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PETROGRAPHIC REPORT

Client: Arcon Mines Ltd

Sample type: Exploration core samples

Sample designations: GY 90-1, GY 82-2, GY 82-3, GY 88-4, GY 88-5
Sample source: Galmoy Mine Site

Analysis required: Petrographic description

Date: 24 June 2002

1 Samples

Five samples of split diamond drill core were supplied. Sample details are as follows.

Sample designation Dimensions (mm) Mass (g)
GY 90 - 1 (696) 50 (diam) x 130 257
GY 82 - 2 (560) 50 (diam) x 105 294
GY 82 -3 (559) 50 (diam) x 105 382
GY 88-4(572) 50 (diam) x 75 176
GY 88 -5 (567) debris 390

Analysis required. Petrographic investigation to establish textural and paragenetic
relationships between sphalerite, galena and iron sulphides and to assess oxidative

alteration of the ores.

2 Method of investigation

All samples were examined as received using a Nikon SMZ-U stereomicroscope. The
microscope has a continuous zoom range of 7.5x to 75x and it is equipped with a
150W continuous ring fibre optic illuminator.

One 50 mm x 25 mm polished thin section was prepared from each sample in a
position assessed to provide maximum information about the interrelationships of the
sulphide minerals. Sections were investigated by conventional transmitted and
reflected light polarising microscopy using a Nikon Labophot 2A research polarising
microscope. Digital photomicrographs were prepared using a Nikon - Kodak DC 620
professional camera body fitted to a trinocular head of the microscope. Scanning
electron microscopy/energy dispersive X-ray microanalysis (SEM/EDS) was carried out
on the sections using a Joel JSM 840 scanning electron microscope equipped with an
Oxford Instruments An 10000 energy dispersive X-ray analyser.
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3 Petrographic descriptions
3.1  Sample No: GY 90 - 1
Major minerals Approximate percentage
pyrite 54
sphalerite 42
dolomite 3
Minor minerals
quartz 1
galena trace
melanterite trace

The ore consists mainly of fine-grained sphalerite intergrown with and partly replaced
by massive pyrite and marcasite. There are two main textural variants.

1. The primary ore is made up from disseminated and colloidal sphalerite
intergrown with early pyrite and overgrown by later pyrite and marcasite (plate
1A). Sphalerite occurs principally as complex, spherulitic growths that are
typically < 350 pm in diameter. Boundaries with the enclosing pyrite are
strongly sutured and intricate. They are typical of corrosion and replacement.

2. The second fabric shows microbrecciation texture (plate 1B). Angular breccia
clasts between circa 50 pm and 2 mm in size are set in a matrix that is
composed principally of sphalerite. The clasts are mainly pyrite, pyrite and
marcasite, and marcasite. There are a few fragments that preserve the early
texture of colloform sphalerite overgrown by pyrite and a few clasts made
entirely of sphalerite.

Both fabrics contain small amounts of single idiomorphic quartz crystals, < 0.5 mm,
and clusters of quartz crystals up to 2 mm across (plate 1C). These often contain
small, idiomorphic crystals of sphalerite.

The sample shows some late fracturing and oxidative alteration. Fractures, with
maximum aperture of about 200 um, are filled with a secondary Fe - Zn sulphate that
is probably a melanterite group mineral (Fe,Zn)SO,.7H,O (plate 1D). Melanterite
usually forms by oxidation of pyrite and marcasite in damp air. It may have occurred
during storage of the samples. However, in some circumstances it may form very
rapidly as the sulphide ore is mined and in this context it may have implications for
mine stability and ventilation.
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3.2 Sample No: GY 82 - 2

Mafor minetals Approximate percentage
pyrite 44
sphalerite 43
quartz 7.5
dolomite 3.5

Minor minerals
galena 2

In this sample there are two principal textural variants, similar to those in sample
GY 90 - 1.

1.

The primary fabric is made up from dolomite and spherulitic sphalerite
intergrown with and partially replaced by pyrite and marcasite (plate 2A).
Boundaries between sphalerite and the iron sulphides are often intricately
sutured on a fine scale. Sphalerite spherulites are typically between 50 um and
100 pm in diameter but fine, branching intergrowths between sphalerite and
the enclosing iron sulphides are often on scales of < 10 um. Occasionally,
sphalerite carries inclusions of galena.

The second textural element is a microbreccia. It consists mainly of coarse,
angular fragments of pyrite and marcasite set in a matrix of later sphalerite and
galena (plate 2B). There are clasts with fine-grained sphalerite - pyrite
intergrowths (plate 2C) and very rare fragments consisting entirely of
sphalerite. Clast size in the microbreccia varies between a few tens of
micrometres and at least 15 mam.

Both fabric elements contain isolated, idiomorphic quartz crystals, up to 500 pm in
size, and small clusters of crystals up to 2 mm across. The quartz carries abundant

idiomorphic inclusions of sphalerite.

