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1. ABSTRACT:

Silver and lead ores were intensively mined in Rtesenzuela district during the 19th and the
beginning of the 20th. centuries. The ores areatoad in cement breccias or fill mainly E-W

trending southwards dipping fractures. The five @simnd the many smaller workings which
constitute the district occur in a N-S belt appnaxiely 10x3 Km in extent near the western
contact of the Plasenzuela granitic stock.

Ore host rocks are the slightly metamorphosed tatetnaterials of the Precambrian Schist-
Greywacke Complex, composed mainly of pelites wiiime interlayered volcanites. The most
typical ores are arsenopyrite, pyrite, sphalerig@lena, chalcopyrite and silver-bearing
sulphosalts; such as freieslebenite, freibergitk rrargyrite in a quartz-siderite gangue. They
define a meso-epithermal paragenesis and showatypjarotermal infill textures, frequently
zoned and occasionally cataclastic.

The alteration relating to the ores are usually-ggade, with the most widespread being
silicification and carbonate alteration; but a giecuform of sulphidization consisting of
arsenopyrite diffusion produces narrow haloes aidbie veins.

Various similarities with the Coeur d'Alene depssian be observed. The genesis is interpreted
in terms of repeated fracturing associated withrbtgimal flow related to the Plasenzuela
granite. The metallic content being possibly detifeom the volcano-sedimentary sequences
contained in the metamorphic aureole.

2. INTRODUCTION

MEN (Finland) has collected all the available imf@tion for the Tamuja group of mines
obtained in Spain, in order to assess the potefotiahining exploration in the area and plan the
survey that will be undertaken.

Based on the historical results achieved by IGMgafish Mining Geological Institute) and
SIGEO (System of Geological Information of Extremied) it is believed that the Tamuja group
of occurrences has a significant potential andrdesdurther exploration.

MEN (Fin) plans an intensive exploration campaigntlee basis of a desktop data review done
in the last year and the results obtained in th@imeconnaissance campaign.

The Tamuja group of occurrences are in differepesyof mineral licenses, almost all of them
are found in Tamuja License, this is a investigatioense, and a small group of them are in
Trujillo Oeste License, an exploration license.

In SpainThere are three types of mineral licenses, exptordicense, investigation license and
exploitation concession:
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Exploration license will be awarded for studies and surveys that apgdhniques that do not
alter the terrain substantially. These are grafded maximum period of one year, extendable
for another year with a minimum length of 300 migrids and maximum of 3,000.

Investigation license allows the holder the right to perform within itsrpneter, studies and
work to highlight and define one or more mineralerces, from sections C) or D), for
subsequent exploitation. These are granted foriacthat does not exceed three years, unless
extended, and cannot exceed 300 mining grids.

Explotation concession, which may be direct or derived from previous inigetion licenses,
giving the holder the right to the use of the reselnside its perimeter. They are granted for a
period of 30 years, renewable for two further pasiof 30 years and a maximum extension of
100 mining grids.

The mines found in this area had a high produgtieitd were extensively developed, but
unfortunately there are no maps of the workinggebiable data regarding grade, tonnages
mined or the lithologies of the exploited mineratizbodies.

The principal mines are: Serafina, La Petra, ebrk, La Arrebatada and La Sevillana . In all of
them there are pits that reach 270 m depth, inaildestoday, which are next to standing
chimneys and historical mine constructions.

Fig. 1: Location of the Tamuja Investigation License and old mines.
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3. GEOLOGY

The geology consists of a homogeneous series afeblaslates, defined by alternating thin light
horizons (limes and sand) and dark horizons (pglitwith sporadic intercalations of
greywackes and volcano-sedimentary units. On teeegaedge of granite, ductile shear zones
with small extensions are observed, which are tated N 10° to 20° W, with a northern
displacement. The Plasenzuela granite is a stottk aviconcentric distribution of facies, with
the most acidic and finer grained toward the obtemdaries.

