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1. Geology of the Area

Geologically it is part of the greywacke-shale ctewpin contact with the Villuercas
Paleozoic. The Villuercas Paleozoic consists of dWidan-Silurian materials with
strong presence of quartzites whose morphologyectslthe folded structure of the
massif. It is a succession of anticlines (Almotib@r) and synclines (St. Lucia, Viejas)
with a strike of NW-SE and a great longitudinal eext and varying wavelengths
between 3 and 10 km. The Villuercas morphologyjscal of the Appalachian relief
where synclines form valleys and anticlines formumtains (Sierra Alta) and if eroded,
the Precambrian materials below are exposed (Alemonand Ibor).
The structure is complex due to the overlappinghoée tectonic phases, pre-Variscan
being the first one. While the macrostructure wasetbped in the first Hercynian
phase, it was refolded by a second phase thattaffébe entire area and some areas
intensively.

The fracturing, in the first stage associated wlith second phase folding, allowed the
development of fractures with abundant quartz sgdren (ductile-brittle shears) with
strikes N140 to 180° E and dips 60-70° W. Thesetdras are hosting the
mineralization of sphalerite and galena in San Roduate fracturing resulted in
fractures with strikes of NE-SW and WNW-ESE and ntayptain chalcopyrite (La
Favorita).

Fig. 1. Geology of the Area and location of most important occurrences




2. Previous Work Undertaken

Between 1980 and 1984 the IGME has conducted a eumbresearch programs
described below:

-Mining-Geological Survey of deposits of San Roddiming Group, Mina Niraflores
and others (Caceres, Badajoz).

-In October 1980. Includes a brief field surveytwit:10,000 scale mapping. Also a
recognition of the main occurences (San Roque,dwita, El Aguijoncillo, El Piojo,
Pozo Canela, etc..).

-In December 1981. Research studies for Pb-Zn-Shdrareas of Aldeacentenera and
Alburquerque (Caceres-Badajoz). A geochemical suwas conducted in streams with
sampling and analysis for Pb, Zn and Cu of 418 $esnwith a spacing of 500m.
between samples. As a result five anomalous zoh&bp @nd Zn (AL-1, AL-2, AL-3,
AL-4, AL-5) were detected.

-Three methods of geophysical prospecting weredest
Induced polarization, combined trielectrode andrgéd body, the latter gave positive
results.

-December 1981. Drill holes in Aldeacentenera Atgageres). Three drill holes were
done, SR1, SR2 and SR3 in Mina San Roque whickeugral mineralized veins.

-December 1982. Investigation of Pb, Zn, Cu in 8tate Reserves in Extremadura.
Geochemical prospecting campaign in soil, takemfrb379 samples, Pb and Zn
analysis and interpretation was performed.

-The five areas (AL-1, AL-2, AL-3, AL-4 and AL-5) ave prospecting with stream
survey. An anomalous zone (AL-5) located southani Roque was detected and could
correspond to the extension of the veins of thaemi

-December 1984. Research of Zn (Pb) strataboundsitspof upper Extremadura. A
geological map with 1:4.500 scale was constructediral San Roque. 18 drill holes
were also done.

-In the Mina San Fernando geological study and sampvas undertaken, as well as
two drill holes (SF-1 and SF-2).

-In San Roque was made a geophysical survey ifllddie (SR-13). In the anomalous
area AL-5 soil sampling campaign was undertakem w5 samples and analysis by
Pb, Zn and Cu that overlapped with geophysical aies (block chargeability-
resistivity and diploe-dipole profiles).



-Thirty-two drill holes were drilled by the IGME.

-Extending of the area of investigation of Zn-Pliha area of San Roque Mining Group
(Aldeacentenera-Caceres). December 1985.

-Computer processing of structural data collectetthé 2,800 meters of cores obtained.

-The geophysical survey carried out by the methotlground and chargeability-
resistivity, has not been shown to be effectiveldoating the mineralized veins, due to
the small size of them and the electrical discautynof the mineralized zones.

Fig.2: Location of Previous Works




-Geochemical soil survey done in the AL-5 gave assallt of well-defined anomalies
that correspond to mineralized veins, making thethad very suitable for systematic
exploration of the area.

- October 1986. Drilling of 13 drillholes were didl with continuous core, inclined 45°
to the vertical, with a total of 2704.5 m Lengthir®@ San Roque area, 3 in west of
Retamosa and 1 in the Villuercas vein.

The areas of interest that emerged in this survey a

- San Roque and its extension to the south.-Lariavo
- Villuercas Vein

- West Retamosa.

-Piojo Mine.

-Aguijoncillo Mine

Fig. 3. Topographic map with the most important mining occur ences




3. Metallogenic Map
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Number X_UTM Y_UTM Element Name
25 278353 4375705 Sb(Au) Mina del Aguijoncillo
26 279600 4380525 Pb-Zn Retozana
27 279600 4379900 Pb-Zn Retozanna Il
28 280388 4383526 Ph-Zn Mina Mantequera
29 280500 4380500 Ph-Zn Grupo Minero San Roque
30 280545 4381403 Sh Pozo Canela
31 281100 4380550 Pb-Zn Mina San fernando
32 282300 4381000 Cu (Co-Ni) Finca San gregorio
33 282412 4380535 Cu (Co-Ni) Minal La Favorita
34 282800 4381450 Cu (Co-Ni) Finca San gregorio
35 283100 4381600 Cu (Co-Ni) Finca San gregorio
36 283104 4382513 Cu Filon Villuercas
37 284000 4382050 Pb-Zn Minal el Molino
38 284250 4378500 Cu Alcornocal
39 284500 4380800 Fe Pefia del Castillo
40 286100 4382525 As (Au-Ag) Mina Soltura
a1 288700 4392450 Fe, Mn Fuente del Bao
42 290619 4375471 Sh-(Au) Las hambrientas
43 290656 4387430 Zn. Pb El Rostro
44 291170 4388780 Fe, Mn Pozo Gaspar
45 291188 4387410 Ph-Zn San benito
55 283050 4374850 Ph-Zn El Piojo Mine
61 283967 4369163 Cu Cerro Valhondo Mine
67 287700 4370500 Au Los escoriales
70 287920 4358570 Au

