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MINERALOGICAL REPORT

Client: ARCON MINES LTD

Sample type: Zinc Ores, Mine Grab Samples
Sampte designations: 1 - 30 Inclusive

Sample Source: Galmoy Mine Site

Analysis required: Petrographic description

Date: 08 May 2001

1 Samples

Thirty specimens of zinc ore were supplied, designated numbers 1 - 30 inclusive. Slx of these
(2, 7, 14, 20,26 and 30) were sclected by Arcon Mines Ltd for preliminary investigation.
Specimen mass is typically 2 kg - 3 kg,

2 Methods of investigation

Visval inspection of the samples, as received, showed that the ores are generally
inhomogeneous over the scale of individual specimens. One 3"x2” petrographic thin section
was prepared from each specimen in a position chosen to be as representative as possible. If
the top of the specimen was indicated (marked with white paint) the section was cut in an
approximately vertical plane. All specimens were impregnated with epoxy resin containing a
blue dye prior to sectioning. This facilitates the identification of open vugs and fractures. A
single 1”x1” polished specimen was also prepared from each specimen to facilitate
identification of opaque phases and investigate ore mineral textures.

Thin sections and polished specimens were investigated by conventional transmitied and
reflected light polarising microscopy using a Nikon Labophot 2A research polarising
microscope. High resolution, low magnification digital images of thin sections were prepared
using a modified 35 mm film scanner. Other digital photomicrographs were made using a
Nikon - Kodak DC620 professional camera body fitted to the trinocular head of the
microscope.

The identification of carbonate minerals under the transmitted light polarising microscope is
very difficult and often imprecise. Their optical properties are very similar and there is
substantial cationic substitution between members of the brownspar group to which
smithsonite (ZnCO,) belongs. All carbonate mineral identifications should be regarded as
provisional pending possible future work using the scanning electron microscopy/encrgy
dispersive X-ray microanalysis.

No attempts to quantify mineral proportions were made because only one thin section and one
polished section were prepared from each sample. Because the ores show coarse textural
inhomogeneities it is unlikely that meaningful data could be acquired from modal analysis of
single sections,
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3 Petrolab Sample Number: 2 {plates 1 and 2)
Major minerals:

dolomite
sphalerite
Minor minerals:

pyrite
galena

Description

This specimen is from a coarse breccia. It consists of angular clasts of recrystallised dolomite
that have dimensions between less than one millimetre and several centimetres (plate 1A).
The dolomite consists mainly of sub-idiomorphic crystals that are between approximately
100 pm and 500 pm in size.

Locally, the clasts are cemented by pyrite, that occurs as aggregates of rounded crystals
between about 5 pm and 150 pum in diameter. More commonly, the cement consists of two
generations of sphalerite. These include an early generation of medivm brown,
colloform-banded sphalerite (schalenblende) that moulds the dolomite and a later, infilling
phase of massive, pale brown sphalerite (plates 1B, 2A).

The earlier, schalenblende layer is usually 250 pm to S00 um wide but the base of the layer is
defined by a zone of finely intergrown sphalerite and dolomite (plates 2B and 2C). This zone
is typically 100 pm to 500 pm wide. The scale of the intergrowths varies between a few
micrometres and approximately 50 um. Some small dolomite clasts (e.g., upper part of plate
1A and plate 2D) have finely disseminated sphalerite throughout. The sphalerite inclusions
are also between a few micrometres and about 50 pm in size.

In some veins cutting breccia clasts sphalerite is intergrown with galena on scales of
approximately 50 pm to 250 pm (plate 2C). The ratio of sphalerite to galena is approximately
S50:1.

In this specimen no zinc minerals except sphalerite were found though it is possible that some
zinc is present as carbonate. Potential losses during processing may arise from difficulty in
liberating fine sphalerite from dolomite in breccia clasts and marginal zones at the base of the
schalenblende layers.
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4 Petrolab Sample Number: 7 (plates 3 and 4)
Major minerals:

pyrite

marcasite

iron oxides (haematite, goethite)
sphalerite

Minor minerals:

dolomite
galena

Description

This specimen is a coarse, extremely vuggy breccia and it is strongly oxidised (plates 3A and
3B). It is probably from a zone of weathered ore.

It consists principally of fine to coarse, crudely nodular masses and angular clasts of pyrite
intergrown with marcasite. The iron sulphides are veined and partially replaced by iron
oxides, including haematite and goethite (plates 3C, 4A, 4B and 4C).

