M

-
O
©
SR
o 9=
5 o0
a S O
3 55
E o0&
5 Co
[.Iay
L= a L0
@ ol
o gf
8 5 ©
& L
e 85
_— A us
£ 3
= =
7
N

James Strongman

B
E]

n of

D

5

or the sttent

Paul NMcBDermott,
Co. Kilkenny,

Via Thurles,
reland

Galmoy,

fe
s
G
s
ol
I
o
o
s
1.

ater Road

&

Bickland W



§002/G0/¥Z 207 sjdwies qejonad\so ged IPIORE\C0I0 Walgoid su uzBojoss suy 10

-so®res (rvosw
4501000 ‘vonelofdxy ‘L¥/dD “TAT ‘DS 1811

JURUIUIRIUOD B 9q ABUI 910018l pue syool oydioweow

10 SNOQUST YIIM PoIeIO0SSE A[[eo1dA} ST [BISUILI UOIT SIU) SE P2JeSISOAUL JOYLING 3¢ 001 SI | /¢ ojdues ur aoyLIA g Jo ooussaxd oy (a1
QU073 dy) ut sennuenb JuedgIuSIs Ul udds ATUO SI 11 4Snoy) usAs ‘sopduies [[e 03 LOWWOD ST SILIPOYRIS (1

OUSSNID)) 0} BUS[ED) JO UONRIS)E AIBPUODSS ST I9U} Jey) payedipul sojduwies egOn oy JO uosLeduion syl JSASMOL] “UOTIRSI[RIoUIW
ATepuooas oy ueyy 1oyyer uonesielsurw Arewtid oy} yIm PajeIoOSSE SI 31 Jey) 9ASI[9q qrlonad pue sajdues [[e Ul SINO20 23ISSNI0D) (11
‘pareador Furaq st y10M siy L, SIsA[eur [epowr St} Jernorred ur ‘UONNED YIIm Pajeas) 9q isnur siskeue 2qoidossTjy % NVOSINED 24.L (1

S0 Alpwimng

CO rﬂﬁ&g wmﬁ Jusyg
$0 924 18T pagesoeq
0 9°d WsT paefoy  sedureg
€881 894 WOy wgg - sapryd[ns-uou 9[qISIA Y}IM 910 PISIPIXO 29 paIsyleam AJIABSY A 15 (1D 1LES
ado1g NO 9y wioy 210 9y Jo [eordA “d[.] 18 py /S UISISIpN nog yNO 0LES
881 894 wogy wig'g[ - (0 994 YIsT) 298] BZOO Woy qd Jo ojdures ysar] UseLiBZOD|  69¢¢
G881 T4 wioly wig's - O ay) ur pea] opydins uou ys1y JO BIIR UR © N\/S UISISOM U0 BZ (D UL 2I0SSY PAISyjeam WOl paisyiesp, 700 29¢¢
pes] sprydins uou Y31y J0J peAesse [DIYM Y AU} WOy 3100 [[LIQ TS1-SvTel  SOLY
JUBWTEO ) uonBd0y| 0N Ijdwmeg

210 D padajjeun pue paIs)e Yloq ul pue 310 Y ul SPe3] apiydins uou 10j 1533 03 Pa3fas dom sojdureg




Lmo

000}:L ®[eog 4o |
Qv 9d1LG1
S0 Aepy pigz 21eq d ;

‘1daq ABojosny
psywin

PIoA it
8904 o - l.ll-
I Jolep 9

£ ——

uwieAey 1

lllll 98 Qg
lllll 58°G
s e A WeZ'LE o
s GEAD
_ &
9481

%9504
werg
6ECAD



000L:)L sleos

I
p adrig “ o R 773 4
B ¥ a1e Zl08e 1 %1228 Wity o
S0 BN piez 21ed E\Qi& Ewm.t “ mmS\m»mm Gr e
o1/5rEc roL/Gree 1 es
1de( ABojosn) ’ ‘o \
( o \
popw € \
N \
Saulj\] Uoduy
. 96+°5
o 9dGH"L ) %66'GE
%610 %65°9¢ =1 wegy
_WEL0 ™ whi6) v Yo serer
rZL/Sres - SrL/Sres /
2 e ppLay | i & )
L ? o
©
LOL/SPEE
9459
9412°04 7o Tl W
%r9uL ge6L
weoey AV AN 4
SL1/6k2E
0
959, 9451y _—
%2808 %9562 me.om
whg'g wzp'e w0l
6LL/GrEE £1E/5r28 c

