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COMMISSION

The present report has been commissioned by Empire Mining Corporation, a
company with an office at 307-475 Howe Street, Vancouver, British Columbia, V6C
2B3, Canada.

ASSIGNMENT

The assignment is to mesoscopically evaluate the quality, grade and occurrence of
wollastonite that appears to be the host rock of the Bursa copper sulfide
mineralization. The evaluation comprised two days, one spent on drill core
observations of specifically selected wollastonite-bearing sections (Figure 1), and one
day on wollastonite outcrops in the Demirtepe target.

Figure 1 Selected drill core boxes containing wollastonite-bearing
sections. HQ diameter (63.5 mm)

QUALIFIED PERSON

The person involved in the above assignment on behalf of HGRAB (Ltd) is Prof. Dr.
Rob Hellingwerf, EuroGeol nr 465 (2003) and member of the Society of Economic
Geologists (1988). RH's competence is based on more than 20 years of independent
consulting in Europe, Russia and Africa, amongst others on wollastonite from
Sweden, Greece, Siberia and Namibia. In addition, RH is attached to the Swedish
School of Mining and Metallurgy in Filipstad and to the University of Gothenburg
teaching advanced students in Ore Geology, Ore Microscopy, Exploration Geology,
and Economic Geology.




BACKGROUND

Empire Mining Corporation is aiming to get hold of economic parameters surrounding
the Bursa property located in western Turkey. Copper-molybdenum-gold seem to be
the primary contributor to the project development. As wollastonite is a conspicuous
constituent of the associated skarns, the question is whether wollastonite can be
included in the economic class of minerals here. For this reason the field visit was
carried out, accompanied by David Cliff, Yassen Khrischev and members of the
exploration team.

DRILL CORE OBSERVATIONS

The Bursa wollastonite is of the classical contact-metamorphic type where impure
limestones have been replaced by the paragenesis wollastonite, garnet and minor
pyroxene. In general, the drill cores display coarse crystalline fabrics, locally
deformed with folding textures, brittle zones and other signs of mobilization. More
specifically, wollastonite displays the following characteristics:

Crystal habitus and size : all from 1 mm fine crystalline developments in dense
aggregates (Figures 2, 3) to over 12 x 2 cm nematoblastic developments with near-
undeformed appearances (Figures 4, 5). Between these extremes the average
wollastonite shows as 1-2 cm crystals with variable degree of superimposed
compressive deformation resulting in locally bent and sheaved aggregates and
extensively flattened lenses and schlieren (Figure 6). The overall average individual
grain size is between 1 and 4 cm.

Figure 2

Fine crystalline developments of
wollastonite (+ brown garnet) in
dense aggregates.
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Figure 4

Uptol2x2cm
nematoblastic white
wollastonite develop-
ments with near-
undeformed habits.

Figure 5

Uptol2x2cm
nematoblastic white
wollastonite develop-
ments with light brown
garnet.

Figure 6

Radial aggregates of
white wollastonite in
light brown garnet-




Colour : The colour varies from the most common near-paper-white nuances (Figures
2 - 6) to not so usual light-brownish cremish and off-white hues (Figure 7). The
brownish-cremish wollastonite is often clearly associated with copper and/or
molybdenite mineralization (Figure 7), without garnet close-by. The near-paper-white
wollastonite occurs often in association with garnet, that may have been responsible
for the removal of components such as Fe and Mn during progressive crystallization.
These components would otherwise have resulted in a staining of the wollastonite.

Figure 7 Radial aggregates of wollastonite with chalcopyrite (yellow) and bornite
(purplish blue). Note that in the absence of garnet wollastonite is not
particularly white.

Paragenesis : wollastonite occurs in two fundamentally different parageneses.

1) wollastonite-garnet with minor amounts of pyroxene, epidote, traces of calcite
(Figures 2 - 6). Wollastonite-garnet proportions (W/G ratio) vary widely from
90:10 to 10:90 (Figures 8, 9). Both wollastonite and garnet can be extremely
course-grained with individual crystals up to 12 cm.

Figure 8 Coarse-grained wollastonite-garnet skarn, W/G ratio 70:30

Figure 9 Coarse-grained wollastonite-garnet skarn, W/G ratio 20:80



2) wollastonite-calcite in finely banded textures with a clear tectonic overprint
giving rise to shear-banding, flattening and folding structures on a 2 — 20 cm
scale (Figure 10, 11). The relative proportions vary between 75:25 and 25:75,
with an overall general estimate of 50:50 wollastonite to calcite (W/C).