The pyrite is cemented by two generations of sphalerite. These include an earlier generation
of colloform-banded schalenblende and later massive, pale brown sphalerite. Locally, the
sphalerite is intergrown with a carbonate mineral, probably dolomite, on scales that vary
between a few micrometres and 100 um to 200 pum (plate 4D). There are rare inclusions of
galena in the massive sphalerite. They are between approximately 25 pm and 500 um in size.

In this specimen no zinc minerals except sphalerite were found. It is possible that some zinc
is present as carbonate and/or in amorphous or very finely crystalline oxides. Potential losses
during processing may arise from difficulty in liberating fine sphalerite from dolomite in
intergrowth zones.
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5 Petrolab Sample No: 14 (plates 5 and 6)
Major minerals.

sphalerite
pyrite
dolomite

Minor minerals:

galena
smithsonite
hemimorphite

This sample consists of sub-parallel lenses and stringers and irregular masses of pyrite,
dolomite and pyrite + dolomite overgrown by banded sphalerite (plates 5A and 5B). Pyrite -
dolomite stringers are up to approximately 20 mm long and 2 mm to 5 mm wide.

Pyrite occurs as idiomorphic and sub-idiomorphic crystals that are typically up to 500 um in
diameter (plate 6A). Dolomite forms coarse, interlocking crystals (250 um - 1 mm) that have

simple, tessellated margins.

Pyrite - dolomite lenses are overgrown by at least two generations of sphalerite intergrown
with subordinate galena (plates 5B, 6A and 6B). The earlier sphalerite is a 250 pm to 500 pm
wide layer of colloform-banded schalenblende. The base of the schalenblende layer is defined
by a zone of finely intergrown sphalerite and dolomite (plate 6B) or sphalerite and pyrite. The
zone is between about 100 um and 250 pm wide. Within the zone sphalerite inclusions arc
often < 10 pm in size.

Along some boundaries between later, coarse sphalerite crystals the sulphide is locally
replaced by sheaves of acicular hemimorphite (plate 6C). Hemimorphite
(Zny(OH),S1,0,.H,0) forms acicular (needle-like) crystals that are typically 50 pm long but
only a few micrometres in width. The sheaves of crystals are discontimious. They can be
traced for maximum distances of a few hundred micrometres and their maximum width is
about 100 um.

Occasionally, sphaletite is partially replaced by a brownish-orange carbonate mineral that is
presumed to be smithsonite (plate 6D). Smithsonite appears to have selectively replaced late
generation coarse, pale brown sphalerite, especially next to small vugs in the ore. Because of
the irregular distribution of hemimorphite and smithsonite it is impossible fo estimate their
average abundance in the ore.

In this specimen zinc losses during processing may arise from the following factors:
1 Loss of very fine-grained sphalerite intergrown with dolomite.

2 Presencc of zinc in non-sulphide minerals hemimorphite and smithsonite.
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6 Petrolab Sample No: 20 {plates 7 and 8)
Major minerals:

sphalerite
pyrite

Minor minerals:

dolomite
galena
hemimorphite
marcasite

Description

This sample consists principally of irregular, crudely lenticular masses of nodular pyrite
overgrown by banded and massive sphalerite. Pyrite masses are between a few millimetres
and several centimetres in size (plate 7). Individual pyrite nodules are between about 100 pm
and 2 mm in diameter. Some nodules have concentric banded structure and occasionally
layers of radial marcasite crystals alternate with the pyrite. Occasionally, the pyrite is partly
enclosed by dolomite but more often it is overgrown directly by sphalerite (plate 7).

Contacts between pyrite and sphalerite are usually sharp and simple (plate 8A) but locally
there are complex zones, up to 1 mm wide, in which sphalerite, pyrite, dolomite and
sometimes galena are intergrown on a scale of a few micrometres (plate 8B).

The sphalerite sometimes shows banded structure with carlier schalenblende overgrown by
later massive, pale brown material though the distinction is usually less obvious than in other

specimens.

Strings of fine-grained, idiomorphic pyrite are sometimes developed along the boundaries
between adjacent massive sphalerite crystals (plate 8C). Over approximately half of the area
of the thin section massive sphalerite is replaced by irregular seams of acicular hemimorphite
crystals (plates 8C and 8D). Individual hemimorphite crystals are typically 50 um - 100 pm
long. The seams are up to 100 wm wide and they can be traced across the full width of the
thin section.

In this specimen zine losses during processing may arise from the following factors:
1 Loss of very fine-grained sphalerite intergrown with dolomite and pyrite.