_ 66/5rZc
(5 G EAPRTEY MM

I3 e

zoL/oree) @ =
1 ] 8
i _ !
9d1g't (¥ - L—J
%8191 9dre’l
wos'e %96°61
2417628 ] wrg'y
T £ 1/GrEE

925G
%6GFE
WEOGL

rPL/GrEE

d 0 AvH

AdEE0 i
wocr 9diLe'o

@an s

9d64°C
%£5°9¢
(R




MINERALOGICAL REPORT

Client: Arcon Mines Limited

Date: 17 May 2005

Sample Source: Galmoy Mine Site

Sample type: Grab samples and diamond drill core

Analysis required: Mineralogy with special reference to the occurrence and
distribution of lead minerals

1 Samples

Four grab samples and one halved section of a 100 mm diameter diamond drill core was supplied.
They are designated as follows.

_SampleNo.  Locatiol Dimensio Sampletype  Mass |
4,765 unknow ; 75 mm x 300mm Halved drill core 36579
5,368 GO 2A 200mm x:150mm x 80mm Grab:sample 37369
5,369 GO 2A 100mm x:90mm x-80mm Grab sample 2087g
5,370 GL 1 EAST 160mm x 140mm x-76mm Grab sample 30659
5,371 GN 4 100mm x 50mm x 40mm Grab sample 28469

2 Methods of investigation

A 10 mm thick slice was taken from each sample and was cut and polished. The faces of each
sample were scanned on an AGFA snapscan 1212u. The samples were then all milled to 1 mm
and split at 250 ym to create a more representative sample set. A lead rich area of 4765 was
selected to identify the Pb rich phases.

“Sample No. 1000 pm - 250 ym Mass ~ -250 ym Mass
4,765 1693g 731g
5,368 1716g 999g
5,369 6289 438g
5,370 1689g 700g
5,371 1428g 775¢

One 75 mm x 50 mm standard polished thin section was prepared from the 1 mm to 250 pm
fraction of each sample. An extra section was prepared from the -250 um fraction of the two
weathered samples 5368 and 5371. Sections were examined by conventional transmitted and
reflected light polarising microscopy using a Nikon Eclipse E600 POL research polarising
microscope.

Quantitative modal analysis was conducted using an ltellection QEMSCAN and Pb values for lead
bearing phases were conducted on a Jeol 8200 WD/ED combined microanalyser. The work was
carried out at Camborne School of Mines, University of Exeter in Cornwall. The purpose of this
investigation was to establish if lead was present in minerals other than galena, for example,
cerussite.
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Pb Mineralisation and Distribution

The QEMSCAN modal analysis data should be treated with some caution as the analysis was
rushed and the data was processed remotely from the raw data and mineralogical profiles. The
microprobe data is probably accurate but the equipment broke down before all mineralogical
phases could be analysed. For these reasons | suggest the report does not meet its original
objectives. The minerals identified are, however, representative of the samples and the major
sulphide phases are probably close to their true abundances. | am not totally confident with results
of non-sulphide Pb and Zn minerals due to their lower abundance. For the above reasons there

will be no charge for the microprobe or QEMSCAN analysis.
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3k Miheralogy

Sample 4765

Composition
, , _| Formula - _Abundance Wi%
Galena ' . | PbS ~ : ' ‘ 30.0(34.2 % PbY)
Sphalerite ZnS 31.7.(20:3 % Zn%)
Pyrite ' FeS, 13
Calcite/Dolomite CaCO0,/CaMg(C0Os); - 6.4
Cerussite , PbCOs , 5.6 (4.0 % PbY)
Smithsonite ZnCQOs 2.2 (1.2% Zn%)
Barite ; BaS0. ~ ” 0.6
Tetrahédrite (Cu,Fe)2AssSs 04
Quartz |- SiOy4 .03
Fe Oxides FeO : ‘ 01
Chalcopyrite CuFeSi trace

Ph values calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
Zn values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an

average of 52.2% Zn.
Description

The ore is composed of banded galena — sphalerite — pyrite ore. Finely interlayered galena,
sphalerite and pyrite show intense plastic deformation and brecciation resulting in complex
inter-mineral relationships. Syn-deformational vugs are filled with dolomite and cerussite.

