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PETROGRAPHIC REPORT

Client: Arcon Mines Ltd
Sample type: Mill products
Sample designations: Zn primary cyclone O/F

Zn rougher concentrate

Zn cleaner concentrate
Zn cleaner tailings

Zn final tailings

Pb cleaner concentrate

Sample source: Galmoy Mine Site
Analysis required: Petrographic descriptions
Date: 14 February 2002

1. Samples

Six mill products were supplied. They are designated as follows.

Arcon sample designation Petrolab sample number
Zn primary cyclone O/F AN 4-1
Zn rougher concentrate AN 4-2
Zn cleaner concentrate AN 4-3
Zn cleaner tailings AN 4-4
7Zn final tailings AN 4-5
Pb cleaner concentrate AN 4-6

One 327 12 polished section was prepared from each of the samples.

2.  Method of investigation

All polished thin sections were investigated by conventional transmitted and reflected light polarising
microscopy using a Nikon Labophot 2A research polarising microscope. Digital photomicrographs
were made using a Nikon - Kodak DC620 professional camera body fitted to the trinocular head of

the microscope.

Volumetric proportions of constituent mineral phases were determined using a Prior 20 channel
electromechanical point counter with stepping and traverse intervals set to 0.5 mm. One thousand
points were counted on each thin section. In modal analysis minerals are recorded as “locked” and
“apparently liberated”. Minerals that appear liberated under the microscope may be locked out of

the plane of the section.

Scanning electron microscopy/energy dispersive X-ray microanalysis (SEM/EDS) was performed
using a Joel JSM 840 scanning electron microscope equipped with an Oxford Instruments An

10000 thin window energy dispersive X-ray analyser.

Mass

287g
235g
412g
109¢g
150g

6g
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3 Petrographic descriptions

31 Sample AN 4-1. Zinc primary cyclone O/F (plate 1).

Mineralogical composition

Major minerals Approximate abundance
dolomite 67%
sphalerite 20%
pyrite/marcasite 10%
galena 3%

Minor minerals
chalcopyrite <0.1%
haematite <0.1%
quartz <0.1%

Major grain types

Apparently liberated
dolomite (& pyrite) 64%
sphalerite 14%
pyrite/marcasite 9%
galena 4%

Locked
sphalerite - dolomite 6%
sphalerite - galena 1.5%
sphalerite - pyrite <1%
galena - dolomite <0.5%

The product is poorly-graded. Particle size varies between < 1 mm and approximately 250 mm. It is
made up mainly from locked and liberated dolomitic limestone, sphalerite, iron sulphides (pyrite +

marcasite) and galena.

The coarser fractions are dominated by dolomite. It occurs as fragments of dolomitised limestone
and it forms simple and complex locks with all sulphide minerals. The majority of dolomite - sulphide
locks are simple with tessellated or smoothly-sutured boundaries. They are derived from coarse
replacement textures between dolomite and the sulphide minerals (sphalerite, pyrite and galena).

Sphalerite occurs mainly as angular, liberated grains, usually <150 mm in size, and as locked
particles with dolomite. A small amount of sphalerite is locked with other sulphide minerals. Sulphide
- sulphide locks tend to be on a finer scale and more complex than sphalerite - dolomite locks. They
often show dendritic and corrosive replacement textures, rather than the simple textural relationships

between sphalerite and dolomite.
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In the finer fractions, < circa 50 mm, liberation is good. Sphalerite and pyrite occur mainly as
sub-idiomorphic grains; galena occurs as cleavage-defined fragments. The very fine fractions (<
circa 2 mm) tend to occur in large “clumps” up to 2 mm in size. It is unclear if these are an artefact
of storage and/or sample preparation or if they are a primary feature from the mill feed.

The product also contains traces of liberated chalcopyrite and quartz.

3.2 Sample AN 4-2. Zinc rougher concentrate (plate 2).

Mineralogical composition
Major minerals Approximate abundance
sphalerite 63%
dolomite 23%
pyrite/marcasite 10%
galena 4%
Minor minerals
chalcopyrite <0.1%
quartz trace
Major grain types
Apparently liberated
sphalerite 55%
dolomite (+ pyrite) 12%
pyrite/marcasite 12%
galena 3%
Locked
sphalerite - dolomite 13%
sphalerite - galena 2%
sphalerite - pyrite 3%
galena - dolomite <0.1%

The sample shows an increase in the abundance and liberation of sphalerite compared with sample
number AN 4-1. Sphalerite also occurs in a wide range of locked particles. Sphalerite - dolomite
locks are usually simple, with tessellated or smoothly sutured boundaries. More sphalerite could be
liberated by regrinding. Locks with pyrite and galena are more complex with fine, intricate
intergrowths. Galena has a tendency to form thin, dendritic films in sphalerite. These are probably
planes of weakness along which fracturing occurs during grinding. Thus, particles that are mainly
sphalerite may have thin surface coatings of galena. Such particles could behave anomalously during
flotation.

