THE PALLAS GREEN ALTERATION TREND AND COMPARISON WITH THE
LISHEEN TREND

A well defined west northwest striking alteration trend, the Pallas Green Alteration Trend, is
superimposed on the Limerick Trend, and isfully contained within the boundaries of the

Pallas Green license block, except to the east where the Waul sortian has been eroded.

The alteration trend is approximately 2km in width and can be traced over approximately 30
kilometres from the Gortdrum Mine in the east to the outskirts of Limerick City in the west.
The Waulsortian Reef, the host unit for the zinc-lead mineralization is present except for five

kilometres immediately to the west of the Gortdrum copper mine.

Within the alteration trend the Waulsortian Reef limestone is extensively dolomitised and the
immediate supra-reef (Lough Gur Formation) and sub-reef (Reef Transition Beds) limestones
commonly silicified ( cherty ). The overlying volc anics are pervasively altered as are

associated dykes and sills within the Waulsortian and underlying limestones and sandstones.

The presence of pervasive alteration, with associated pyrite — sphalerite and galena
mineralization, has been demonstrated along the entire length of the west-northwest trending
Pallas Green Alteration Trend. The dominant sulphide mineral is pyrite. Sulphide
mineralization is present in all rock types, but is concentrated within black matrix and
polymict breccia bodies. The massive sulphide lenses within the Pallas Green area, within the
Lisheen alteration trend and at Silvermines are hosted by such breccias and these constitute
the exploration target at Pallas Green.

The Pallas Green alteration trend appears anal ogous to the Lisheen ateration trend which

hosts the clusters of massive sulphide lenses which comprise the Lisheen and Galmoy Mines-
Table 2.
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Figure 7: The southeastern quadrant of the Midland Orefield and location of the Pallas Green
and Lisheen alteration trends.
Figure 8 illustrates the distribution of massive sulphide lenses at Lisheen and Galmoy with

reference to the alteration trend

Figure 8: Distribution of massive sulphide lenses within the Lisheen trend.

Figure 9 illustrates the distribution of zinc within the two principal massive sulphide lenses at
Lisheen. The mineralization is unevenly distributed with lenses of higher grade, and
generally greater width, within alarger area of lower grade and generally thinner
mineralization. The two largest high grade areas occur along the southern boundaries of the

lenses, associated with the primary east northeast striking, controlling faults-see figure 10.
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With good grade control it has been demonstrated that this can be mined with minimal

dilution and excellent recovery.

Figure 9: Zinc distribution within the Main and Derryville zones at Lisheen, from Fusciardi

etal., IAEG 2004.

Faulting along the Lisheen trend appears to influence localisation of mineralisation in two
ways. Overal, mineralisation is spatially related to segments of east northeast faulting. This
can be seen on the geology map, figure 10. The larger, higher grade, principal lensesin
particular appear localised in the immediate hangingwall of such faults. Mineralisation
within the lensesis variably distributed, typically localized by small scale faults, often with
only minor throw. These smaller faults can be strike parallel or sub-parallel to the main
controlling faults, but commonly strike northwesterly, resulting in a pronounced northwest to
west northwest 'grain’ to the mineralisation in sone areas. This grain is especially noticeable
at Gamoy.

Figure 11, taken from Fusciardi et.al. 1984, is a schematic north-south cross section through
the Lisheen mineralization and shows the thickest, highest grade mineralization to the south,
in the immediate hanging wall of the major controlling fault. It is believed that the
Tobermalug drilling has intersected the northern, low grade and discontinuous periphery of

amajor lens, with the high grade core lying 800m or more to the south.
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Figure 10-Geology of the Lisheen trend. Red=massive sulphide lenses.
(Source: http: //www.ar con.ie/i/maps/gal moy-geol ogy.gif.).

Figure 11: (From Fusciardi et.al. IAEG 2004).

A similar relationship between mineralization and faulting is anticipated a ong the Pallas
Green trend, with "principal’ lenses located immedately north of east northeast fault
segments. The joint venture has yet to outline a’principal’ lens, although the Tobermalug
drilling may have intersected the northern fringes of such a large body.