Table 1. Metallogenic occurrences



4. San Roque group

4.1 Introduction
The "Grupo Minero San Roque", located in Berzoo@eceres) is an important trace
in regards to exploitation of Pb-Zn in the regitinis a group of veins in a Hercynian
shear complex that affects the rocks of the S&iisyywacke Complex, where sphalerite
and galena were extracted.
The paragenesis consists of sphalerite and gal@&haminor amounts of chalcopyrite,
pyrite and some sulfides of Ag with quartz gangnd ankerite. There is no alteration
of any kind within the host rock, which would be iadicator of the low temperature of
the mineralizing solutions.
The sulfides are cementing quartz and ankerite,clwhiave crystallized in veins
generally parallel to the foliation.
In general, the mineralized veins are not defornmesi,has been inferred from the
observation of many mineralized samples of San Rogud San Fernando stocks.
However there are quartz veins (mineralized or d)que to the main veins (and
foliation) which are folded. Originally the minetadtion seemed to be related to
different degrees of brecciation.

4.2 Location

The Mining within the San Roque Group was an ojamnato extract Zn and Pb on a
Philonian field formed by a bundle of veins, withieast six orebodies, with orientation
N165° / 65°-75°W with variable width. ENADIMSA (188 determined that the vein
field is about 1,600 meters long and about 20@M Meters wide.

The San Fernando Mine, which appears 500 metersf\#an Roque and has an extent
of 330 meters and 1 meter width, which also shagsssof having been exploited. It
has two orebodies with orientations of N160 -174)3,60-70° W. The characteristics of
mineralization are common to San Roque.

4.3 Paleogeography
The study area is located in the southern halhef@entral Iberian Zone, where the
structures are arranged with strong NW-SE oriemtatieading to a succession of
anticlines and synclines, surfacing in the firstatemials belonging to the Upper
Precambrian.

The transition from one unit to another has bede\als slump-gap more or less clear
way, but given the characteristics observed inares, it seems more reasonable to
think that this limit is not abrupt, but graduabdmetween the two units there is a transit
zone, where the mineralized area of San Roque vsiatdl.



Main facies

The materials studied can be grouped in a seriesacks, to produce a first
paleogeographic approximation.

The different facies are very general facies, whicduld comprise a large number of
subfacies, able to characterize different sub-emwirents, but given the limited
sedimentological knowledge of CEG is not possiblegecify more yet.

The main features of the facies defined are:

a) Deep marine facies

Corresponding to a minor facies alternation. Jasaltel lamination and some "ripples

and cross-lamination” have been observed.

These facies are the most develop in a region scal they include all the fine facies
of more or less deep areas, although strictly hohatch deposits abyssal plain, after as
will be shown later, the delimitation of the slapezague and with certain peculiarities.

b) Slope facies

The typical materials to characterize these fa@kstolites) are outside of the zone, but
it is nonetheless pebblymudstones are often presehareas with slumps, showing the
existence of slopes.

c) Platform facies
Appear characterized by the presence of regiomedtones, dolomites and schists.
Usually present irregular width.

There are interbedded carbonate and clastic fawéh, gradual transition between
them.

All these carbonate deposits appear to be linkebdegrowth of algal and stromatolites.
Within the platform facies, it is noted that theme detrital deposits, so it really should
speak of a detrital and carbonate platform, althotigs clear that the carbonate levels
are more readily determinable.
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Fig. 43 ESQUEMA INTERPRETATIVO DE DISTRIBUCION DE FACIES.(1) UNIDAD INFERIOR. (Z) UNIDAD
SUPERIOR ( Leyenda en la Figura 45) :

Fig.4. Paleogeographic Cross-Section

This paleogeographic outline allows one to obsarvevolution of the basin to
shallower environments (FIG. 4) with a overlappaiglatform and slope facies,
typical of the upper unit, to finer and deeperéadn the lower unit. This corresponds
to a model of coastal progradation, which is pa$sed conditions of "offshore" to
intertidal and supratidal areas.

Within this scheme, the mineralized zone of Sanugdg located at the transition zone
between slope and deep marine facies, correspotalihg sedimentation of
intermediate and outer fan environments.

4.4 Mining history
The first traces of mining activity in the studyearare found in the remains of the
Bronze Age, some 3,000 years ago.

Vetones Celtic warriors occupied the study arethédfourth century.

Walled enclosures built like Castro La Coraja, n@ddeacentenera to defend their
positions were constructed and it is very likelyctmtinue the exploitation of mineral
deposits to source metals, especially iron, necgdsm the manufacture of lances,
knives, and horse tack utensils for war.

10



In 25 BC, the Romans gained the territories ofvé®nes in Villuercas. Also, there was
the appearance of numerous villas and mines arduguosan, Berzocana, Solana,
Canamero, Retamosa among others. The Romans wereulaaly interested in the
argentiferous galena and iron from the ilmeniteiwr alluvium.
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I

Fig.5. Lead Ingotsfrom the Berzocana M useum.