There is an appreciable amount of coarse, apparently liberated dolomite, up to 250 mm in size, and
idiomorphic and sub-idiomorphic pyrite that is usually < 100 mm in size. Apparently liberated galena
occurs sparingly as cleavage-bounded fragments up to circa 50 mm in size.
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Chalcopyrite occurs rarely as liberated and locked grains. Liberated grains are <100 mm across.
Locked chalcopyrite occurs as inclusions in sphalerite and occasionally in galena. The sample also
contains argentiferous tennantite locked with galena or galena and sphalerite.

The very fine fractions (< circa 2 mm) are usually agglutinated in large “clumps” up to 2 mm in size.
It is unclear if these are an artefact of storage and/or sample preparation or if they are a primary
feature from the mill feed.

3.3 Sample AN 4-3. Zinc cleaner concentrate (plate 3).

Mineralogical composition

Major minerals Approximate abundance
sphalerite 76%
dolomite 16%
pyrite/marcasite 5%
galena 3%

Major grain types

Apparently liberated
sphalerite 71%
dolomite (+ pyrite) 8%
pyrite/marcasite 6%
galena 3%

Locked
sphalerite-dolomite 13%
sphalerite - galena 2%
sphalerite - pyrite 3%
galena - dolomite <0.1%

This sample contains appreciably more apparently liberated sphalerite than the rougher concentrate.
However, nearly 20% is locked with dolomite or other sulphide minerals (pyrite and galena).
Dolomite occurs as apparently liberated grains up to 200 mm in size. Liberated pyrite forms
idiomorphic and sub-idiomorphic crystals up to 100 mm. Cleavage-bounded galena grains are up to
50 mm in size.

Sphalerite - dolomite locks are generally simple and are most common as coarse particles. Locks
with other sulphides are often on a fine scale and very intricate. Liberation might not be significantly
improved by regrinding.

This sample contains a large proportion of very fine material (< 5 mm) that is usually agglutinated
into “clumps”. It is very difficult to identify under the optical microscope. However, fine, liberated
sphalerite appears to be the main component of the “clumps” suggesting that the overall abundance
of sphalerite may be underestimated in the modal analysis.
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34 Sample AN 4-4. Zinc cleaner tailings (plate 4).

Mineralogical composition
Major minerals Approximate abundance
dolomite 53%
pyrite/marcasite 38%
sphalerite 8.5%
galena <0.4%
Minor minerals
iron oxide <0.1%
quartz trace
Major grain types
Apparently liberated
dolomite (+ pyrite) 55%
pyrite/marcasite 37%
sphalerite 4%
galena 0.5%
Locked
sphalerite - dolomite 1.8%
sphalerite - galena 0.2%
sphalerite - pyrite 0.4%
galena - dolomite <0.1%

The major components are liberated dolomite and pyrite and locked dolomite - pyrite particles.
They are generally < 100 mm in diameter. There are traces of liberated iron oxide (mainly

haematite).

Sphalerite makes up approximately 8% of the cleaner tailings product and half of this consists of
apparently liberated grains up to 125 mm in size. There is < 1% liberated and locked galena,
confirming that most galena is partitioned into the zinc concentrate.

The sample contains a large amount of very fine-grained material (< 5 mm) that is agglutinated into
“clumps” up to 2 mm in diameter. The fine-grained particles are very difficult to identify with
confidence under the optical microscope. It is uncertain if agglutination is a result of oxidation during
storage or if it is an artefact of section preparation.
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3.5

Sample AN 4-5. Zinc final tailings (plate 5).

Mineralogical composition
Major minerals Approximate abundance
dolomite 90%
pyrite/marcasite 9.5%
Minor minerals
sphalerite 0.4%
galena <0.1%
iron oxide <0.1%
Major grain types
Apparently liberated
dolomite (+ pyrite) 91%
pyrite/marcasite 7%
haematite 1%
galena <0.1%
sphalerite <0.1%
Locked
sphalerite - dolomite <1%
sphalerite - galena none found
sphalerite - pyrite none found
<0.1%

galena - dolomite

The final tailing product consists mainly of liberated dolomite and pyrite and dolomite - pyrite locks.
Iron oxides (mainly haematite) occur in minor amounts. It occurs as rounded, liberated grains up to
200 mm in diameter, and as a “cement” in locked dolomite - pyrite and composite pyrite grains.

Apparently liberated sphalerite and galena occur only in traces amounts. Locked sphalerite occurs
mainly as minute, rounded inclusions in dolomite. It is doubtful if significant additional liberation could

be achieved by regrinding.

3.6

Sample AN 4-6. Lead cleaner concentrate (plate 6).

Mineralogical Composition

Major minerals Approximate abundance
sphalerite 53%
galena 35%
pyrite/marcasite 9%
dolomite 2%
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Minor minerals
chalcopyrite 0.3%
Major grain types
Apparently liberated
sphalerite 50%
galena 35%
pyrite/marcasite 8%
dolomite (+ pyrite) 1.5%
chalcopyrite <0.2%
tennantite trace
Locked
sphalerite - dolomite 0.2%
sphalerite - galena 5%
sphalerite - pyrite <0.1%
galena - dolomite <0.1%

The lead cleaner concentrate contains a very large amount of apparently liberated sphalerite. It is
actually higher than the total amount of galena. The concentrate is closely graded between
approximately 10 mm and 150 mm. There is a high degree of apparent liberation.

