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THE GEOLOGY OF ALTZO

The geology around the Kaolin Eder mine

The mining operations of the Kaolin Eder concession are located on rocks comprising a blend of
clay, gypsum, salt and volcanic and sub-volcanic rock (ophites). In this concession the minerals
in the chlorite group, which formed as a result of the alteration of the ophites, were mined as if
they were kaolins (from which the mine takes its name), and were used in the paper industry.
At the same time, gypsum, which was used in various industries, was also mined.

The mine is located in the eastern sector of the Basque-Cantabrian Basin, in the sedimentary
basin formed 252-5.3 million years ago (Mesozoic - Cenozoic), to be precise. This basin
originated out of the movement between the split of the Pangaea supercontinent and the
tectonic plates. As the continental crust became thinner, faults emerged during the first
stretching process and the subsidence of several blocks occurred. In the depressions thus
created, continental sediments (conglomerates and sandstones) started to accumulate initially,
to be followed by the sediments (limestone, clays and evaporites) that accumulated in the
temperate marine areas. These clays and evaporites are, in fact, the Keuper materials of the
Triassic, crucial in the development of the basin.

At the same time, while these sediments were gradually building up, there were numerous
volcanic processes. The earth's crust was thinner and the thermal gradient was high. So the
rocks melted and turned into magma near the surface, and this magma moved upwards through
the Earth's crust by following the faults. Along the way, the magma collided with the clays and
evaporites that were accumulating, and remained inside them because these rocks operate in
a highly plastic way to create sub-volcanic rocks (ophites). Furthermore, numerous cracks led to
a large circulation of hydrothermal fluids causing some of the minerals of the ophites to alter.
That is, in fact, how the minerals in the chlorite group were formed.

In more modern times (in the Palaeocene and, above all, in the Eocene), the movement between
the Iberian and European plates changed, immersing the area in a process of convergence and
compression. These plates collided and created the Pyrenees and the Basque Mountains
throughout the Alpine Orogeny. During this process, the sedimentary rocks gradually
accumulating in the basin were compressed, deformed, displaced and eroded, causing rocks of
different ages and origins to come to the surface. Owing to their properties (low density and
high plasticity), the Keuper sediments facilitated the displacement of large volumes of rocks,
superimposing Triassic, Jurassic and Lower Cretaceous materials on much more modern
materials from the Upper Cretaceous.
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Rocky outcrops (the chlorites used as gypsum and kaolin) of major industrial interest led to the
emergence halfway through the twentieth century of many small mines; this was because
imported products were in short supply at that significant moment in history, so there was a
pressing need for self-sufficiency. At that time, these concessions were very shallow and chaotic
and, in most cases, measures in terms of organisation and safety were severely lacking.

Over time, the mines began to become industrialized, and extraction methods adapted to the
geological characteristics of the rocks were developed. The Kaolin Eder subsoil was perforated
using the method known as “chambers and pillars”.

Environmental stability and recovery problems

After the mine was closed, the maintenance work came to an end and the pumping of the water
was halted. This returned the phreatic water to its original level, flooding the cavities in the
subsoil. In contact with the gypsum, the water led to considerable dissolution that led to
subsidence again and again over time.

Both the Town Council of Altzo itself and the Basque Government, through the Department of
Geological Resources of the Basque Energy Agency (EEE-EVE), have carried out research,
projects and works designed to remove and minimize the physical and environmental risks
arising from this subsidence.

Geophysical study of the Kaolin Eder mine using electrical tomography.



