for the
orabody. In practice, Spectrum Resources has attempted to
close up the drilling pattern to about 15 metre centres before
mining aof an area of A Lens. This not only gives a better
estimate of the grade to be expected but, more importantly, a
more reliable estimate of the positiaon of the are.
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The lack of information regarding grade continuity should not
affect the global grade estimate for the resource. The method
used here for the estimation of the grade of ore reserve blocks
has been used in the past at many mines e.g. Renison Ltd and
Mt Lyell, and for previous resource estimates at the Anchor
Mine. The method 1is explained in the next section of the
raport.

2
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During mining it was the practice to take a sludge sample from
blastholes, The results of the sludge sample assays and a
discussion of the results is included in Appendix 4.

7.2 THE RESOUREE ESTIMATION METHOD

This resaurce estimate was calculated using the principles of
the isoline method. This method was used +for previous
estimates by L.A. Newnham (198%),. McKeown (1991¢) described
the basic steps in the isoline method as:

"- plotting a plan showing the mid-points of
all the diamand drill hole intersections
annotataed with the vertical thickness and grade
of each intersection,

- contouring the thickness and the grade of
diamond drill hole intersections,

- dividing the plan into regqular blocks (at
the Anchor mine the blocks are 20 m X 20 m),

- assigning a grade and thickness for each
block based on the grade and thickness
contours,

- calculating the tonnage for each block by
multiplying the block area by the density of
the ore ... ,

- calculating the overall grade for an ovrebody
by weighting the individual blaock grades by
block tonnage.”

The calculations here were complicated by the presence of the

mine openings. The grade for egach block was estimated as
described above. The wvertical thickness for each block was
not. It was necessary to estimate up to four vertical

thicknesses for each block:

- the thickness of the orebody itself, not including the ore in
the pipe: see Figure 7.

- the thickness of ore remaining above mine development,
-~ the thickness of ore remaining below mine development, and

- the thickness of ore remaining between upper and lawer A Lens
mine development.

Each thickness was calculated by averaging thicknesses measured
off the 1:250 cross sections drawn along the mid-~lines of the
mine drives. For each block, thicknesses were measured on the
cross section in question and the cross sections adjacent to
each side, and the three measurements were averaged. The
thicknesses are shown an the calculation sheets in Appendix 1.

The resource estimate has been classified in the first instance
into seven parts based on this procedure:
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- resource tonnage: are bheyond the extent of the mine warkings;

- existing pillar tonnage: ore within existing pillar outlines,
from the footwall of the ore to the hangingwall;

- planmrned pillar tonnage: ore which lies within planned pillar
outlines, +Ffraom the footwall of the ore to the hangingwall,
based an the present room and pillar mining method;

- remnant taonnage: are which lies between existing or planned
pillars, from the footwall of the ore to the hangingwall;

— tonnage above development openings: ore between the backs of
drives and crosscuts and the hangingwall;

— tonnage below development openings: ore between the floor of
drives and crosscuts and the footwall;

- tonnage between development openings: ore between the floor
of the upper workings and the backs of the lower waorkings.

In addition to the estimate for the flatly dipping, generally
tabular part of A Lens, an estimate of the resource based on
the pipe has also been made. Figure 7 illustrates the lower
limit of the A& Lens tabular estimates; this is the upper limit
of the A Lens pipe estimate.

For the estimate of tonnage in the pipe, the plan areas aof the
pipe from 240m RL to 270m RL were measured at 10 metre
intervals and averaged. The average area was multiplied by the
depth of the pipe and the specific gravity of the ore to arrive
at a tonnage. Insufficient data exists for a grade estimate to
be made for the mineralisation in the pipe.
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Figure 13, 8Sketch plan showing the classifications used for
this ore resource statement



7.2 THE RESOURCE ASSESEMENT CRITERIA

Data density: in & plan view of the orezones, diamond drill
holes cccur at centres about 15 to 20 metres apart in the area
of and near the underground workings; ahead of the workings the
hole spacing is about 30 metres.

Accuracy of location of samples: all drill hole collars are
located by survey in AMG coordinates; all holes from BT40
onwards have been surveyed by down hole camera to determine
drill hole deviation.