Similarities between the two alteration trends is summarized below in Table 3.
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Table 3, COMPARISON BETWEEN LISHEEN AND PALLAS GREEN ALTERATION TRENDS

LISHEEN TREND

EXPLORATION AT AN ADVANCED STAGE

Exploration potential remains between and
adjacent to known massive sulphide lenses.
Localised by northeast trending basement
structure-Rathdowney, Rathangan or Kildare
structural trend

Strike length 20 km
Width —2Km

Principal, ENE to EW controlling faults, offset by
NW cross faults (ramp-relay system-Fusciardi
et.al. 2004), are aligned en echelon along the
overall NE strike of the alteration trend.

Black Matrix Breccias locally developed within
basal part of Waulsortian reef

Localised reef attenuation with development of
reef equivalent facies

Pervasive dolomitisation of the Waulsortian Reef

Partial silicification of sub reef transition and
supra reef limestones (cherts)

Massive sulphides replacing Black Matrix
Breccias within basal part of Waulsortian reef

Black matrix breccia has a restricted development
within the alteration trend and the volume of Black
Matrix Breccia (host rock) may be a limiting factor
to the size and distribution of the massive
sulphide lenses.

Two clusters of massive sulphide lenses identified
at Lisheen and Galmoy. Each cluster is enclosed
within an area approx. 2km by 2km. The total
area underlain by massive sulphide is
approximately 1,7 km? and comprise 32.82mt @
12.9%Zn and 2.4%Pb (see table 2)

Possible third cluster at Rapla being explored by
Lundin northeast of Galmoy

Numerous, small, peripheral massive sulphide
lenses
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PALLAS GREEN TREND

EXPLORATION AT AN EARLY STAGE.

70% of trend remains unexplored and the other
30% is only partially explored.

Localised by west northwest trending basement
structure-Limerick structural trend

Strike length with preserved reef, 25 km
Width —2Km

Principal ENE to EW controlling faults cross the
WNW strike of the alteration trend at —30. NW
trending cross faults are aligned, en echelon,
sub-parallel to the alteration trend.

Black Matrix Breccias widely developed within
basal part of Waulsortian reef. More extensive
laterally and vertically than at Lisheen.

Localised reef attenuation with development of
reef equivalent facies

Pervasive dolomitisation of the Waulsortian Reef

Partial silicification of sub reef transition and
supra reef limestones (cherts)

Pervasive alteration of supra reef volcanics -
chloritisation (Mg-Fe mass gain plus loss of
alkalis and silica and more minor sodium and
potassium)

Pervasive alteration of dykes and sills, including
intrusive breccias, within reef and sub-reef
limestones.

Massive sulphides replacing Black Matrix
Breccias within basal part of Waulsortian reef.
These sometimes modified by later re-brecciation
during volcanism (intrusive breccias) producing
polymict breccias...

The Black matrix (and re-brecciated poymictic)
breccias are very extensively developed laterally,
and in places extend for —150m above base of
reef. It is unlikely that the availability of host rock
will be a limiting factor to massive sulphide
development and potential exists for larger and
thicker bodies of mineralization, especially in
principal lenses adjacent to controlling ENE
faults.

One cluster of partially explored massive sulphide
lenses, enclosed within a largely unexplored area
covering 10 kmz, indicated at Caherconlish.

Two small massive sulphide lenses at
Castlegarde.



On the basis of exploration of the Pallas Green Trend to date, the Pallas Green Trend appears
more powerfully and aggressively altered and mineralized, and the development of black
matrix (and re-brecciated polymict) breccias more extensively developed, than the Lisheen
Trend. Itispossible that these factors could translate into a greater potential for massive

sulphide development along the Pallas Green than the Lisheen trend.

In terms of exploration potential, unmineralised and unbrecciated areas could probably be
considered sterilized if drilled at 400m centres. (It would be unlikely that alens of over 5
million tonnes would remain undiscovered at this drill spacing). If either mineralization or
black matrix breccias are present, which appears to be the situation throughout most of the
alteration trend, then the ground could probably only be considered sterilized after drilling on
at least a 200m centres, as low grade holes appear commonly within breccia lenses of

Lisheen type.