The ore appears to be very susceptible to oxidation. Crystals of melanterite and
hydrated magnesium sulphate, up to 10 mm long, grew on the surface of the sample
within one week in the dry atmosphere of the laboratory (plate 2D).
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3.3  Sample No: GY 82 - 3

Major minerals Approximate percentage
sphalerite 84
pyrite + marcasite 10
galena 3

Minor minerals
clay minerals + dolomite 2
quartz 1
willemite trace

The ore consists of fine-grained sphalerite that is locally overgrown and partly replaced
by pyrite and marcasite. The iron sulphides occur both as intricate intergrowths and as
massive, almost idiomorphic crystals (plate 3A). The pyrite - marcasite aggregates are
up to 5 mm in size. They tend to have simple boundaries with the enclosing sphalerite.
The sphalerite is usually very fine grained, < 10 um, but it often occurs in contiguous
masses that have dimensions of several millimetres. There are occasional inclusions of
dolomite, containing seams of clay, and idiomorphic quartz (plate 3B). Dolomite is
heavily charged with inclusions of sphalerite, often zonally arranged, whereas quartz is
usually free from included sphalerite (plate 3B). Fine needle-like crystals of willemite
are sometimes developed at interfaces between quartz and sphalerite. Galena occurs
occasionally as xenomorphic inclusions in sphalerite. The inclusions have maximum
apparent dimensions of about 500 pm.

The early sphalerite, iron sulphides and galena are brecciated and cut anastomosing
veinlets of later, pale coloured, frequently colloform sphalerite (plate 3C).
Occasionally, the veinlets carry acicular (needle-like) pyrite crystals (plate 3D). The
unusual habit of pyrite crystals in these veinlets suggests very rapid crystallisation.

In this sample the ore is cut by a later series of thin, branching seams filled with an
unidentified clay mineral and microcrystalline pyrite. The seams are usually < 100 pm
wide. Pyrite crystals are < 20 pm in size.

This sample showed no evidence of oxidation, even after being exposed to air for
several weeks.
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3.4  Sample No: GY 88 - 4

Major minerals Approximate percentage
sphalerite 70
pyrite + marcasite 27

Minor minerals
dolomite 2.5
galena 0.5
willemite trace

The ore consists of fine-grained sphalerite overgrown and partly replaced by pyrite.
This fabric element is brecciated and cemented by a later generation of sphalerite

(plates 4A and B).

The early sphalerite is made up from very fine-grained, xenomorphic grains that are
commonly < 10 pm in size, and colloform-banded material. In spite of its fine crystal
size it occurs in contiguous regions that have maximum apparent dimensions between
circa 200 pm and 5 mm. Pyrite, and subordinate marcasite, occur in irregular domains
that are up to 5 mm in size. Occasionally, relict spherulitic replacement textures are
preserved in the pyrite. They are defined by incomplete, concentric “shells” of
sphalerite. Galena occurs sporadically in the sphalerite as xenomorphic masses with
maximum dimensions of about 250 pm.

A second generation of sphalerite occurs in anastomosing breccia veins that cut
through the early sphalerite and the iron sulphides. Locally, pyrite, marcasite and
sometimes galena are preserved as xenomorphic, relict grains in the later generation of
sphalerite (plate 4C). Dolomite and willemite occur in narrow, irregular veinlets that
cut impartially through the early sphalerite and the iron sulphides (plate 4D). Their
relationship with the sphalerite breccia veins is not clear.

The core sample shows some boxworks in dolomite and sphalerite that indicate
oxidation of pyrite. This suggests that the sample is from ore close to the oxide zone.
However, no significant oxidation of the core occurred during storage in the
laboratory.
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3.5 Sample No: GY 88 - 5

Major minerals Approximate percentage
sphalerite 52
pyrite 41

Minor minerals
melanterite 7
galena trace

This strongly oxidised ore consists principally of colloform-banded, spherulitic
sphalerite intergrown with layers of structureless pyrite and marcasite.

The sphalerite is usually very fine-grained. Individual spherulites vary in size between
about 50 pm and 250 um (plate 5A). Pyrite and subordinate marcasite occur as massive
bands up to 1 mm wide. Pyrite also occurs in intricate, shell-like replacement
structures in sphalerite spherulites. Galena occurs very sparingly as inclusions in pyrite
and also in complex intergrowths at the margins of pyrite crystals.

The primary sphalerite + iron sulphide assemblage appears to have been brecciated
and re-cemented by re-mobilised or by a later generation of sphalerite. This later
generation of sphalerite is recognised in all other samples but in this material it is
heavily overprinted by later oxidative alteration.