Accuracy of location of mine workings: the mine wrokings were
surveyed on a regular basis during the operation of the mine,
Unfortunately, a completely up to date survey of the mine is

not awvailable. The last survey of the mine was plotted on the
S5th Nobember 1991, & weeks before operations were suspendad
{McGregor, 1%971). The unsurveyed workings were sketched aonto
the sections. AN accurate survey of the workings may result in

slight changes to the allocation of tonnage above and below the
existing workings.

Drilling technigue: all holes used for the resource assessment
were diamond drill holes: holes up to, and including, BT3%? were
drilled AXT size; holes from BT40 to BT180 were mostly drilled
BQ size; holes from BT181 on were drilled NQ size.

Sampling technigque: the sampling technigque for holes BTl to
BT3? is not known; holes BT40 onwards were sampled by sawing
the core in half lengthways.

Core recovery: core recavery in fresh rock has normally been in
excess of 99%, with 100% recoveries generally being achieved in
fresh rock in all holes from BT182 onwards. There 1is
occasionally some core loss in the porphyry zone at the contact_
between the Poimena Adamellite and the Lottah Granite due to

the occasionally clayey nature of the rock. However, this zone
is narrow and any contribution to errors in grade estimation
should, consequently, be small. The core loss in the porphyry

zorne 1is one indication that there 1is the potential for bad
graund in parts of the mine: see Section 7.4 below.

Tonnage factors: the tonnage factor used for fresh ore is 2.465

tannes per cubic metre and for weathered are 2.50 tonnes per
cubic metre; these are the densities used for assessments in
1988 (Baker, 1988b) and 1989 (Newnham, 198%).

Quality of assay data: most of the assays were carried out by
Renison Limited in their laboratories at Reniscn Bell with the
balance being undertaken at the Tasmanian Government Mines
Department laboratories.

Quality of data description: core has been logged by Aberfoyle
Limited and Renison Limited geologists and, during the Spectrum
operations by L indsay Newnham and Mick McKeown. All core has
been logged in detail.
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Geological interpretation: the geological interpretation has
been described in sections 2,3 and 5 above.

Estimation technique: an iscline estimation technigue has been
used and is described in section 7.2 above.

Cut—off grades: strictly speaking a cut-off grade was not used;
geological boundaries were identified in each drill hole based
on the geological descriptions of the drill core, the assays of
the drill core and comparisons with the underground exposures.

7.4 COMMENTS ON THE RESOURCE ESTIMATION

The isoline method gives a good estimate of the tonnage and
grade of the global ore resource. It should not be used to
select ore for mining based on a cut-off grade. The grade
contours shown on the ore reserve plans are not a quide to the
location of agre at any particular grade.

The ore reserve estimate is based on continuation of mining by
room and pillar. The ore reserve estimate can be increased by
using a different mining method ar by modifications to the
existing method.

A small amount of ore can be mined by opencut methods. This
ore occurs immediately to the north of the mill site. The
hangingwall of the are has been exposed and sampled. The ore

blocks which refer to this ore are highlighted in Appendix 1.

In general, in both A and B Lens workings, ground conditions
have been such that little artificial support of the rock mass
has been necessary so far,. Ground conditions in the A Lens
workings have never been bad enough to preclude mining although
there are sgome gpecific, but restricted, areas where back
conditions required some remaedial action. The bad ground which
is exposed in the mine occurs as a result of:

- weathering, where the mine is close to the surface;

- faulting assoclated with water, e.g. in F Drive and in the
lowaer A Leng workings: small vock falls from clay zones along
faults have been occurred and bolts, mesh and W strap have
been installed;

— the occurrence of clay in the stockscheider (zone of
porphyry) on the hangingwall of A Lens. Care needs to be
exercised wherever the hangingwall is close to the backs of
the mine. Special precautions will be reguired where water
is present in the stockscheider.

No allowance has been made faor ore which may not be minad due
to poor ground conditions.

5
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7.5 TOMMAGES AND GRADES

The tonnages and grades for A lens have been calculated anew
for this report. The tonnage and grade for B Lans has bean
taken from Lindsay Newnham’s report of 25th August 198%9.