In the mid-nineteenth century, the region of Vilices saw a regeneration of mining.
The existence of deposits of Sb, Cu and especiallyand Pb allowed for the
exploration and opening of mines; first governedfameign companies then by local
initiatives. A resurgence in mining contributed deely to new state legislation for
mines and especially the Mining Act of 1949.

Although we do not know the exact date of operation San Roque or the
Aldeacentenera Group, we know that operations redum1898 on old mine workings
from the mid-nineteenth century. These old workimgge known as Mina Aguijén,
named after the meadow that surrounds them.

In December 1898, the company "Minas Metalicas dérelhadura”, with social
residence in Brussels, leased the mine for expioitaAn old shaft 28 meters deep was
dewatered and production of Zn began from a veispbialerite from which 250t was
extracted in 1900 by the method of enhancementh&t year, San Roque Mining
Group had 22 men inside the mine, 14 men outsiglenine, 12 women and 17 boys. In
1903, mining operations to produce Zn Mine in SamBkndo began, very close to San
Roque.

In 1908, three veins, vein 1, 2 and 3, from W tdi&iributed in this order, with strikes
of N-S and dip of 70-75° W were exploited. A fouktbin was unexploited. They are
parallel and identifiable on the surface by quadicrops. The veins were visible from
a long distance and in the north were crossed loyfawlts that formed an angle with
the veins of about 45-50°. Veins 1 and 2 producad little sphalerite and galena. The
vein 3 produced 85% sphalerite and 15% galena aviginade of 50% Zn in sphalerite
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and 55% Pb in the galena. In 1908, the averagd yiet square meter was 700 kg of
ore.

Between 1909 and 1915, due to low metal priceslamdrirst World War, the work was
halted in San Roque. Only washing mineral tailimgwe sold, as happened in 1913
with a production of 60.2t of sphalerite and 9.8&id galena.

In 1922, three veins in San Roque with widths betwe.5 and 2 meters were exploited,
with average width of mineralization of 30 to 4htimeters.

In 1956, explotation began again after the recanstn of the mine. Until 1962,
production at the mine was increasing, with a ayergrade of 7% sphalerite and 1%
galena.

The fall in lead prices in 1963 led to the declifiexploitation until the current date.

In 1980 the IGME initiated a series of researchundbthe area of the "State Reserve
Aldeacentenera”

Fig.6 Mine Buildings at San Roque
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4.5 Structure
Structurally the mineralization is in a shear bamistral to the main Variscan
deformation.

Fig.7 Structural Map of the San Roque group.
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4.6 Mineralogy
The mineralization is mostly pre or non-tectonidtheugh there may be local
phenomena of remobilization, resulting in postdeat overprinting. The mineralogical
composition consists of sphalerite, galena, chaletep pyrite and ilmenite.

The mineral paragenesis observed in the sampléseofailings is from most to least
important: sphalerite, galena, pyrite, marcasité analcopyrite. Gangue is formed of
guartz and carbonates (the last one to a lessentgxtAlso there is a presence of
accessory minerals of pyrrhotite and boulangerite.

The mineralization is associated with silicifiedhes and is subparallel to the foliation,
and it is present usually as massive or slightigdea units interbedded in the host
rocks. Although sometimes it may appear as diss#ioims or filling cracks, which
seems to indicate a syngenetic origin, withoutngilbut epigenetic phenomena as a
result of subsequent remobilizations.

4.7 Origen of mineralization
There are several factors to consider for estahlistihe possible origin of the
mineralization.

The metallogenic studies indicate that mineralratis low temperature, noting the
abundance of cataclasis or deformation phenomeataaffect the filling of the veins,
such as the existence of shears and tectonic asis¢h sphalerite and deformations
more plastic in galena, as well as mortar and shpdesure textures in the quartz,
which indicates that the mineralization is fundataéiy syntectonic, although logically
it is not included local remobilization that takiege later.

The relationship of the mineralized shear zonéssed on:
- Apparent structural control of the ore bodies

- Parallelism between mineralization and vein

- Intense deformation undergone

- Strong silicification

Of all the 33 mineralized levels studied in theespr76% are related to intraformational
breccias or slumps, while the rest (24%) are rdlatgh greywacke leves more or less
silicified, but Zn and Pb contents of these |atter significantly lower.

The common link between mineralization and intrafation breccias and slumps
suggests that these facies are areas favorablindoemplacement of mineralization,
because they have good condition of original ptypsind also in the rest of the facies
the mineralization appears sporadically and alviidlirsy cracks.



There is a clear structural control of minerali@aati but there is a close relationship
between the ore bodies and facies of intraformatitaneccias and slumps, leading to
the origin of the mineralization as confusing.

The absence of thermal metamorphism and graniticraps (the closest are about 20
km from the study area), indicates that the minezdl bodies are due to mineralizing
solutions that have originated from low temperatmeironments.

Associated with the second Hercynian phase, wimdhe study area and in other areas
of Extremadura is a phase of inhomogeneous defaymat develops parallel shears to
the folation easily identifiable because the dilation that occurs in them.
Simultaneous to the development of the shears tisefiid mobilization which is
confined in the gaps parallel to the foliation tpetviously had functioned as planes of
movement of the shear. From the mentioned fluidsu quartz precipitation,
carbonates and sulphides, this precipitation imftate to post-kinematic with regards
to deformation produced by the second phase, irR&gie and San Fernando.

There are two later stages of remobilization relate development of quartz Q2 and
Q3, which do not have economic interest.