Using a 400m diameter of influence around drill holes within the alteration trend, see figure
9, and accepting the widely accepted premise that drilling is the only effective means of
exploration, it is apparent that approximately 70 percent of the alteration trend remains

unexplored and that much of the remaining 30 percent has been only partially explored.
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Figure 12: Areasof the Pallas Green alteration trend unexplored and partially explored.

Peter A. Tyler-January 23" 2007 6



MINERALISATION

Lisheen-type mineralization, such asthat discovered to date along the Pallas Green ateration
trend, is hosted by a system of Black Matrix Breccias within the basal part of the massive
Waulsortian limestone unit. These have been interpreted as hydrothermal in origin, a product
of the same hydrothermal system that introduced the alteration and sul phide mineralization
(sulphide alteration). It is possible, as discussed above, that the breccias were developed by
deep karstification within the Waul sortian due to localized uplift and erosion during
deposition. The more extensive preservation of the suprareef stratigraphy at Pallas Green
provides evidence to support this concept. One thing that is clear from both areasis that the
breccias clearly pre-date onset of hydrothermal alteration (dolomitisation and silicification)

and mineralisation.

The Irish zinc-lead mineralization would appear to have been formed by an alteration system
that persisted over arelatively long period of time. In any given area from gross relationships
give the same broad sequence of events:

1. Host brecciaformation.

2. Dolomitisation and silicification.

3. Pyrite/marcasite mineralization.

4. Successive periods of sphalerite-galena-pyrite mineralization, often with intervening

brecciation and overprinting of earlier sulphide textures.

The foca points for mineralization (sulphide ateration or replacement) appear to move
around in space through time, leading to a smearing out of sulphides. A range of
mineralogy is therefore present in regard, especially, to the relationship between early
massive pyrite and late sphalerite-galena. In some lenses early massive pyriteis replaced by
later sphalerite and galena. In others, there isa partial overlap of the early pyrite and later
sphalerite and galena, resulting in ahalo or partial halo of barren or low grade pyrite adjacent
to the ore. Inyet others, there is a complete separation between early massive pyrite and late

sphalerite and galena, resulting in arelatively pyrite poor ore and barren massive pyrite.

CASTLEGARDE

At Castlegarde (PL 3268), two lenses of massive sul phides were intersected close to the
Waulsortian Reef/ABL contact at relatively shallow depths. The principal body of

mineralisation consists of an approximately 250m long and 50m wide, lens of massive
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sulphides. It is orientated northwest-southeast wimaximum thickness of sulphides of up
to 10.25m in drill hole MN3268-9. The bulk of tieesulphides, however, were
pyrite/marcasite containing relatively low gradéziac and lead. Within this lens, the
massive sulphide mineralisation appears polarisgdawpyritic cap overlying high grade
base metal sulphides. The style of mineralisatameg from massive replacement to
delicately banded colloform textures that can bergurinted with coarsely crystalline galena.
Stringer and disseminated style pyrite, sphalariie galena are present for up to 10m below
the very sharp basal contact of the massive sugplidlling around the margins of this lens
has intersected narrow (<1m thick) bands of lowlgraassive pyrite and disseminated
sphalerite and galena. Drill hole MN3268-23, appraately 500m to the south of the main
lens, has intersected a second, smaller zone @&ratination.

Hole ID From To Thickness Zn% Pb %

| (m)
Main Lens
MN-3268-4 148.24 1515 3.26 21.2 4.05
MN-3268-9 161.58 164.0 2.42 11.99 1.77
MN-3268-15 155.25 158.15 2.90 18.21 2.16
MN-3268-18 160.85 162.05 1.20 13.77 3.41
MN-3268-18 164.62 165.13 0.51 6.17 0.51
Peripheral Lens
MN-3268-23 295.40 296.90 1.50 10.4 0.79
Table 4: Castlegarde massive sulphide intersections

Figure 13- Castlegarde massive sulphide lens
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