TABLE 4

ANCHOR MINE ORE RESERVES, ORE RESOURCES
AND OTHER ORE OCCURENCES
AT 30 APRIL 1993

tonnes %“Sn
ORE RESERVES
& LENS DRE RESERVE
PROVED remnants 7 Q00 0.48
PROVED between waorkings 4 000 0.&2
PROBABLE above workings &7 000 0.51
PROBABLE below workings 33 ©00 0.5t
TOTAL ORE RESERVES 113 000 0.51
ORE RESOURCES
A LENS ORE RESOURCE
INDICATED bevond mine workings - u’"ground 1462 000 0.46
MEASURED beyond mine workings - opencut 17 000 0.954
B_LENS ORE_RESOURCE )
-INDICATED beyand mine workings - u’ground 76 000 0.44
TOTAL ORE RESOURCES 255 000 0.46
OTHER _ORE

A_LENS OTHER ORE

existing pillars 28 000 ¢.97

planned pillars & 000 0.45
TOTAL_OTHER ORE 64 000 0.34

OTHER MINERAL ISATION

A LENS OTHER MINERALISATION
A Lens pipe 85 000 not
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APPENDIX 1

SPREADSHEETS OF TONNAGES AND GRADES i

e

These spreadsheets refer to A Lens only. See Appendix S5 faor B
Lens estimates.

Each 20m X 20m ore block is identified by reference to the

S5m X Sm ore block at its centre: see section 3 far an :
explanation of this nomenclature. 2

The blocks which may be mineable by opencut are identified by é
an asterisk. .
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APPENDIX 2

DESCRIPTIVE MODEL OF TIN GREISEN DEPOSITS
from

United States Geological Survey Bulletin No. 1693: Mineral
Depogit Models, D.P. Cox & D.A. Singer (eds), 198B4.
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Model 15¢

DESCRIPTIVE MODEL OF Sn GREISEN DEPOSITS _ o
140044

By Bruce L. Reed

DESCRIPTION Disseminated cassiterite, and caasiterite-bearing veinlets, atockworks, lenses, pipes,
and breccia in greisenized granite (see fig. 44).

GENERAL REFERENCE Scherba (1970}, Taylor (1979), Reed (1982), Tischendorf (1977).

GEQOLOGICAL ENVIRONMENT

Rock Types Specialized blotite and{or) muscovite leucogranite (S-type); distinctive accessory
minerals inc¢lude topaz, fluorite, tourmaline, and beryl, Tin greisena are generally post-magmatie
and assoclated with late fractionated melt.

Textures Common plutonie rock textures, miarolitic cavities may be common; generally nonfoliated;
equigranular textures may be more evolved (Hudsen and Arth, 1983); aplitic and porphyritic textures
common .

Age Range May be any age; tin mineralizatlon temporally related to later stages of granitoid
empplacement.,

Depositional Environment Mesozonal plutonic to deep voleanie environment,

Tectonic Setting(s) Foldbelts of thick sediments ¢ volcanic roeks deposited on stable cratonic
shield; accreted margins; granitoids generally postdate major folding.

Assoclated Deposit Types Quartz-cassiterite sulfide lodes, guartz-cassiterite & molybdenite
stockworks, late complex tin-silver-sulfide veins.

DEPQSIT DESCRIPTION

Mineralogy General zonal development of cassiterite + molybdenite, caasiterite + wmolybdenite
+ arsenopyrite + Dberyl, wolframite + beryl + arsenopyrite + bismuthinite, Cu-Pb-Zn sulfide
minerals + sulphostannates, quartz velns 3 fluorite, calcite, pyrite.

Texture/Structure Exceedingly varied, the most common being disseminated cassiterite in massive
grelaen, and quartz veinlets and stockworks {in cupolas or in overlying wallrocks); less common are
pipes, lenses, and tectonic breccla.

Alteratlon Inciplent greisen (granite): muscovite & chlorite, tourmaline, and fluorite.
Greisenized granite: quartz-muscovite-topaz-fluorite, : tourmaline {origlnal texture of granites
retained). Massive greisen: quartz-muacovite-topaz & fluorite & tourmaline (typically no original
texture preserved). Tourmaline can be ubiquitous as disseminations, concentrated or diffuse clots,
or late fracture fillings. Greisen may form in any wallrock environment, typical assemblages
developed in aluminosilicates.

Ore Controls Greisen lodes located In or near cupolas and ridges developed on the roof or along
margins of granitoida; faults and fractures may be important ore controls,

Weathering Granite may be "reddened™ close to greisen veins. Although massive greisen may not be
economie as lodes, rieh placer deposits form by weathering and erosion,

Geochemical Signature Caasiterite, topaz, and tourmaline in streams that drain exposed tin-rich
greisens, Specialized granites may have high contents of Si0 (>73 percent) and K50 (>4 percent),
and are depleted in Ca0, TiO,, Mg0, and total FeO. They are eariched in 3n, F, BRb, Li, Be, W, Mo,
Pb, B, Nb, Cs, U, Th, Hf, Ta, and most REE, and impoverished in Ni{, Cu, Cr, Co, V, Se¢, Sr, La, and
Ba.