The structure is complex because of the overlapvofHercynian phases of deformation, the
lack of guidance levels and lithological homogénenake it difficult to reconstruct the
structure. Macrostructures developed during tret fihase were affected by igneous intrusions
and also affected by later stages. The granitdaseRzuela is a batholith which produced a halo
of contact metamorphism of several hundred mekéck,tin the Precambrian materials.

Legend
Two micas granite.
- Shales and Greywackes Width grain
- Two micas granite. Y Mining occurences
Quartz rich
Most important Minin
- Porfidic granite W E &

occurences

- Quartzdiorites

Fig. 2: Geology of the License Area and Mining occurrences
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4. PLASENZUELA STOCK

The Plasenzuela pluton, like Trujillo’'s, has annglated shape with a main NS orientation,
intruding the ADE (Alogrupo Domo Extremadura) méks and presents a zonation of facies.
On the northern edge, the dip of the contact iveen 60° and 70°, while on the eastern edge
contact is strongly vertical.

The granitic facies are differentiated on the bagisartography, from the outer to the inner
zones of the pluton are: an external leucogranite muscovite and tourmaline; a two mica
granite with albitization; and internal facies m®ponding to a porphyritic biotite granite with
varying amounts of cordierite. Medium grained gresiwith muscovite are as "patches”
isolated in the inner zone of the pluton.

The geochemical content of U and Sn are highar tisual in this type of rock, therefore it
would be classed as a “metalliferous granite”.

5. HYDROTHERMALISM

The hydrothermal quartz veins can be classified three types or generations, defined in
relation to tectonic phases:

» Quartz QO: Closely related to stratification gdbably diagenetic in origin. In general they
are very stretched and folded, with enlargementlerhinges of first phase folds. They are not
mineralized.

* Quartz Q1: Parallel and orientated to the maliation S1 or forming with it a small angle (0
to 20°) They are affected by the second phase o and are mineralized.

* Quartz Q2: These are the youngest set of strestwwhich are not affected by crenulations and
which fill late fractures. The veins have a tabutarrphology or are filled with winding paths,
in anastomosing networks and brecciated zones.eTheims are those that have been most
widely exploited. Their preferred strike are N-Slamith a strike of E-W and dipping to the
south.

'S = o o
o AN

H LN AT T

=

Fig.3: Plasenzuela and Trujillo Intrusions.
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6. GENESIS

The veins themselves consist of mesothermal to +apgbermal deposits of Pb-Zn-Ag,
controlled by brittle deformation zones in detrisgdiments (Upper Precambrian) weakly
metamorphosed and spatially related with granitoids

The Plasenzuela mine is a representative exampthi®fstyle of mineralization. Twenty-six
occurrences have been identified, with a dozerndfrones that are in the exocontact with the
western edge of the stock and are contained wittérPlasenzuela shales and greywackes (of
Alogrupo Domo Extremadura, ADE). The assemblages curite complex, with abundant
sphalerite, galena, siderite and antimony sulphésiesare characterized by their high content of
Ag deposits. The most representative are “GrupoektinLa Sevillana”, "La Serafina" "Casa
Blanca, "Petra”, "The Snatched", "La liebre", "Cantiand “"Las Golondrinas" among others.

This group of mineralization is located within skmland greywackes of Alogrupo Domo
Extremadura (ADE), close to the western edge oPtlasenzuela granitic stock. Mineralization
occurs as irregular veins whose geometrical featare similar to those of a stockwork. It is
recognized several groups of veins whose charatitsriare difficult to estimate because the
inaccessibility of the place, but do not exceedm3(@ length and depth. The assemblage
consists of sphalerite, galena, boulangerite, jamites pyrite, arsenopyrite and chalcopyrite in
quartz and siderite gangue. Sulfides have smalhgrand minerals are arranged in bands or
"belts" within veins, or local breccia zones. Ibahd be noted that the presence of Ag and Sb in
galena and sulfosalts can be regarded as econgmiopbrtant.