Associated with silicified zones:

The mineralization of Pb-Zn-Cu-Sb of Aldeacentersgea are associated with silicified
zones that developed in the late stages of thendadercynian phase. This phase that
produced inhomogenous deformation was responsibliné placement of granites in
Centro Extremefio Center.

Thus the age attributed to Pb-Zn mineralizatioBaf Roque by IGME (1984) is in the
point of view too old (stage 1, pre-granitic intiarss)

Mineralization associated with late fractures

In the mapped area three occurrences have beetifigeassociated with late fractures:

With abundant secondary Cu (malachite-azurite)tkxtat the Rio Berzocana, on an
important vein recognized with a length of morenttikm and NE-SW strike. The
fractured area is about 2m thick and within it éhisran area (50 cm) more brecciated in
which the ore is found, associated with quartz, emting the grain of the host rock.
It could be a SW extension of La Favorita displacethward or other parallel fracture.
The presence of native silver, was detected imticeoscopic study,

Mining conclusions:

There is existing mineralization in the area of ZM, Cu and Sb. It has been
differentiated into two types of occurrences:

1- Associated to silicified zones of second stages.



- San Roque -San Fernando (Zn-Pb-Cu)
- Villuercas -Alcornocal (Cu)
- Las Hambrientas -Pozo Canela (Sb)

2 - Associated with late fractures
- La Favorita (Cu)
- La Suerte (Sb)

The first type is more abundant and has greateraunix importance than the second.

Except Cu occurrences, Alcornocal and Villuercdlspther are known since ancient
times and were object of mining operations. The tnimportant explotation was the
San Roque Mining Group, inactive since 1964.

The best known mineralization is San Roque-San dfelm. Seems to be low
temperature, Blenda-galena-pyrite-chalcopyrite typéth quartz and carbonate
(ankerite) gangue. The mineral is cementing thatguarbonate veins, parallel to the
foliation, whose crystals grow perpendicular tolevand preferably not deformed.

4.8 Soil Geochemistry
1379 samples were taken according to a grid of 260kon an area of 6 km2. This mesh
has not been constant. In some areas a mesh 010 kas been used and others with a
more distant and less favorable size, 50 x 200.céntain areas with evident
contamination, sampling has been avoided, so @rersome localities without samples.

The elements analyzed are Pb-Cu-Zn-Hg and Sb. &tter Itwo are included for
information on mineralization at depth. All elemenivere analysed by atomic
absorption.

In conclusion

- Cu and Sb, are located outside of the mineradizat

- Only has detected an anomaly of Pb-Zn (anomajyotated east of San Roque which
corresponds to the mineralization known San Fermamdl denouncing a rather meager
surface development apart from polluting effectsadings and paths.

- A clear grouping of Hg (Anomaly B) do not coineiavith high values of Pb-Zn,
which, in principle, can be regarded as an indicatalepth appears mineralization.

- A field survey of the anomalous areas revealeddationship between the anomalies
with the tailings from San Fernando, which makesalid this area for future work.

-The anomaly of mercury is poorly defined and itNegbbe necessary to sample on east
of the area to delimit it accurately before undarg follow-up work.



Fig. 8. Soil Sampling L ocation
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Fig. 9 Location of anomalous ar eas, results of the soil sampling
s




4.9 Stream Ceochemestry
In December 1981 a geochemical survey was condirctgdeams with sampling and
analysis for Pb, Zn and Cu of 418 samples withazisig of 500 m. between samples.
As a result five anomalous zones of Pb and Zn (AR1-2, AL-3, AL-4, AL-5) were
detected.

Fig.10 Stream Sampling carried out by IGME in 1981
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Fig. 11 Geochemical map of Pb and Zn from the samples taken by IGME
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Fig. 12 Geochemical map of Cu from the samples taken by IGME

4.10Trenches
The absence of soil geochemistry anomalies and the low resolving power of geophysical
prospecting methods-tested by the IGME- led to abandon indirect survey methods and raise
the need to cut through pits of potential orebodies located in the North and South of San
Roque and San Fernando.

The high degree of weathering that causes the original sulfides contained in the veins have
disappeared almost entirely and there is no more than mass of iron oxides, which greatly
hindered the investigation. For this reason they have not been sampled in the pits for chemical
analysis.

4.11 Drill Holes
The trenches have highlighted, in the northernsmdhern extensions of San Roque, a
set of veins whose mining interest can only be icor&d by drilling.

21




There are nine drill holes and have a strike of \&AEA a dip of 45°, the machines used
were Neptune 1500 and Neptune 2000. It has bees with continuous core extraction
using a wireline and diameters ranged between 824&nmm. The recovery was at
most close to 100%. A total of 2,054 meters has loedled.

PUESTA A MASA
~ e s-13
BLOGUE DE RESISTIVIDAD - = A

_~CARGABILIDAD N2 }——

Fig.13 DrillsHoles L ocations

Core SSR 1Column No. 35) 180 meters.

(x: 280470, y: 4380730; z: 549)

The geology is inverted in all the core.

The cut materials are predominantly pelitic-greykeaalternations on thin banks
interbedded with some several meters of massiwesgrekes. There is no much quartz
veins. Only in the meter138 there is a wide quegin followed by a tectonized zone,
all without visible mineralization.

This drill holeconfirms the absence of mineralizeths in north of the San Roque fault
in this area.

Core SSR ZColunb No. 36) 243 meters

(X: 280405, y: 4379655; z: 541)

The geology is normal until the meter 17 from whiglmverted to 107, and then returns
to be normal until about 178 meters where agairebersed until the end of the core.
The step from normal to inverse geology is not wefined. The materials are
predominantly alternating shales and greywackesilliimeter to decimetre banks with
some wide banks (5-10 m) of massive greywackegcéa}y in the 111 to 122 m and
157 to 171.



