
FRAMEWORK
The C-57 Mine is located within a rare aplite pegmatite field 
that outcrops in the  Central Eastern region of Portugal over an 
area of more than 100 square kilometres between Gouveia, 
Fornos de Algodres, Celorico da Beira, Guarda, Belmonte 
and Sabugal regions. The veins of minerals are embedded 
in granitic rocks and, in some areas, in the schist-greywacke 
complex. The veins are mainly sub-horizontal and less than 
3,5m thick. The Seixo Amarelo-Gonçalo region (where this 
mine is located) is a mainly granitic area (Guarda porphy-
roid granite, mainly biotitic) where is an aplite pegmatite 
outcrop with mineralization of rare metals such as Lithium, 
Caesium and Tantalum (LCT) with lepidolite and petalite. 
In this region, there are three types of sills: stanniferous 
veins, mixed sills and lithian veins.  Lithian veins, that out-
crop in C-57 Mine, are rich in lithium and also contain stron-
tium, niobium and rubidium. This filonian field was installed 
in a system of, predominantly, sub-horizontal fractures that 
will have developed during the action of tangential, subhori-
zontal forces responsible for the NNE-SSW shear, such as 
Vilariça fault and parallel systems These veins have an age 
range between 270 and 277Ma.  (in F. Ramos, 2010) 

LOCATION

EXPLOITATION
The mining method selected for exploitation is determined 
mainly by the characteristics of the mineral deposit and the 
limits imposed by safety, technology, environmental con-
cerns, and economics. Geologic conditions, such as the dip 
shape and strength of the ore and the surrounding rock, 
play a key role in selecting the method. Surface mining in-
cludes mechanical excavation methods such as open pit. In 
open pit mining (as C57) a thick deposit is generally mined 
in benches or steps, although thin deposits may require only 
a single bench. Open pit is usually employed to exploit a 
near-surface deposit or one that has a low stripping ratio.

TRADITION 

Devotion to St. Barbara, patron saint of miners, is common 
in this region due to the huge number of mines located here 
over time.
Gonçalo (Guarda) maintains the tradition of wicker basketry, 
ancient art of wicker weaving.  This art is justified by the 
abundance of raw material, the readiness of the population 
and the need to create containers for storing and transporting 
products.

RULES AND SAFETY
1- Visits are subject to prior appointment  
2- Visits are always accompanied by a member of staff who   
 will provide a guided tour 
3- Follow marked trails 
4- Do not approach the areas with danger signs 
5- For the visit you will need:

a.  Drinking water;
b.  Food;
c.  Bag for food waste; 
d.  Appropriate footwear;
e.  Hat;
f.   Sunscreen lotion;
g.  Map of the area;
h.  Compass;
i.   Whistle;
j.   Geologist hammer;
k.  Bag for collecting small samples;
I.   Contact of staff;
m. Mobile phone;
n.  Photographic camera.

OPEN-AIR MUSEUM
An open-air museum is a space where all senses are in-
volved.  It is an opportunity to live the object and nature and 
feel the connection between all the elements: geology, bi-
ology, ecosystems and human intervention. Rocks are the 
testimony of the history of the Earth. They contain vestig-
es prior to the emergence of life on earth. They are a true 
“Open-air Museum” that allow us to illustrate, learn, enjoy 
and reconstitute the past.  Without Geology there is no sup-
port for biodiversity. The natural cycle would not be com-
pleted and the ecosystems would collapse. 
Rocks do not speak our language but communicate informa-
tion as long as you learn their language and, therefore, they 
must be studied.  There is hidden history in the rocks that 
can be understood through the study of fossils and minerals 
with radioactive isotopes.  One of the milestones of geology 
is time that can be presented as relative time comparing the 
relative position of geological occurrences or absolute time, 
obtained through the study of   radioactive disintegration. 
Earth Sciences deal with the study of rocks and what they 
can tell us about what happened in the past from the origin 
and formation of the Solar System to the present time. They 
seek to shed light on the processes that created minerals, 
rocks and fossils, soil and life. This area of knowledge cross-

HISTORY

The C-57 Mine is located in the civil parish of Gonçalo, 
Guarda district, and extracts lithiniferous feldspar. 
The Beira Interior region is rich in mineral resources 
extracting quartz, feldspar, lithium mica, tin, wolfram, 
uranium, tungsten and copper. 
In the early twentieth century, in 1914, the Portuguese 
American Tin Company (CTAP) started exploiting tin in 
Gaia valley using a mechanical dredger.  Until the 50s of the 
twentieth century, dredged land became landfills making 
the soil of the valley useless for farming and livestock.   
These deposits altered soil morphology. Lithium has been 

1968-2018

in very high demand in recent years due to its numerous 
applications such as glass, ceramics, medicine, batteries, 
silicon chips, among others. Despite its huge demand, 
the production of lithium is limited by the small size of the 
deposits in Portugal. 
Lithium is the lightest of metals.  Its atomic weight is 6,938, 
its ionic radium 0,60A and nuclear charge is +1.  In Portugal 
the most marketed lithium minerals are spodumene, 
petalite, amblygonite and lepidolite. At the C-57 Mine the 
most abundant lithium mineral is lepidolite. 

Longitudinal profile of a slope from C57 Mine - IPG

Zoning in litiniferous 
pegmatite

Contact with the 
embedding rock

Topography and geophysics works

Students of the 3rd year of Energy 
and Environment, of the Polytechnic 
Institute of Guarda (IPG), 2018

Detail of Litiniferous 
pegmatite

Laboratory for environmental monitoring of the Instituto Politécnico 
da Guarda

Example of good environmental practices in mining operations-retention 
basins (rainwater storage) and open channel flow (to conduct rainwater) 
for increasing the slope stability in open pit mines.

cuts a range of fields such as physics, chemistry, mathemat-
ics, geography and biology. This interdisciplinarity allows to 
acquire knowledge to prepare for the future in a more sus-
tainable and secure way. 
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