The mineralization at the western edge of exocditathie Plasenzuela granite suggests that the
origin of the metals can be related to differeetigpegmatites. This set of mineralization, which
is occupying second order structures, is probablgted to a major deformation band (BCM,
Montanchez shear band), which is approximately NEVa®d. Spatially, it consists of a large
group of related occurrences of mineralizatiorhatregional scale (Gumiel and Campos, 2002).
The two largest holdings seem to have been “Lall@a@’ and “La Serafina”.
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Fig.4: MinesLocation West of the Intrusions
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7. MINERALIZATION AND MINES
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The geographical distribution of the mineralizatmnfigures an arc 10 km in length and 3 km
wide, situated on the W- NW edge of the Plasenzgeaite. The area has been exploited in its
entirety. There are innumerable tailings and shaftiough the main exploitations are in five

places:

1. Mina La Serafina: It has been the mc

and 277 meters depth, today inaccessible.

exploited, with three main shafts of 120, 2. — [N & \

1

2-3. Mina del Horco and La arrebatad //i//

/;/#%’

Several inaccessible shafts up to 30 meters -

numerous tailings inaccessible today . = £ »
~

2 e /

by

4. Mina La Petra: There are two shallo
inaccessible shafts.

e
///
g { //
f/// / r
5. Mina La Liebre: There is an inaccessit™ s/

/
G
shaft of 80 meters. /4; /

e o
6. Mina La Sevillana: After La Serafina is th-"
most important, with several shafts up to ¢
meters. In these mine workings there is ¢

open galleries which allow for the study of ir

situ mineralization. Main exploitations in L:

Sevillana were performed as inclined plan
for fractures with E-W strike and dip of 20-3C Legend
to the south, where breccias cemented

Mining Occurences

quartz or tabular grains are presel

represenatative of the the type Q2 tyj Mest!mportant MiningOccurences

mineralized structures.

kilometers

Intrusions

Fault /

Fig.5: Location of the most important

mining occur rences

This is essentially hydrothermal filling of sulfislearsenic and antimony sulfides with quartz -

carbonate gangue, which fills veins (Q1, Q2) andexgs gaps in the host shale.

Argentiferous minerals are associated, on a miomscscale, with galena, tetrahedrite,
sphalerite, arsenopyrite, siderite (quartz) in faggregates, in small inclusions or cementing

microfractures. Usually their grain size is finevery fine.
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8. METALLOGENIC
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Number X_UTM Y_UTM Name Element Mineralogy Morfology Litology
87 232457 4361503 Rincon Sur Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
88 232580 4361846 Rincon Norte Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
89 233066 4365372 La minilla Sur Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
90 233070 4365441 La minilla Norte Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
91 233131 4363343 Las Golondrinas Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
92 233699 4364949 El Carmen group Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
93 234035 4366831 La arrebatada Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
94 234044 4361999 Villasviejas Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
95 234054 4363201 Pozo Palacios Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
96 234270 4363888 North addit Las golondrinas Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
97 234386 4364883 La sevillana group Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
98 234456 4363675 las golondrias east Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
99 234496 4368033 trench Casa Blanca Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
100 234517 4366097 North shaft la sevillana Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 20¢ Shale, Greywacke
101 234529 4367329 North Horco Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
102 234550 4366145 Jabali shaft Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
103 234619 4368375 Casa blanca shaft Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
104 234696 4365012 norht east shaft la sevillan Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 20¢ Shale, Greywacke
105 234835 4368611 Casa blanca group Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 202 Shale, Greywacke
106 234882 4366303 La dehesa Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 20¢ Shale, Greywacke
107 235567 4366057 Petra Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
108 236193 4364923 La liebre Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 209 Shale, Greywacke
109 236555 4372155 Serafina shaft 1899 Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 20¢ Shale, Greywacke
110 236678 4372498 Serafina shaft Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 109,202 | Shale, Greywacke
111 236801 4372540 Round shaft serafina Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 102,202 | Shale, Greywacke
112 236811 4372689 Square shaft La serafina Pb-Ag-Zn-Sb qz,sl,gn,sag,spb, py, calc, ank, sid. Vein 102,202 | Shale, Greywacke

Table 1. Metallogenic Occurrencesin Tamuja License
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Fig. 6. Metallogenic Occurrencesin Tamuja License
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9. HISTORY

Mining Group La Sevillana, Plasenzuela (97, 100, 104)

There are some of the old buildings of these msi#dlsstanding today, which is testament to itstdnigal
importance. There are two main shafts and two athrll shafts, to a depth of about 300m and theiresn
of a foundry. The tailings have been subsequentisked because the veins are not visible; it isdaliff to
find significant signs of mineralization. This mineased to be exploited in 1908.