Galena hosts at least 90% of Pb in the sample. It is the most common mineral and forms coarse
crystalline masses. Lead mineralisation largely post dates pyrite and sphalerite mineralisation and
commonly contains inclusions of pyrite and sphalerite.

Sphalerite varies from early fine granular masses, often intergrown with pyrite and replacing
dolomite, to colloform late vug fills. Occasional vugs are filled with coarsely crystalline sphalerite.
The later sphalerite generally exhibits a darker orange red colour possibly indicating higher iron

content.

Pyrite/marcasite shows very similar properties to sphalerite and appears to have been present
throughout mineralisation.

Cerussite forms coarse single crystals intergrown and replacing galena. Cerussite is also
observed at the margins of vug fills.

Smithsonite occurs as secondary vug linings on colloform sphalerite as botryoidal masses.

Calcite/dolomite occurs as relicts of the primary host rock forming fine tessellating grains replaced
by sphalerite and pyrite. Calcite and dolomite also occur as late stage vug fill.

Tetrahedrite Group minerals occur as subhedral inclusions and discontinuous bands of crystals in
sphalerite. Tetrahedrite also occurs as anhedral inclusions and blebs in galena.

Barite forms late stage vug fills.

Quartz forms single euhedral crystals hosted in sphalerite and containing fine inclusions of
sphalerite.
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Sample 5368

Composition Coarse Fraction
Minera _ | Abundance Wt%
Sphalerite ZnS ‘ ' 40.6 (26.0% ZnY)
Galena PbS 39.4(34.7. % Pbl)
Pyrite FeS; 9
Cetussite . PbCOs : 8.9 (6.4 % PbY
Smithsonite ZnC0O; ' 3.5 (1.8.% ZnY)
Calcite/Dolomite : CaC0:/CaMg(COa); - ' 08
Tetrahedrite ‘ (Cu,Fe)12As4S13 04
Quartz _ : | Si04 ' : 0.2
Fe Oxides : FeO ‘ trace
Chalcopyrite - CuFeS, trace

Pb values calcutated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
17n values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an
average of 52.2% Zn.

Composition Fine Fraction

_Mineral - | AbundanceWt%
Galena PbS 36.4 (32.0% PbY)
Sphalerite ? ZnS 32.6 (34.7 % Zn%)
Cerussite PbCO; 15.7 (11.3 % Pb")
Pyrite FeS; 9.7
Calcite/Dolomite CaCO0,/CaMg(COa), 3.8
Smithsonite ZnCO;3 1.9.(1.0 % Zn)
Tetrahedrite (Cu,Fe)12As4S13 0.1
Quartz Si04 trace
Fe Oxides FeO trace
Chalcopyrite CuFeSy trace

tPh values calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
7n values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an
average of 52.2% Zn.

Description

Galena-rich banded sulphide ore. The ore consists of interlayered galena and sphalerite with
small amounts of pyrite. It has suffered intense plastic deformation and brecciation that has
produced interspersed galena-rich and sphalerite-rich domains with complex boundary
relationships. Late crosscutting veinlets are filled with calcite.

Galena is the most abundant mineral phase and forms coarse crystalline masses. There is
evidence of galena being replaced by sphalerite, marcasite and cerussite forming skeletal grains
of galena. Rare fine inclusions of relict galena are observed in cerussite.

Sphalerite forms fine granular and crystalline masses often intergrown with pyrite and replacing
dolomite. Sphalerite shows evidence of alteration to smithsonite with fine granular growths of
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smithsonite in voids. The later sphalerite generally exhibits a darker orange red colour possibly
indicating higher iron content.