There are veins of quartz frequent, some minemhzi¢h sphalerite visible mainly in
themeters165,173, 175, 205, 208 and 228.

Core SSR 3Column n° 37) 244 meters

(X: 280460, y: 4379215, x: 552).

The geology is normal until the 143 meter and thitee, inverse.

The materials are predominantly alternating shatesgreywackes, with some banks of
massive greywacke of 1-4 m thick.

Very abundant quartz veins had been cut with 1 nveigke all without mineralization.
With this core was confirmed the suspicion thatpeally there is no mineralized veins
in relation to the normal flank of the anticline $dn Roque.

Core SSR 4Column No. 38) 265 meters

(X: 280650, y: '4 .379.370, z: 560)

The geology is inverted in all the core.The matsr@ae predominantly alternating
shales and greywackes. There are wide sectionasdine greywackes throughout the
core (widht to 12 meters).The mineralized veinsuo¢broughout the core, the wide is
up to 35 cm and the Zn contain is significant.

This core confirms the southward extension of Sague veins, known in previous
campaigns.

Core SSR §Column No. 39) 240 meters.

(X: 280610, y: 4379205; z: 563)

The geology is inverted until meter 25, where ismal up to 57, being then inverted
through. The structure is repeated on the core 38&&ding the hinge of the anticline
of San Roque.

The materials are greywacke-pelitic alternationth\@bundant massive greywacke
banks up to 20 meters thick in the second halfefsturvey. The quartz veins are
abundant but poorly mineralized (meters 64, 97, 108, 170, 176, 178 and 255).
This core confirms, like the SSR 4, the southwattérsion of the veins of San Roque.

Core SSR @folumn No. 40) 215 meters.

(X: 280570, y: 4378930; z: 556)

The series is inverted in all the core.The mateaaé predominantly greywacke-pelitic
alternations with few massive levels of greaywageo 5 m thick.

The quartz veins are abundant although scarcelgnalized and very low content
(meters 149, 153 and 119).

This core seems to indicate the southern limitasf Roque Veins.

Core SSR {Column No. 41) 233 meters

(X: 280745, y: 4378740; z: 558)

The geology is inverted in all the core. The materare predominantly greywacke-
pelitic alternations with low massive levels of gmacke. Abundant quartz veins but
generally poorly mineralized.

This core, with the SSR-6 and SSR-8 seems to corifie no extension of the vein set
of San Roque to the South.



Core SSR &Column No. 42) 230 meters

(X: 280580, y: 4378735; z: 545)

The geology is inverted in the whole core. The mialeare predominantly greywacke-
pelitic alternations with low massive levels of gmacke. The quartz veins are
abundant but very poorly mineralized in general.

This core confirms, with the two previous, the émdouth of SSR 5, of San Roque
mineralized veins.

Core SSR gColumn No. 43) 201 meters

(X: 280410, y: 4379405; z: 541)

The geology is normal until the meter 45 from whiglmverse. This change correspond
to the hinge of the anticline of San Roque, asSR& and SSR-S.

The materials are predominantly greywacke-peliteraations with abundanc of
massive greywacke levels in the central part otthre. The quartz veins are abundant
although mineralized only a vein in the meter 6Biseralized.

This core confirms, as SSR 2 and SSR 3, the absdmameralization in the normal
flank of San Roque anticline.

Conclusion of the drill holes:

From the columns of the cores, they have showngare of sections (map No. 64) in
which interpolating cutoff from the cores with miabzed veins and assigning to these
veins a dip of 70 ° westward, it has been drawthi®retical traces in surface (map N°
64 and 30).In general these superficial tracescténwith the veins cut in the trenches,
confirming the validity of the applied angle of dip

Seven ore bodies have been identified corresporidingins whose line is obtained by
joining cutoff points in the cores.

Besides these seven major veins there are quartg wath millimeter and centimeter
widths sometimes also mineralized, which are noisiered to be generally isolated
and therefore would not be exploitable.

The limits of the vein field are defined as:

-To the North, San Roque fault, with strike ENE-WS\Weyond which no mineralized
veins appear. Probably San Fernando veins arentsaation.

-To the South, from the core SSR5 do not appeaemiized veins and it seems that is
not a precise limit, but to be coined.

-To the West, the hinge of the San Roque Anticlimalwhose normal flank (west)
appears veins, but not mineralized.

-To the East, it has not located any structure éxgiains the no presence of veins
beyond the vein VII.



Thereby a vein field is delimited with a maximumdgh of 1200 meters and a width of
300 meters associated with a shear zone.

It was impossible to study the total meters drifécb24 m '26) for limited time, so six
cores were elected in June, with a total of 129985 for which the minimum
observations were made to obtain a first charaztton. The cores used are: SR-5, SR-
6, SR-7, SR-10, SR-14 and SR-18.

4.12 Economic I nterests

In summary, the present study it can be concluded there is data to suspect a
potential economic interest of the studied bodidss interest will primarily focus on
two types of options:

1) Primary sulfides (base-metals), especially Cu.

2) Noble metals, especially silver, apparently tedlato supergene processes linked to
the oxidation zone. No detected supergene enrichprtenesses of Cu.

In our view the mining potential of the study aretill cannot conclusively be
determined due to lack of subsurface informatioraieas away from San Roque-San
Fernando.

With the level of information available it can hecepted that the width of the known
orebodies in San Fernando-San Roque is very sdetdlrieter) and separation between
them excessively large (decametric to hectometHowever the recognized length of
this ore bodies is large (kilometer).