The sample is very severely fragmented by fractures containing low temperature oxide
minerals. Fracture apertures are up to 1 mm. Usually, the late fractures follow pyrite +
marcasite bands (plates 5B and C). They are filled mainly by a melanterite group
mineral. There are also traces of a hydrated magnesium sulphate. The fracture fill
appears to have been derived by oxidative alteration of the iron sulphides, leaving
sphalerite almost intact (plate 5D).
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4 Summary
° All samples are made up mainly of pyrite + marcasite and sphalerite, with
minor amounts of quartz, dolomite and galena. There are traces of willemite.
. There are two principle textural regimes.
1. Primary, fine-grained, spherulitic and colloform-banded sphalerite

overgrown and partly replaced by pyrite and marcasite. Galena is a
minor component. Discrete sphalerite spherulites vary in size between
circa 50 pm and 350 pm but contiguous sphalerite domains often have
dimensions of several millimetres. Sphalerite - iron sulphide grain
boundaries are usually intricately sutured on scales < 10 pm.

2. Sphalerite breccia. The fabric consists of angular clasts of pyrite, pyrite +
marcasite, sphalerite + iron sulphides and occasionally pure sphalerite
set in a matrix of later sphalerite. Breccia vein widths are very variable,
from a few micrometres, probably to several millimetres. Breccia vein
boundaries tend to be simply curving.

° It is impossible to quantify the abundance of the two textural regimes from
these small samples of ore.

. Samples GY 90 - 1, GY 82 - 2 and GY 88 - 5 are prone to rapid oxidative
alteration. Spalling of primary minerals, micro-fracturing and growth of
secondary sulphate minerals occurs over a period of a few days, even in the dry
atmosphere of the laboratory.

. The principal secondary sulphate mineral is iron-rich melanterite
(Fe,Zn)SO4.7H,0. It appears to form mainly from pyrite and marcasite, leaving
the sphalerite almost intact. Because melanterite grows preferentially along iron
sulphide grain boundaries some alteration may facilitate liberation of sphalerite
from pyrite and marcasite.

. The strongly oxidised ore (GY 88 - 5) contains almost 10% melanterite. This
mineral is very soluble in water. Consideration should be given to its possible
effects on the performance of flotation reagents.

° The instability of the ore when exposed to air (probably due to the ease of
oxidation of marcasite) may have implications for mine ventilation and the
stability of unsupported mine openings.
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Plate 1: Sample Designation GY 90 - 1
A Colloform sphalerite overgrown and partly replaced by pyrite.
B Sulphide breccia. Angular fragments of pyrite and marcasite cemented by sphalerite.

C Idiomorphic quartz crystal with sphalerite inclusions enclosed by very fine-grained sphalerite.
(Pyrite appears black).
D Secondary iron sulphate (melanterite) filling fracture between corroded pyrite crystals.

A, B - Plane polarised reflected light. C, D - Plane polarised transmitted light.
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Plate 2: Sample Designation GY 82 - 2
A Early sphalerite and dolomite overgrown and partly replaced by pyrite.

B Brecciated pyrite cemented by sphalerite and galena.
C Fine-scale pyrite - sphalerite intergrowth brecciated and cemented by later sphalerite.
D Polished surface of core. Growth of melanterite after one week’s exposure in dry air.

A, B and C - Polished thin section photographed in reflected plane polarised light.
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Plate 3: Sample Designation GY 82 - 3

A Massive pyrite and marcasite surrounded by pyrite - sphalerite intergrowth and sphalerite with
idiomorphic quartz inclusions.

B Dolomite (with abundant sphalerite inclusions) and idiomorphic quartz enclosed by fine-grained
sphalerite.

C Early pyrite, marcasite and galena brecciated and cemented by sphalerite.

D Breccia vein with acicular pyrite, dolomite and quartz.

Polished thin section photographed in reflected plane polarised light.
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Plate 4: Sample Designation GY 88 - 4

A
B

C
D

Brecciated pyrite cut by sphalerite, willemite - carbonate and clay - pyrite veins.

Brecciated pyrite with inclusions of early sphalerite cemented by later sphalerite and cut by a
clay - pyrite seam.

Relict galena and pyrite enclosed by sphalerite forming part of the late breccia matrix.

Willemite - dolomite vein cutting pyrite.

A, B and C - Plane polarised reflected light. D - Transmitted light, crossed polarisers.

-11 -



Petrographic Report Arcon Mines Ltd
Zinc Ores

5 ARSI NN T 4 A DT
500 micrometres 00 micrometres

i

! @
500 micrometres
. Y

Yy

/]

G

Plate 4: Sample Designation GY 88 - 5

A Sphalerite spherulites overgrown and partly replaced by pyrite.
B Large fracture in pyrite partly filled by secondary melanterite.
C Melanterite partly filling fracture between sphalerite crystals.
D

Pyrite and sphalerite. Note that the pyrite is more strongly fractured than the sphalerite. The
fractures are partly filled by soluble melanterite.

A, B and D - Plane polarised reflected light. C - Plane polarised transmitted light.
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