EXAMPLES
Lost River, USAK {Dobson, 1982; Sainsbury, 1964)
Anchor Mine, AUTS {Groves and Taylor, 1973}
Erzgebirge, CICL (Janecka and Stemprok, 1967)

T0
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GRADE AND TONKAGE MODEL OF 3o GREISEN DEPOSITS

By W. David Menzle and Bruce L. Reed

COMMENTS See figs, 45, 46,

DEPQSITS
Name Country Name Country
Altenberg GRME Coal Creek USAK
Anchor AUTS E. Kempville CHNS
Archer AUTS Hub CZCL
Cinovec CZCL Potosi BRZL
Cista CZCL Prebuz CZCL
Metal zoning Barren fracture
in veins:
Ag Pb Zn tockwork
W Bi Be Massive greisen Rock alteration
o B Pegmatite Zoning:
Sn Mo Bi . . . Quartz+chlorite
— incipient greisen .
B Mica+tourmaline
Sn Mo
Quartz +mica
Precursor .
granites ,:;,'\
- +  Abitized leucocratic -
. 400 m Y granite (specialized phase}

Flgure M. Cartoon croas section of a Sn greisen.

e Scom »

71
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APPENDIX 3

SCHEMATIC MILL CIRCUIT AT 24TH OCTOBER 1991
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APPENDIX 4

DEVELOPMENT SLUDGE SAMPLES
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DEVELOPMENT SLUDGE SAMPLES

During mining it ws the practice to take a sludge sample fraom
blastholes. The sludge samples were dried, split, pulverisad
and analysed at the mine site using a bench top XRF analyser.
See below for a brief description of the bench top analyser.
Multi-directional wvariogram analysis of these samples showed
that along a bearing of 013 degrees there was some correlation
of tin grades: see Figure 1.

1\
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The experimental wvariogram also had a low nugget effect: see

Figure 1. The low nugget effect suggests that the sampling
error due to sample cgllection and preparation was low i.e. the
samples were ’'good’ samples. However, at the time the mine

closed the reliability of sludge sampling as a guide to mine
head grade had not been established and was a topic of much
discussiaon. This is one faget of the operation which requires
future examination.

Assays of the sludge samples are plotted on the schematic mine
plans shown in Figures 2 and 3.
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Sketch plan of tin assays from development sludge
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Figure 3. Sketch plan of tin assays from develapment sludge
samples collected in A Lens upper workings.
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INTRODUCTION

The MCI Tin Analyvser is designed to determine the in

content in drill sludge.

The function of the instrument is controlled primarily
by the three position access key at the front of the
unit, which «controls the degree of access that the

operator has to the instrument.
All aspects of ‘the operation of the instrument are

controlled by a microprocessor which receives its

instructions from the keypad on the front panel.

Tin Determination

When used for tin determination in pulverised samples,
the analyser operates on the principle of x-ray

fluorescence.

The sample is exposed to gamma rays from a 10mCi
Americium-241 source. Gamma vrays from the source excite
tin Ky Xx-rays from the sample, In addition, the incident
gamma rays are backscattered and detected simultaneously
with the tin x—r;ys. These two types of x-rays are
at different energies and are resolved into two x-ray
cnannels 1in the analyser. Channel one gives the
count-rate of tin x-rays, and channel two the backscattered

gamma rays which are used for matrix correction.
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Tin Determination (cont)

In operation the pulverised sample 1is packed into the
sample holders supplied. The sample holder is placed

| IS

on the sample tray and rotated into the x-ray beam.
1
J Upon 1initiation of the analysis, by pressing the RUN
- button, x-rays from the sample are detected and counted

for a preset time period. " -7Z¢ o)

[N

When the count is complete the percentage tin content

is automatically calculared from a pre-determined
f} calibration equation, and displayed on a liquid crystal
- display as percentage by weight.
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APPENDIX 5

B LENS ORE RESERVE
from

a fax from L.A. Newnham to M. Baker, 22nd September 1988.
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