However this study has highlighted the abundancsilafified zones of San Roque
type, although the most frequent individual widtasging are from 25 to 50 cm, it was
found that often grouped in bundles in which theedir frequency more probably it is
between 0.1 and 1 vein/m and with a maximum widtb e. Also in some cases the
vein sets are grouped into corridors with hectommetidths (North Sector).

If we admit that the silicified zones (Q1) of sedophase were potential deposits
without surface expression mineralized (occurrepnaess clear that the mining and
economic potential of the area would be huge ndy dor its wealth but by the
geometric features of some of them, likely to b&riké open pit.

The research should seek to recognize, by soilhgeoistry, trenches and drill holes,
the North and South extensions of San Roque andF8amando and the area AL-5
(new geochemical anomaly).

4.13 Reserves Estimation

The area of San Roque deposit has recognized afiedinwith seven main bodies

defined, with 1,297,350 tons at an average grade).82% Pb and 6'59% Zn.

The vein field is extend to a maximum length of0D2n, with a total width of 300 m

and a recognized maximum depth of 250 m. Beingratgd between 20 m and 60 m,



as minimum distance and maximum respectively. Thkesof these bodies is N15°E
and dip 70 ° W.

From the number of inferred tonnage would have dmave the tonnage already
exploded in San Roque Mining Group, which for ladkaccurate data on its operation
has not been calculated. However, the exploitead aféects at least 3veins with a
maximum length of approximately 200 m and 50 m deptognized.

Length Depth

Vein Number (m) (m) Medium Thickness (m) | Tonnage | Pb (Tn) | Zn (Tn)
1 140 140 0,63 35809 8,59 | 1554,11

2 440 90 0,38 43639 | 672,04 | 2277,96

3 690 11 0,71 142071 | 667,73 | 6009,6

4 540 160 0,99 248054 |2505,35|28278,16

5 600 210 1,14 416556 |4248,87 |24618,46

6 490 250 0,63 223807 |2081,41|12801,76

7 500 235 0,55 187412 | 468,56 | 9989,06
Total 1297350 | 1652,52 | 85529,11
0,82% 6,59%

*Estimated Density: 2,9

Reference: IGME report-6502_0005 (Informe finakiddajos 1985-87,MEMORIA,;
Final Report of Works from 1985-87, MEMORY)

4.14 Conclusion
From studies, we have obtained a number of cormigghat are indicated below:

- The study area is located in a regional paleoggaddgc context, being framed in a
wide transition zone between slope facies and daapene facies.

In the materials studied, we have characterizedthetures, facies sequences and the
most frequent.

- The general features of the average sedimentd#@pnosits correspond to intermediate
and outer fan.

- When there is a close relationship between orielsoand specific facies consist of
slumps and intraformational breccias. Althoughsitrécognized as a factor of more
visible structural concentration, one cannot rulegrimary origin of the mineralization
for establishing genetic hypothesis.

Have been identified and mapped numerous bundledraaitures and silicified
throughout the area, both in the San Roque (mdpta©12) and the remaining area of
the Reserve (drawing No. 4).

The estimated tonnage is about 1.3 ¥ IOwith an average grade of 0.82% Pb and
6.59% Zn. With the current price of Zn and Pb i$ laalittle economic interest, both for



its overall dimensions, as for being far apart éowl thickness bodies. In any case,
should be deducted from the total reserve, andltieady exploited, which has a length
of approximately 200 m and a depth exceeding 50 m.

However, if the price of Zn and Pb had a significaoonomic assessment, should be
consider the feasibility of carrying out the opematof the San Roque Mining Group,
given the longitudinal extension presenting veatdi

5. La favorita

The site is an example of kind of copper minergiirafrom the last hercynian. The
mineralogy, textures and geochemistry of the ore stadied by light microscopy and
in thin sections and polished sections; X-ray difron (XRD), electron microscopy
(EPMA), X-ray fluorescence (XRF) and atomic emissspectrometry (IepAES).

The mine La Favorita is a small-scale operatiome iday today, in which copper
minerals were extracted.

The site of La Favorita is formed by a beam Ph#danconsists of three main veins
orientation N35 © -45 ©/ 90 °. Becomes a lengthQff meters and the thickness of each
vein is between 1-1.5 meters. Hydrothermal alteratiappear. Silicification processes
and apatitizacion are closely related to the pramorof metallic phases, so that the
more intense of these, the greater the amountlfadesst

The electron microprobe analyzes as well as ICPA&® revealed abnormal levels in
certain elements having the sulfided phases. Th&apyrite analyzed have values are
Sn to 2%, Moup to 5800 ppm, 2400 ppm Pb, Bi upd@0lppm,, 680 ppm and Ag up to
470 ppm Sb. In some cases appear centered chateopyth up to500 ppm Au and

Pt to 1300 ppm. Sphalerite and chalcopyrite are often associai#ie whole
mineralization has content of 5.1%, 2% Cu, 1100pim800 ppm Zn, 600 ppm As,
400 ppm Sb and Co, 200 ppm Pb and 33 ppm Ag. Rieggtite genesis of the deposit,
it was due generate tension shear fragile conditineralizing fluids could be related
or not, with igneous bodies outcropping and thet hosk is a metamorphic rock,
although it is likely to have a mixed origin.




6. Villuercas’s Vein

These zones are silicified from second phase, tiéssame type as those observed in
San Roque but surface mineralization has Cu asxdacp minerals (malachite).