Liberated galena forms angular, cleavage-defined grains, < 150 mm in maximum dimension.
Sphalerite occurs mainly as angular, liberated grains. A small amount occurs in simple and complex
locks with galena. These vary from simple locks to fine complex, often dendritic, intergrowths.
Liberated chalcopyrite occurs in minor amounts.

The high concentration of apparently liberated sphalerite is difficult to explain. It is probably due to a
processing failure but without knowledge of the circuit it is not possible to speculate what this may
be.

The concentrate contains minor amounts of liberated chalcopyrite and traces of argentiferous
tennantite. It has been established that silver is spatially associated with copper minerals in the ore.
This suggests that silver is preferentially partitioned into the lead cleaner concentrate. However, the
abundance of sphalerite in the lead concentrate make it impossible to assess if chalcopyrite and
tennantite are partitioning with galena or sphalerite. There is certainly less liberated chalcopyrite in
the zinc concentrates, but the similar optical properties of tennantite and sphalerite make it difficult to
establish how much liberated tennantite occurs in the finest fractions of the two concentrates.




Petrographic Report Arcon Mines Ltd

Mill Products

41

2 A
3 b

SUMMARY

Zinc concentrates

The overall recovery is high. Only small amounts of fine-grained, locked sphalerite are lost
to the final tailings.

The concentrates are diluted principally by coarse, liberated dolomite.

Sphalerite is generally well-liberated. Sphalerite - dolomite locks are usually simple. Further
liberation could be achieved easily by regrinding. Locks with galena and pyrite show a range
of relationships fiom coarse, simple locks to finely intergrown dendritic replacement
textures. The latter are unlikely to be successfully liberated by regrinding.

4.2 Lead cleaner concentrate

1 ._:I The lead concentrate is well graded and shows a high degree of liberation.

2. »Z| Liberated sphalerite is more abundant than galena. This indicates an important failure in
processing but without knowledge of the circuit it is difficult to ascertain the cause.

3 87| The concentrate contains minor amounts of liberated chalcopyrite and traces of argentiferous
tennantite. This probably indicates silver is preferentially partitioned into the lead
concentrate. However, the abundance of sphalerite makes it impossible to be certain if
chalcopyrite and tennantite are following galena or sphalerite. Less liberated chalcopyrite is
visible in the zinc products but the abundance of tennantite in very fine fractions is uncertain
because its optical properties are similar to those of sphalerite.

James Strongman MSci
Petrolab

Old Cowlin’s Mill
Penhallick

Carn Brea

Redruth

Cornwall

TR153YR

United Kingdom
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Plate 1: Sample AN 4-1. Zinc primary cyclone OJF.

A General view of product showing major minerals and various locked particles.

B Agglutinated fine particles.
Polished thin section photographed in plane polarised reflected light.Upper left corners of
labels are located on the associated grains. Note that dolomite has almost the same colour
and reflectivity as the mounting resin.

C Bar graph showing abundance of principal grain types.The shading corresponds
approximately to the colour of the various minerals.
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Plate 2: Sample AN 4-2. Zinc rougher concentrate.
A General view of product showing major minerals and various locked particles.

B Centre of field.Complex sphalerite - galena locked particle.The grain also contains
tennantite(medium grey).

C Complex chalcopyrite - sphalerite locked particle (centre of field of view).

Bar graph showing abundance of principal grain types.The shading corresponds
approximately to the colour of the various minerals.
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Plate 3: Sample AN 4-3. Zinc cleaner concentrate.
A General view of concentrate showing general mineralogy and principal styles of locking.
B Sphalerite locked with tennantite and tetrahedrite (centre of field of view).

Polished thin section photographed in plane polarised reflected light.Upper left corners of
labels are located on the associated grains.

C Bar graph showing abundance of principal grain types.The shading corresponds
approximately to the colour of the various minerals.
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Plate 4: Sample AN 4-4. Zinc cleaner tailings.

A B C General views of product showing general mineralogy and principal types of locked
particle.
Polished thin section photographed in plane polarised reflected light.Upper left corners of
labels are located on the associated grains. Note that dolomite has almost the same colour
and reflectivity as the mounting resin.

D Bar graph showing abundance of principal grain types.The shading corresponds
approximately to the colour of the various minerals.
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Plate 5: Sample AN 4-5. Zinc final tailings.

AB  Sphalerite locked with coarse dolomite particles.
C Haematite with inclusion of dolomite.

D Bar graph showing abundance of principal grain types.The shading corresponds
approximately to the colour of the various minerals.
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Plate 6: Sample AN 4-6. Lead cleaner concentrate.
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Locked particles involving galena and sphalerite and pyrite.

Generalview of product showing high degree of liberation among sulphide minerals.

Tennantite with inclusion of dolomite.

(45 ¢ en page 13)
approximately to the colour of the various minerals.
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