Pyrite/marcasite. Marcasite is extremely common in the sample which may indicate the sample's
susceptibility to alteration. There is very little evidence of in situ oxidation of pyrite and marcasite.
The iron sulphides again principally occur in association with sphalerite. There also appears to be
an association of pyrite with tetrahedrite group minerals in the sample forming inclusions and fine
veinlets.

Cerussite occurs in association with skeletal galena and is probably a late stage phase. Cerussite
is visible as crystalline vug linings in hand specimen.

Smithsonite occurs as secondary void fill in association with sphalerite.

Calcite/dolomite. There are few relicts of the primary host rock in the sample with the majority of
the calcite and dolomite occurring as secondary fracture fills and veinlets.

Tetrahedrite Group minerals occur as subhedral inclusions and discontinuous bands of crystals in
sphalerite. Tetrahedrite also occurs as anhedral inclusions and blebs in galena.

Quartz forms euhedral crystals hosted in sphalerite and containing fine inclusions of sphalerite.
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Sample 5369

Composition

Minera Formua [ AbundanceWit%
Sphalerite 1ZnS - 42.6 (27.3 % Zn%)
Galena PbS 28.2(24.8 % Pbh
Pyrite : FeS; 14.8
Cerussite || PbCOs ‘ ‘ 3.5(2.5 % Pb")
Smithsonite ZnCO; - 2.9 (1.5%ZnY)
Calcite/Dolomite | CaC03/CaMg(CO3)2 8.8
Tetrahedrite: - “o| (Cu,Fe)12AsiSia 0.6
Quartz ' SiOq4 0.1
Fe Oxides FeO trace

P values calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
t7n values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an

average of 52.2% Zn.
Description

Banded sphalerite — galena — pyrite ore. Brecciated ore consisting mainly of massive pyrite with
intraclastic sphalerite showing intense plastic and brittle deformation resulting in complex
relationships between the sulphide minerals. Inter-mineral relationships are further complicated by
syn- or post-deformational replacement. Late stage carbonate minerals fill vugs and crosscutting

veinlets.

Sphalerite varies from early fine granular masses often intergrown with pyrite and replacing
dolomite to colloform late vug fills. Occasional vugs are filled with coarsely crystalline sphalerite.
The later sphalerite generally exhibits a darker orange red colour possibly indicating higher iron
content. Sphalerite also contains rare rod like inclusions of willemite.

Galena forms coarse crystalline masses; these commonly show evidence of being replaced by
sphalerite, marcasite and cerussite, forming skeletal grains of galena. Galena often contains

inclusions of tetrahedrite.

Pyrite/marcasite shows very similar properties to sphalerite and appears to have been present
throughout mineralisation. There are numerous cross cutting relationships between the three
principle mineral phases indicating multiple phases of mineralisation.

Cerussite. The values are for coarse single crystals intergrown and replacing galena. Cerussite is
also observed at the margins of vug fills.

Smithsonite occurs as secondary vug linings on colloform sphalerite and as botryoidal masses.

Calcite/dolomite occurs as relicts of the primary host rock forming fine tessellating grains replaced
by sphalerite and pyrite. The most common occurrence of calcite and dolomite is as a late stage

vug fill.

Tetrahedrite Group minerals occur as subhedral inclusions and discontinuous bands of crystals in
sphalerite. Tetrahedrite also occurs as anhedral inclusions and blebs in galena.

Quartz forms single euhedral crystais hosted in sphalerite and containing fine inclusions of
sphalerite.
Traces of pyrite are found altering to iron oxides around open voids.
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Sample 5370

Composition
Pyrite ‘ | FeS, : 65.2
Sphalerite : ZnS 20.3:(13.0 % Zn¥)
Calcite/Dolomite | CaCQO,/CaMg{COs), 7.7
Galena PbS ' 4.0 (3.5% PbY)
Cerussite PbCO3 1.0 (0.7.% Pbh")
Smithsonite ZnCOs 1.3 07%2ZnY
Barite | BaS0y ' 04
Tetrahedrite (CU,Fe)1nAssSyz i G 0.4
Quartz i SiO4 ‘ 0.3
Fe Oxides ‘ FeO trace
Chalcopyrite L CuFeS, trace

Pb values calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
Zn values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an
average of 52.2% Zn.