The occurrence at Villuercas consists of sectiohgchvare displaced from the same
vein affected by a fracture with a sinistral WNE-Slivection. It is located in the NE
section of the map area and crosses the River Abreomd Retamosa-Solana Road.
The most striking evidence of this is the sizehaf structure in which it is located, that
area has been recognized in more than I'skm veitliing thickness between 5 and 20
m, and the abundance of oxidized products thatangs are reminiscent of a possible
"gossan".

The average orientation of the vein is 165 SW Shkited by Ordovician quartzites
which are in contact with the materials that cdoti the CEG (complejo esquisto
grauvaquico) which is the host rock to the veins.

On the road, south of Almonte, and thanks to soewent works on the banks of it,
outcrop can be seen showing the Villuercas vein.dafe identify: 1) highly oxidized
zone with traces of carbonates of about 5 m thisgneith a thickness of about 20 m.
2) Zone dominated by host rock (phyllite and gregkeg crossed by very tectonized
numerous quartz veins with carbonates and siletifevard more-thickness to the roof
10 m 3) Very rusty area quartz and carbonates {dickness) with Cu visible.

Samples from each of the three sections gave anoa&klues of Cu (7400 ppm) and
Ag (99 ppm) in the third section (Sample 100-FQ AAE-1). Content in Pb

(120 ppm) and 21 ppm Zn, decreased gradually tosvtire bottom, like Cu and Ag,

with values of 70 ppm Cu, Pb and Zn 10 ppm 15 pprthé second section and Cu
values of 13 ppm, Pb <I0 ppm, 8 ppm Zn and Ag <& pp the first section (Sample

ALDEA-FQ-100-E-3).

It was considered of great interest to recognize lolyill hole thee unoxidized sections
of the Villuercas veins (see section 5.2), andttiolys the potential litogeochemistry by
metallic elements in the host rock of Villuercasinge Regarding the occurrence,
Villuercas cannot be regarded as a resource béftias been traced to depth by drill
holes in order to confirm the presence of primarynaralization and characterized
appropriately. If the results were positive, dimens of the structure show that it could
host a huge reservoir.

The presence of mineralization in this vein waslent in the geological and mining

1:5000 scale study’s.

However, the contents of Pb, Cu, Zn and Ag surksraples are encouraging in some
cases, so it was considered necessary to makeba firaletermine the depth extension
of the mineralized structures, their developmert eontent. This survey was located



west of the vein and with an inclination of 45K e tmaximum allowed by the machine
used (Neptune 1500), in order to cut the structwisthe lowest possible angle.

Core SV-1(Column N° 19)

Coordinates (x: 283.300, and: 4,382,050; z: 485) ..

The materials are greyvakes banks and shales in tlogkness (millimeter and
centimeter) with ill-defined boundaries trasposici@lue to the high degree of
tectonizaciéon. The quartz veins are also very feeguremobilization and form a
anastosomade network on the rock.

The most intensely tectonized and greater propomibquartz veins area is between
41.5 and 57.7 meters that corresponds to whatitatestthe outcropping quartz core of
Villuercas vein.

After this stretch and many veins appear centimeuiartz veins along the probe.

The contents of Pb, Zn and Ag are very low, theimam of Zn is at 199 meter reef
with 840 ppm. The Pb gives a maximum of 28 ppmesibnd less than 2 ppm.

These low contents induce rejected this area, takinough the development of this
structure in surface and depth is significant amhsing aspect would have to present
a much greater grade that raised a continuatidmeoinvestigation.

/. Retamosa west

7.1 Geochemical prospecting in the drainage

The area displayed stands next to the works of Bague and San Fernando. It
occupies a strip which lies to the east of the wm® and extending south and north,
with the same direction as the veins. The samptre &nalyzed for Pb, Cu, Zn, Sb and
Hg by Atomic Absorption. When the plans for distiilon of elements is overlap with
the veins, it is found that those bodies that mayelading to the presence of anomalous
samples, to a narrow band, are limited to the mar#h quadrant of the survey area, with
a length of around 1,300m and a width not excee@®@m. This body is positioned
parallel to the veins leading to the mineralizatwdrSan Roque and San Fernando and
would, therefore, a new system that can be mireadli

7.2 Drill Holes
Drill hole SWR 1(Column No. 16)
(X: 280710, y: 4383305; z: 566)
Stratigraphic and tectonic criteria indicate ttreg series is reversed throughout the
survey.
Overall in the upper most abundant detrital makégieeywacke) being towards the end
of the survey most abundant shales, which appdaanks several meters without
almost greywakes collations.
The veins are abundant in 53 to 66 meters, 988cahd 144 to 154. They are white
guartz veins, ie hydrothermal appearance and éttleo tectonized.




The contents of Pb, Zn and Ag do not exceed 12Bahd <2 ppm, respectively, so we
can say that they are almost non-mineralized.

Core SWR-2Column No. 17)

(X: 280510, y: 4383235; z: 547)

Criteria indicate that the polarity is reversedesethroughout the core.

Are the predominant materials in alternation withigc and greyvakes levels, the last
in minor proportion.

In the level with 20 metres there is a level ofglomerates with some grains with
centimeter and pelitic matrix.

There are veins in 8 to 14 meters and 104 to 1B&y &re white quartz veins with
hydrothermal appearance and little tectonizado.

The contents are very low (max Pb: 70 ppm, Zn: 1860 and Ag <2) so we can say,
as in the previous survey, this area is poorly nailieed.

Core SWR-3See map # 18)

(X: 280385, y: 4383520; z: 547)

The cut materials are mostly detritus.Greyvakediaeeto medium grained with few
pelitic intercalations towards the end of the syfvecome greyvakes massive medium
to coarse grained.