2 The presence of zinc in hemimorphite.
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7 Petrolab Sample No: 21 (plates 9 and 10)
Major minerals:

dolomite
iron oxides
sphalerite

Minor minerals:
pyrite
hemimorphite
smithsonite

Description

This sample is from strongly oxidised, probably weathered ore. It consists principally of
discontinnous stringers of strongly oxidised pyrite that is enclosed by dolomite intergrown
with subordinate sphalerite (plate 9).

Discontinuous stringers of relict pyrite are up to several centimetres long and about 5 mm
wide. Pyrite is preserved only in small, irregular relict patches. Generally, it is
pseudomorphically replaced by earthy red haematite.

The pyrite - haematite stringets are enclosed by dolomite. Around the stringers the dolomite
is corroded, especially along crystal boundaries, creating high porosity zones up to 5 mm
wide (plate 9B). The corroded dolomite is impregnated and often encrusted by secondary
brown iron oxide (plates 10A and 10B).

Sphalerite occurs in discrete lenticular zones, either as massive xenomorphic crystals and
crystal aggregates with maximum dimensions of about 2 mm or as open-textured
intergrowths with dolomite (plate 10C and 10D). Intergrowths are generally coarse, between
approximately S0 um and 250 pm. Massive sphalerite is locally replaced along crystal
boundaries by irregular, discontinuous scams of acicular hemimorphite.

The ore is cut by late veinlets of clear, colourless carbonate, probably dolomite. The veinlets
are oriented approximately at right angles to the pyrite stringers. They are between about
50 pm and 100 pm wide.

In this specimen zinc losses during processing may arise from the following factors:

1 Loss of fine-grained sphalerite intergrown with dolomite.
2 The presence of zinc in hemimorphite.
3 Possible presence of zine in amorphous or microcrystalline oxide minerals.
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8 Petrolab Sample No: 26 (plates 11 and 12)
Major minerals.

sphalerite
pyrite

Minor minerals:

dolomite
hemimorphite
galena

Description

This sample consists principally of irregularly-shaped masses of nodular pyrite enclosed by
massive sphalerite (plate 11). The sphalerite is locally intergrown with dolomite or has empty
moulds that formerly contained rhombs of a carbonate mineral. Locally, the ore is brecciated
and angular clasts of sphalerite are set in a matrix of later pyrite (plate 12A).

Early pyrite consists partly of aggregates of minute rounded crystals that have diameters
between a few micrometres and about 50 pm and also of large sub-idiomorphic grains that
probably formed by recrystallisation (plate 12B). At the margins of early pyrite there are
zones of fine-scale complex intergrowth invelving pyrite + sphalerite, pyrite + sphalerite +
dolomite and sphalerite + dolomite (plate 12C). Intergrowths are on scales from about 1 pm
to 20 um. The zones are typically 200 um wide but locally the pyritic masses are enclosed by
intergrowth zones that have maximuin dimensions of about 2 mm (plate 12C).

Intergrowth zones are succeeded by massive sphalerite that contains open moulds formerly
occupied by carbonate rhombs and occasionally by rhombs of dolomite intergrown with
fine-grained sphalerite (plate 12D).

Occasionally, sparse acicular crystals of hemimorphite are developed along junctions between
sphalerite crystals.

Potential losses during processing may arise from difficulty in liberating fine sphalerite from
dolomite and pyrite. Only small amounts of zinc are present in hemimorphite.
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9 Petrolab Sample No: 30 (plates 13 and 14)
Major minerals.

carbonates (smithsonite + dolomite)
iron oxides (goethite + limonite}

Minor minerals:

pyrite
sphalerite
galena

Description

This sample is from an oxide ore zone. It consists of ill-defined stringers of iron oxides set mn
banded, oxide-impregnated carbonates which probably include smithsonite and dolomite
(plate 13). There are only small amounts of relict pyrite, sphalerite and galena. The sample
has abundant vugs, up to 20 mm in size.

Iron oxides (goethite and limonite) occur in ill-defined, crudely lenticular masses that have
maximum dimensions of about 5 mm (plate 13). They contain occasional relict, corroded
pyrite crystals that are up to 500 pm in maximum dimension.

The oxides are enclosed by banded carbonrates that include both smithsonite and dolomite.
Coarse-grained, clear carbonate, that forms crystals between 250 pm and 1 mm in size,
alternates with finer, iron oxide-stained, granular carbonate (plates 14A and 14B). The former
is tentatively identified as dolomite while the fine-grained carbonate is presumed to be
smithsonite. The fine-grained carbonate is far more abundant than the clear carbonate.

The fine-grained carbonate contains occasional corroded masses of sphalerite, sometimes
with minute inclusions of pyrite (plate 14C). There are also a few relict masses of galena,
with maximum dimensions of about 750 pm. The galena is partly replaced by very high
relief, chalk white carbonate that is provisionally identified as cerussite (plate 14D).