Description

Pyritic ore. Massive brecciated pyrite with intra clastic sphalerite and subordinate galena. The
sample also contains an anomalous dark grey to black material, which could not be identified

optically.
Pyrite/marcasite. Marcasite is extremely common in the sample which may be an indication of
susceptibility to alteration. There is, however, very little evidence of in situ oxidation of marcasite.

Sphalerite occurs as fine granular and crystalline masses. It commonly exhibits colloidal and radial
growths. Sphalerite is commonly overgrown by pyrite. There is also a population of later coarse
sphalerite crystals lining fractures.

Galena only occurs as minor interstitial veinlets around the massive pyrite forming coarse
crystalline masses. There is evidence of galena being replaced by sphalerite, marcasite and
cerussite forming skeletal grains of galena. Rare fine inclusions of relict galena are observed in

cerussite.
Cerussite occurs in association with skeletal galena and is likely to be a late stage phase.
Smithsonite forms secondary void fill in association with sphalerite.

Calcite/dolomite occurs as relicts of the primary host rock forming fine tessellating grains replaced
by sphalerite and pyrite.

Tetrahedrite occurs as anhedral inclusions and blebs in galena.
Quariz forms euhedral crystals hosted in sphalerite and containing fine inclusions of sphalerite.
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Sample 5371

Composition Coarse Fraction

Mineral , | Formula Abundance Wt%
Pyrite FeS, = 66.8
Sphalerite Zns 21.6.(13.8 % Zn%)
Pyrrhotite : | FeS B
Fe Oxides _ FeO 1.8
Smithsonite ZnCOs 1.4 (0.7 % ZnY)
Cerussite : PbCO; 1.0(0.7.% Pb")
Galena - ' PbS 1.0 (0.9 % Pb")
Barite , BaSO, 04
Quartz Si0y 0.3
“Ankerite Ca(Fe,Mg,Mn)(CO3), 0.3
Tetrahedrite | (Cu,Fe)i2As4S1a ' 0.2
Jarosite KEe3(S04)2(OH)s : frace

Pb values calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
Zn values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an

average of 52.2% Zn.
Composition Fine Fraction

MnemE e ] e
Pyrite FeS; 60.99
Sphalerite ' Zns 28(17.9 % ZnY)
Pyrrhotite FeS. 227
Smithsonite : ZnC0; 1.2 (0.6 % Zn%)
Cerussite PbCO; 2.3 (1.7 % Pbh
Galena PbS ‘ 1.5(1.3% PbY)
Barite BaS0O, 1.5
Smithsonite ZnCQOs 1.2 (0.6 % Zn%)
Quartz Si04 1

Fe Oxides FeO 0.8
Ankerite Ca(Fe,Mg,Mn)(COs), 0.4
Tetrahedrite (Cu,Fe)iAsiSi3 0.1
Jarosite KFes(804)(0OH)s frace

Pbvalues calculated from microprobe analysis. Galena contains an average of 88.0% Pb and cerussite an average of 71.9% Pb.
Zn values calculated from published data www.webmineral.com. Sphalerite contains an average of 64.1% Zn and smithsonite an
average of 52.2% Zn.

Description

Partly oxidised pyritic ore. Brecciated pyrite with small amounts of intraclastic sphalerite. Vugs and
open veinlets are lined with soft, brown iron oxides (limonite sensu lato).
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Pyrite/marcasite. "l\‘/ljérrcasyi:t‘e is 'ex‘tremelyy commdn in the samp‘le‘ which may indicate the sample's
susceptibility to alteration. Pyrite and marcasite show replacement by iron oxides and jarosite.
Pyrite commonly forms the interstitial phase in granular sphalerite.