Figure 10 Finely banded wollastonite-calcite rock, W/C ratio 25:75

Figure 11 Clearly banded and folded wollastonite-calcite rock

Grade: Estimation of the grade in fine-crystalline aggregates is greatly facilitated by
the use of a short-wave UV lamp. Usually wollastonite fluoresces in yellow hues
(Figure 12) and the Bursa wollastonite is no exception to this (Figure 13). It displays a
yellow fluorescence, quite distinct from the associated dark brown garnet and dark
blue calcite (in UV light).



Figure 12. Wollastonite displaying Figure 13 Bursa wollastonite with
yellow fluorescence, short wave. yellow fluorescence, short wave.
Photo Adam Jones, 2011

Timing of wollastonite development : the observation of idioblastic garnet
apparently replacing wollastonite (Figure 8) while elsewhere wollastonite seems to
replace garnet (Figure 6), is interpreted as the two calc-silicates being part of one
and the same contact-metamorphic event. The subsequent phase of epithermal
copper sulphide mineralization (Figure 7, 14) is obviously of a later, lower-
temperature sulfidizing event, deteriorating the quality of the wollastonite.

Figure 14 Epithermal chalcopyrite-bornite in brittle structures with
open spaces, brecciating wollastonite (white) and garnet
(pinkish).

TENTATIVE WOLLASTONITE CLASSIFICATION

Based on the drill core observations, two fundamental types of wollastonite ore can
be recognized:

Type 1 ore : coarse crystalline wollastonite in garnet skarn
Type 1 wollastonite ore can further be discriminated into
class A with wollastonite between 80 — 100 vol %
class B with wollastonite between 50 — 80 vol %
class C with wollastonite below 50 vol %

Type 2 ore : finely banded wollastonite in banded, fine — intermediate grained
wollastonite-calcite rock




Consequently, the following wollastonite classification is proposed:

Type 1A

Type 1B

Type 1C

Type 2

Wollastonite-garnet
skarn

Wollastonite-garnet
skarn

Wollastonite-garnet
skarn

Banded wollastonite-
calcite

Wollastonite
> 80 vol %

Wollastonite
50 - 80 vol %

Wollastonite
< 50 vol %

Wollastonite
25-75 vol %

An enlarged visual representation of these ore classes is presented in Appendix 1

OUTCROP OBSERVATIONS

An effective one-day visit to the Demirtepe outcrops gave a solid impression about
the geological distribution of the wollastonite on a larger scale. Apparently
wollastonite represents a number of steeply inclined N-S striking lenses and sheets
squeezed in between marbles. After weathering and erosion some of the calc-silicate
zones stand out as “pinnacles” (term launched by David CIiff, Figure 15).

Figure 15

Eroded wollastonite-rich structures with signs of silicification




Details on the appearance of the wollastonite are illustrated in Figure 16: Crystal
aggregates and sheaves up to 20 cm, small amounts of associated calc-silicates, and
a “cement-coloured” weathered surface that is typical for wollastonite.

Figure 16 Coarse crystalline wollastonite skarn, Demirtepe

RECOMMENDATIONS

Re-mapping of the cores is being planned following the proposed wollastonite
classification, and estimating the wollastonite in fine-grained sections using a short-
wave UV lamp. Block modeling will then result in a first tonnage estimate of the high-
to medium-grade wollastonite (type 1A and 1B, respectively), while the low-grade
wollastonite (type 1C) should be regarded as stockpile material.

Since the low-grade, type 1C wollastonite material is excessively rich in garnet, this
material should be regarded as potential raw material for garnet-based industrial
applications such as sandpaper, water filtration (low quality, more bulk), and more
high-tech abrasive material such as waterjet cutting sand, ceramics and glass
production. Prices lie in the order of 50 to 250 USD/ton.
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LOCATION IN RELATION TO THE GLOBAL MARKET

While it is of the utmost importance to assess the grades, tonnages, types of quality,
beneficiation techniques and industrial applications for the Demirtepe wollastonite, it
is evenly important to take into account the strategic location of this occurrence in this
part of the world.

The present wollastonite producers are active in countries such as China, India, USA,
Mexico, Finland, Spain and Namibia (Figure 17). Obviously, any wollastonite material
from the Demirtepe area could easily address potential markets in the entire SE
Europe, Russia, Middle East and NE Africa.

Figure 17 Wollastonite producers and output in 2005 shown as a percentage of the top
producer China (350,000 tonnes). Source: reference.findtarget.com
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APPENDIX 1

Type 1A

Wollastonite-garnet skarn

Wollastonite > 80 vol %

Type 1B

Wollastonite-garnet skarn

Wollastonite 50 - 80 vol %
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Type 1C

Wollastonite-garnet skarn

Wollastonite < 50 vol %

Type 2

Banded wollastonite-calcite

Wollastonite 25-75 vol %
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