This is a zinc carbonate ore that cannot be concentrated with normal sulphide ore. Sphalerite
and galena are present only in trace amounts.
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Plate 1. Petrolab sample No. 2 (4053)

A. High resolution, low
magnification digital image of thin
section. The ore i a coarse breccia made
up from angular clasts of dolomite
cemented locally by pyrite (extreme top
right of plate) and more often by two
generations of sphalerite.

Sphalerite also occurs as finely
disseminated crystals in some dolomite

clasts.

Vugs are filled with blue-dyed epoxy

resin.

B. Detail showing dark brown,
colloform—banded sphalerite
(schalenblende) and later pale—coloured
sphalerite. Note also very fine-grained,
disseminated sphalerite in some of the

breccia clasts.
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Plate 2. Petrolab Sample No. 2 (4053)

A. Colloform-banded sphalerite overgrowing dolomite (sphalerite - brown, dolomite - almost
colourless).

B. Detail of junction between sphalerite and dolomite showing finc-scale intergrowth of ore and
gangue.

C. Fine-scale intergrowth of sphalerite, galena and dolomite (dolomite - dark grey, sphalerite -
medium grey, galena - light bluish grey).

D. Minute inclusions of sphalerite in dolomite breccia fragment.
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Plate 3. Petrolab Sample No. 7 (4058).

A. High resolution, low
magnification digital image of thin
section. The ore consists of nodules of
oxidised pyrite and marcasite (black)
cemented by colloform-banded and
massive sphalerite (dark and light
brown). Sphalerite is also intergrown
with dolomite (sensu lato) that is not
present in this part of the thin section.
Vugs are filled with blue-dyed epoxy
resin.

B. Detail showing two stages of
sphalerite growth.

C. Partially oxidised pyrite -
sphalerite nodule viewed in high
intensity transmitted light (pyrite and
marcasite - black, iron oxides - red and

yellow).
R BT i

(_\,t‘q 500 micrometres
g — | - :

h, S —
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Plate 4. Petrolab Sample No. 7 (4058)
A. Nodules of oxidised pyrite and marcasite enclosed by massive sphalerite (pyrite - pale yellow,
marcasite - almost white, sphalerite - medium grey, dolomite - dark grey, pits in section - black).

B. Fractured pyrite - marcasite nodule with sphalerite veinlet.

C. Same field of view as in B. Section viewed between crossed polarisers showing strong
anisotropy of marcasite.

D. Fine-scale intergrowths between sphalerite and dolomite (sphalerite - light grey, dolomite - dark
grey, pits in section - black).

-12-
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Plate 5. Petrolab Sample No. 14 (4065)

A. High resolution, low
magnification digital image of thin
section. Irregular stringers of pyrite
appear black. They are enclosed by at
least two generations of sphalerite. The
earlier generation is colloform-banded
schalenblende (brown). A later
generation(s) of more massive sphalerite
appears greyish brown. Dolomite is
almost colourless.

B. Detail showing idiomorphic
pyrite crystals enclosed in dolomite.
Both minerals are enveloped by
colloform-banded and massive
sphalerite. Late open microfractures are
filled with epoxy resin containing blue
dye.

w13
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A. General view of fabric showing euhedral pyrite enclosed in dolomite. Both minerals are
enveloped by massive sphalerite with large, anhedral inclusions of galena (pyrite - yellow, dolomite -

dark grey, sphalerite - medium grey, galena - light grey, pits in section - black).

B. Zone of minute inclusions at junction between dolomite and sphalerite.

s Inclusions of acicular hemimorphite in massive sphalerite (hemimorphite - bright colours,
sphalerite - almost black).

D. Smithsonite replacing sphalerite (smithsonite - bright colours, sphalerite - black).

- 14~
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Plate 7. Petrolab Sample No. 20 (4071}

High resolution, low magnification
digital image of thin section. This ore
consists mainly of irregular masses of
nodular pyrite overgrown by colloform-
banded and massive sphalerite. Locally,
pyrite is intergrown with or overgrown
by dolomite though more often it is in
direct contact with sphalerite.

Pyrite appears black. Sphalerite is brown
and greyish brown. Dolomite is almost
colourless.

-15 -
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Plate 8. Petrolab Sample No. 20 (4071)

A. General view of fabric showing nodular pyrite enclosed in massive sphalerite (pyrite - yellow,
sphalerite - light grey, pits in section - black).