No cut veins and cut materials do not exhibit anooscontents or red colors and
surface but the normal appearance of greywakeadhamut the area.

7.3 Conclusion
From this drill hole campaign the following condluss can be drawn:
- The series, as in much of the area of San Ragueyerted and thus corresponds to a
reverse side of a large structure.
- The cut materials are greywakes, similar to tradse rest of the area, perhaps with a
sharper differentiation between lithologies and 9 banks. Levels of conglomarates
have also been cut.
-The veins cut correspond roughly to those recaghin surface and present a different
aspect of San Roque, with white quartz, with a ¢pade of tectonic and without visible
mineralization. This shortage of sulfur have beenficmed by the analysis: Pb contents
are all less than 125 ppm, the Zn, less than 1a@@Gsilver, less than 2 ppm




8. Piojo Mine

“El Piojo” is located on a narrow strip of Upper idBan age materials which are
generically referred to as "banded shales" with teasional occurrence of
conglomeratic units. The materials are placed maaow syncline subparallel to the
Villuercas Mountains.

There is evidence of having been worked prior t@6l8he date on which it was
abandoned.

The mine was abandoned in 1876; the renewed intefethe mine is due to its

similarity to the San Roque mineralization, as\vhe is affected by the same tectonic
episode resulting in mylonitization and a fine-gead mineral texture exhibiting both
sphalerite and galena. The silicification of hastkris lower than in San Roque.

El Piojo is parallel to San Roque (approx. 1709 t#ve Berzocana-Cafiamero fault, it is
suggested that the vein from EIl Piojo is found opagallel fracture subordinate from

the main fault zone, as in San Roque Mine. El Piopoild be a mineralized vein from

the first mineralizing phase and deformed durirggifercynian second phase.

No geochemical analysis has been undertaken onlesufinpm this locality, therefore it

is suggested that future work should be focusech g@mchemical surveys, analysis of
outcrop samples and geophysical surveys.

9. Aguijoncillo Mine

The "Mina del Aguijoncillo” (Garciaz) has a serigshydrothermal quartz veins with a
centimeter thickness and a strike and dip of N9®BEAO°N. Breccia textures and
undulating extinction in quartz are common.

The mineral assemblage consists of quartz and itjbmvith native antimony,
arsenopyrite, carbonate (siderite), pyrite, chajctg and plagioclase; supergene
processes have led to the occurrence of iron oxgixydes and marcasite.

The dominant hydrothermal alteration is silicifioat and to a lesser degree
carbonatization and sericitization-muscovitization.

The multi-elemental analysis carried out on mirizeal samples gives values of up to
9.4% of Sh, 4.8 ppm of Au and 4 ppm of Ag.
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10. Drillholes Location

In total in Maria License there are 32 drill hotkat give important information about
the mineralization. The location of them is showrhie image below.

. Mining occurences

Drill Holes
Location

Fig. 14 Location of drill holesdoneby IGME

32




11. Conclusions

With the geological and mining studies we have kedgle to characterize the structures
carrier sulphides mineralization as silicified zenassociated with the second phase
(Q1) - composed of bundles of veins with sizes ketw25 and 50 cm.

The width of the groups is usually around 20 megerd these are grouped in corridors
with sizes up to 200 m. Their lengths of the ormfet km.

The areas with most interest are San Roque - SaaRk@o where mineralization is low
temperature with quartz and carbonate gangue. Tistats are generally slightly
deformed, so that relative to the second phastribwged an age post-kinematics. The
geochemical prospecting in the eastern half oktbdy’s area has revealed a number of
anomalies corresponding with known evidence withttee interest. Recognition of
surface of quartz veins in the study area hastesbin the location of areas of interest
plus preferred San Roque: the Villuercas'’s vein \Afest Retamosa zone.

The Villuercas’s vein is hosted in a large fractmo@e included in a corridor of Phase 2
and consists of a series of quartz veins that famrmtricate network in highly fractured
shales and greywackes. Development has a surfadsoat 1 km.

The contents of Pb, Zn and Ag obtained in thé Hales and surface are very low

(maximum: Pb: 28 ppm, Zn: Ag 840 ppm and <2 pprh).the "W Retamosa" area

prospecting geochemistry in the drainage netwokklbeated an anomalous zone that
corresponds to a group of veins that have beewitluttrenchs and drill holes.

The veins are grouped in bundles of 5 to 10 m thicknposed of dykes up to 20 cm
thick. Drill holes have cut these veins and allow@define them as of Q3, late, poorly
mineralized and different from those of San Roq@)(type. The contents are
generally very low (maximum: Pb: 125 ppm, Zn: 1.@&0n Ag and 42 ppm).

Trenches were cut into the sandstone levels ridfeimxides that were studied for their
potential interest, but the origin of the red col@ppears to be related to recent
supergene processes and have no associated nzatoali

More important studies have been undertaken in $he Roque area. The soil
geochemical prospecting has led to two anomaliese @ssociated with the
mineralization of San Fernando, already known, idgdhat remained poorly defined.
The trenches have allowed one to define the Phafofield of San Roque on the north,
south and west and check the poorly developed meBan Fernando and the area of
drill hole SR-21.

The drill holes have provided the most completenmiation possible to define seven
major veins, recognized depth and average sizésanuneralization grade.



The groups of veins defined are 1,200 m high artdr8Qvide.

The sedimentological study has allowed for the att®rization of the structures, facies
and more frequent sequences, framing the areaws$ition between slope facies and
deeper marine facies with a sedimentary intermediad outer fan.