Mining Group La Serafina (109to 112)

There are three main pits, mining buildings andrnctgys in a lineup of about 400 m. Although mineedi
veins are exposed they have a maximum width ofd, & which the sulfides were present at a thickreds
50cm. This mine was probably exploited by Romansabse of its high silver content. It was exploited
finally in 1914-1915, having started mining opevat in 1860.

11
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The argentiferous galena ore was coveted by Roniagrsy although their main interest was focused on
existing mineralization in Badajoz (Castuera, Lkereand Azuaga), they also exploited the underground
mines in Berzocana and Plasenzuela, in Caceres.

Finally, although its peak took place in the laieeteenth century, the presence of silver, leadzamd in
this area of Extremadura were very important, higting the importance of the Plasenzuela minestibn
(Caceres), namely mines La Serafina and La Sesillanong a very large group of sites. Thereforajdts
and varied fields of the same lithologies make #a@stor of the Extremadura metallogenic zone gh hi
economic importance.

10. PREVIOUSWORK

IGME carried out a stream sampling in 1981, assalt€68 samples were taking in the area and all®w
create a geochemical map with Pb and Zn anomalies.
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Fig. 7. Pb and Zn anomalies, from the samplestaken by IGME

Also another study done by IGME, from 1986 to 1988ntified a mineralized body in the area of Elrétg

It consists of a fracture zone with a strike of NEBand subvertical dip. It contains average gradds11%

for Pb, Zn 448gr/Tm, 30.43 gr/Tm Ag and 120 ppb Ahis vein is 320 meters long and is 50 m in depth,
the estimated tonnage is 200,000 tonnes.

12
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11. CONCLUSIONS

The area is a series of meso-(epi) thermal corataoris, tightly controlled by a phase of brittldatenation
and genetically related with the intrusion of thiasenzuela granite. Plasenzuela is responsibléef t
circulation of hydrothermal fluids; the metal camtean be derived from a pre - enriched sedimertaver.
The paragenesis, which records a succession addgssof brecciation and hydrothermal filling is quax
and varied; at the beginning there is a deposibbasiderite, arsenopyrite and quartz, followed lanz,
arsenopyrite , sulfides (pyrite, sphalerite, pgtite , galena, chalcopyrite, marcasite) and tetulale,
freibergite or Ag-tennantite.

Also produced are the characteristic in-fill stares in the most typical veins consisting of: sigeand
marginal arsenopyrite, quartz, sphalerite and dedfiin the center; finally, the precipitation ofjemtiferous
sulfides took place, with freibergite, miargirifgjrargyrite, polybasite, diskrazite, native sihegrd argentite.
Simultaneously very limited alterations in the hamtk occurred, especially silicification and diséeation

of arsenopyrite. The evolution of the paragenes#icates enrichment of fluids in Sb and Ag, which
precipitate in meso-epithermal late stages, showihigher thermal gradient in Mina La Serafina. @ile
there are similarities in metallogenesis with tlee@ d' Alene district, Idaho.

12. SUGGESTED EXPLORATION PROGRAMME

With the information available for this area andoirder to assess the minning potential of Tamugaugr
occurrences the suggested exploration programme is:

-Create a 1:10.000 scale geological map that wlltd define the most prospective areas. It wilketa
representative rock samples, on which petrogragthidies will be applied.

-Stream sediment and soil sampling, which allowausreate maps of geochemical anomalies for difitere
elements, previous study in our laboratory by X{tagrescence and ICP-MS.

-Ground magnetics and electromagnetics, which alibw us create maps of any magnetic anomalies to
identify the extent of the bodies.

-With the previous studies we will able to identifiye areas with the greatest potential for a dglli
campaign.