B. Very fine-scale intergrowth between sphalerite, galena and pyrite (pyrite - pale yellow, sphalerite
- medium grey, galena - light grey, pits in section - black).

C. Eudedral pyrite and veins of secondary hemimorphite between large sphalerite crystals (pyrite -
yellow, sphalerite - medium grey, hemimorphite - dark grey).

D. Sphalerite partially replaced by hemimorphite (sphalerite - black, hemimorphite - almost white).

-16 -
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Plate 9. Petrolab Sample No. 21 (4072).

A. High resolution, low
magnification digital image of thin
section. This is a strongly oxidised ore.
Discontinuous masses of oxidised pyrite
are enclosed by zones of porous
dolomite. Sphalerite occurs mainly in
lenticular zones where it is intergrown
with dolomite.

B. Detail showing strongly oxidised
pyrite enclosed by vuggy dolomite
impregnated and encrusted by iron
oxides.

Pyrite and iron oxides are black.
Dolomite is pinkish brown. Sphalerite is
dark brown. Some vugs are filled with
blue-dyed epoxy resin. Others are empty
and appear white.
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Plate 10. Petrolab Sample No. 21 (4072)

A. Edge of oxidised pyrite stringer showing corroded dolomite impregnated by iron oxides (pyrite
and iron oxides - black, dolomite - colourless, iron oxide-impregnated dolomite - brown, vugs are filled

with epoxy resin containing blue dye).

B. Detailed view of edge of oxidised pyrite stringer showing vuggy dolomite.
C. Intergrowth of sphalerite and dolomite (sphalerite - brown, dolomite colourless).
D. Same field of view as C seen between crossed polars (dolomite - colourless and bright colours,

sphalerite - black).

- 18 -
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Plate 11. Petrolab Sample No. 26 (4077)

High resolution, low magnification
digital image of thin section.

The sample consists mainly of irregular
masses of nodular pyrite enclosed by
structureless sphalerite. Locally, there
are zones of finely intergrown pyrite +
sphalerite, pyrite + sphalerite + dolomite
or sphalerite + dolomite between the
pyrite and the massive sphalerite.

The sphalerite contains thomb-shaped
inclusions of dolomite and open moulds
that were formerly occupied by
dolomite.

Pyrite appears black. Sphalerite is brown
and greyish brown, dolomite is nearly
colourless. Vugs are filled with epoxy
resin containing blue dye.

o 10
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Plate 12. Petrolab Sample No. 26 (4077)

A. Breccia clasts of sphalerite set in a matrix of pyrite with subordinate dolomite (sphalerite - pale
brown, pyrite - black, dolomite - colourless).

B. Nodular pyrite + marcasite set in a matrix of sphalerite intergrown with dolomite (pyrite,
marcasite - pale yellow, sphalerite - medium grey, dolomite - dark grey, pits in section - black).

C. Fine-scale intergrowth of sphalerite and dolomite (sphalerite - grey, dolomite - colourless).

D. Massive sphalerite with euhedral inclusion of dolomite which, in turn, has minute sphalerite
inclusions (sphalerite - medium grey, dolomite - dark grey).

-20 -



MINERALOGICAL REPORT ARCON MINES LTD

20 millimetres

Plate 13. Petrolab Sample No. 30 (3978)

High resolution, low magnification
digital image of thin section.

This is an extremely vuggy oxide ore.
Iron oxides with traces of relict pyrite
form ill-defined, sometimes lenticular
masses. They are enclosed by banded
carbonates that include dolomite and
smithsonite. Dolomite is generally
coarse-grained and it appears clear and
colourless. Smithsonite, that has
replaced sphalerite, is fine-grained,
granular and impregnated with
disseminated iron oxides.

Iron oxides that have replaced pyrite
appear black and dark brown.
Smithsonite is pale brown. Dolomite is
nearly colourless. Vugs are filled with
epoxy resin containing blue dye.
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Plate 14. Petrolab Sample No. 30 (3978)

A. Interlocking crystals of coarse, clear carbonate (provisionally identified as dolomite) and finer,
iron oxide-impregnated, granular crystals (probably smithsonite). Smithsonite has replaced sphalerite.

B. Detail showing clear carbonate (probably dolomite) enclosed by fine granular carbonate with
abundant disseminated iron oxide. The latter is provisionally identified as smithsonite.

- Relict sphalerite with minute inclusions of pyrite enclosed in secondary smithsonite (sphalerite -
medium grey, smithsonite - dark grey, pyrite - pale yellow, pits in section - black).

D. Galena (pale grey) partly replaced by colloform banded cerussite (dark grey) and enclosed by
smithsonite.
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