Sphalerite occurs as fine granular and crystalline masses often replacing dolomite intergrown with
pyrite. There is also a population of coarse, secondary sphalerite lining void walls. This later
sphalerite generally exhibits a darker orange red colour possibly indicating higher iron content.

Galena only occurs as a minor phase occurring as interstitial veinlets around the massive pyrite
which forms coarse crystalline masses. There is some evidence of galena being replaced by
sphalerite, marcasite and cerussite forming skeletal grains of galena. Rare fine inclusions of relict

galena are observed in cerussite.

Cerussite occurs as a replacement of galena and commonly contains fine inclusions of relict
galena. It is also seen in hand specimen as fine euhedral crystals lining void walls.

Smithsonite occurs as secondary void fill in association with sphalerite.

Calcite/dolomite occurs as relicts of the primary host rock forming fine tessellating grains replaced
by sphalerite and pyrite.

Tetrahedrite Group minerals occur as rare subhedral inclusions and fine veinlets in pyrite.

Quartz forms single euhedral to subhedral crystals hosted in sphalerite and containing fine
inclusions of sphalerite.

Jarosite occurs as linings of open voids and replacements of pyrite.

Anomalous grey material (possible pyrrhotite). The sample also contains a mineral which was
identified by QEMSCAN as pyrrhotite, however, the mineral shows no optical similarities to
pyrrhotite. It may be an alteration mineral of pyrite or marcasite. This would have been resolved by
the probe work, however, due to the technical problems its composition is still unclear.

Summary

* All the samples have a similar basic mineralogy, which consists of the unaltered and altered
pyrite/marcasite, sphalerite, galena and calcite/dolomite.

e Common minor phases are quartz, barite and tetrahedrite.

¢ The only non-sulphide lead bearing mineral found was cerussite, which was positively
identified in all the samples. Although cerussite was identified by QEMSCAN analysis the
cerussite totals should only be used tentatively as the results were interpreted remotely and
did not have statistically representative compositional values for Pb content.

< The only other possible non-sulphide lead-bearing minerals are anglesite and lead oxides.
These are difficult to identify optically, however, QEMSCAN analysis should have identified
these phases, if they were present in significant quantities.

« Non sulphide zinc is present in the form of ZnCO; Smithsonite is present in minor amounts in
all the samples. The QEMSCAN modal analysis should be treated with caution.

» The only other zinc bearing phase was willemite which occurs in trace amounts and is not
considered significant.

» The presence of significant amounts of cerussite in all lead rich samples indicates that it is
associated with mineralisation rather than secondary alteration.
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sphlerite

50 millimetres

50 millimetres

Plate 1 Sample Scans

A Sample 4765 - Finely interlayered galena, sphalerite and pyrite. Vugs are filled with
calcite and cerussite.

B Sample 5368 - Galena rich banded ore. Interlayered galena, sphalerite and small
amounts of pyrite.

Digital photomicrographs taken in plane polarised reflected light
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50 millimetres

50 millimetres
T ——

25 millimetres

Plate 2 Sample Scans
A Sample 5370 - Massive brecciated pyritic ore with banded sphalerite and galena.

B Sample 5369 - Banded sphalerite - galena - pyrite ore.
C Sample 5371 - Partly oxidised pyritic ore.

Digital photomicrographs taken in plane polarised reflected light
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galena

\ = e :
. " |tetrahedrite

Plate 3 Sample 4765

A Galena altered to cerussite locked with sphalerite.

B Galena with inclusions of tetrahedrite.

C Banded sphalerite cut by galena and calcite. Galena shows replacement by
cerussite.

D Pyrite intergrown with tetrahedrite and sphalerite.

Digital photomicrographs taken in plane polarised reflected light
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& i
Ril sphalerite

i

i tetrahedrite

\‘ \Q 2,
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100um 7 A % < galena—
: . { = ’4
Plate 4 Sample 5368
A Galena altered to cerussite locked with sphalerite.
B Coarse crystalline cerussite
C Galena replaced by cerrusite.
D Galena containing fine inclusions of tetrahedrite.

Digital photomicrographs A,C & D were taken in plane polarised reflected light
B was taken in cross polarised transmitted light
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