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This cavity is a unique case amongst the lava tubes of the Canaries. It constitutes a special testimony of the 
general “wear and tear” of Fuerteventura, as it hoards fossil animals trapped among its sediments. These 
remains make the Cueva del Llano the paleontological site, in the volcanic tubes of the Canaries, with tvhe 
largest concentration of bones. 

The Cueva del Llano is a typical lava tube that has functioned for thousands of years as the “drain” of a 
small basin. The successive currents of water flowing into its interior have filled the cavity with sediments 
and have gradually reduced its length. The cave has in fact behaved like an underground gully.

Another singularity that it presents is its own existence, as the long erosive process that Fuerteventura 
has undergone has erased the majority of the volcanic structures of the island. Only some examples are 
preserved of the eruptive manifestations of the last four million years.

The Cueva del Llano is the only one in Fuerteventura that can house cave-dwelling species. This is due to 
the high humidity and the environmental stability, a consequence of two circumstances: the situation of its 
mouth at the bottom of a depression, acting as a drain for rainwater, and the filling of its fissures with clay, 
that prevents rapid evaporation to the exterior.

The cave Cueva del Llano is a natural archive of the biological 
evolution in Fuerteventura

An island sculpted by time and erosion

The oldest island of the Canarian Archipelago is a paradise of erosive forms. 20 million years of history, 
since it “emerged” for the first time, have acted on its orography resulting in a wide collection of samples 
worthy of the most imaginative sculptor.

The Fuerteventura relief is very different from that of other islands. It is a mature, evolved island, flatter 
than the rest of the Archipelago, that has been somewhat rejuvenated by few recent eruptions, contrary to 
neighbouring Lanzarote.

The Cueva del Llano is an example of that difference, as the volcanic lava flow that originated it is not seen 
on the surface: it has been buried by erosion and sedimentation. This prevented, for a long time, determin-
ing which volcanic eruption created the cave.

Centro de interpretación Cueva del Llano
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The Cueva del Llano is a million years old; when it was formed, the island of El Hierro had just come into 
existence. It is a lava tube with only one branch, except for a small stretch where it divides to meet once 
again a few metres further on.

The length topographed up to now is 648 metres, although the last 200 are difficult to explore, on being 
almost stopped up by sediments. The slope is minimal; hardly one degree.

The passable area of the tube is of considerable dimensions, with widths of 7 to 12 metres and heights 
between 3 and 5 metres. The walls, eaten away by the passing of time, have marks of mud that show the 
different levels of inundations that the cavity has undergone.

At some 40 metres from the jameo (volcanic bubble) at the entrance there is another, which can hardly be 
seen on the outside, through which the greater part of the water and mud seeped in. The collapse of the 
jameo that serves as an entrance formed a retaining wall, so that the stretch between both was almost filled 
with sediments.

A cave modelled by lava, erosion and sediments

On moving away from Fuerteventura, journeying through the Archipelago, we see how the island could 
have been in previous periods. The different insular ages offer us a collection of samples of the evolution 
of the beds and medium reliefs, modelled by erosion and volcanism.
From when volcanoes shape a terrain, erosion begins to undermine it. The currents of water are concen-
trated in high areas with the greatest slope and are channelled until they become the source of a gully.

Fuerteventura was also like this
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La Palma is a young island, the second young-
est in the Canaries after El Hierro. It is the island 
with the greatest historical volcanic activity of the 
Archipelago, concentrated in the southern half.

In the northern area, water has modelled a pro-
fusely gullied landscape. Due to their youth, 
these gullies are still incipient canyons where 
erosion has not had time to widen their beds.

2 millons years

La Gomera has not had eruptions for more than 
2 million years. The gullies that radiate from its 
central plateau are the most characteristic trait 
of its landscape. These gullies, although deep, 
have an intermediate stage in their evolution, 
with a V profile, more open than the ones in 
La Palma but less wide than those of Gran Ca-
naria.

9,5 millons years

Incipient gullies Young gullies

The age of Gran Canaria and its eruptive evo-
lution result in this island having the most ex-
tensive and deepest basins of the Archipelago. 
That of Tejeda-La Aldea is the best example of 
a large basin that goes from the summits to the 
coast.
The writer Miguel de Unamuno described this 
emphatic landscape as a “petrified storm”, of 
gorges, steep slopes, rocky needles and knife 
edge crests.

14,5 millons years

In Fuerteventura, the long erosive process has 
filed down its old relief, originally as rough as in 
the other islands. Today only the narrow crests 
between gullies remain, known as “cuchillos” 
(knives) because of their sharp tops.
The different ages of the volcanism of this is-
land result in the erosive wear being different ac-
cording to whether we are observing the central 
edifice, in Betancuria, the northern area or the 
heights of the Jandía Peninsula, in the south.

20 millons years

Mature gullies An aged island 

A geological treasure

Fuerteventura was more than 3,000 metres in height 18 million years ago, after a period of intense erup-
tions during its first two million years of life. The Betancuria massif constituted the main nucleus in the 
formation of the original island and holds a great geological treasure: the remains of magma chambers 
of ancient volcanoes that erosion has left exposed; all this allows us to observe in the open air rocks that 
are normally kilometres deep.

How were the Fuerteventura rocks formed?

After an eruption, large accumulations of molten lava can remain without exiting, a few kilometres deep; 
these are the residual magma chambers. These masses can be reactivated by new contributions of lava, 
or they can cool so slowly that minerals grow forming crystals in a process similar to the growth of salt in 
a coastal pool.
Thus, after a slow cooling that lasts for thousands of years, plutonic rocks are formed, made up of aggre-
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gates of large crystals, unlike volcanic rocks, that cool quickly on the surface and only form minuscule 
mineral crystals.

For example, the black stone (pyroxenite) is a plutonic 
rock that cannot occur in solitary like lava from a volcano, 
as it corresponds to some of the first minerals that crys-
tallize, “going to the bottom” of the magma chamber 
because of its great density. On accumulating as a solid 
it then cannot erupt. It is erosion that has uncovered it.
Lifting up the specimen we can “feel“ its weight, due to the 
iron that it contains.
 
The separation of the black portion of the original basaltic 
magma generates new magma, more viscous and explo-
sive, that is converted into syenite if it crystallizes (whitish 
rock) or in trachyte if it erupts.

The original magma, the basaltic, is the only one that can 
give lavas sufficiently liquid to form a volcanic tube. If it 
crystallizes in depth, it gives rise to a gabbro (the black and white rock).

Volcanic as against plutonic: rocks that emerge from the mag-
ma

Fuerteventura is one of the few places on the planet where it is possible to find a large variety of rocks from 
the deep areas of the Earth. They are plutonic rocks, which are formed in magma chambers kilometres 
deep. The combination of volcanism and erosion allows one to see and touch these rocks.

In origin, the Canarian rocks come from basaltic magmas. The slow cooling of magma, at great depth, 
gives rise to plutonic rocks that only emerge on the surface by erosion. Whereas volcanic rocks, although 
they can come from the same magma, are different because they cool quickly on being expelled to the 
exterior.

Basalt. Is the volcanic rock par excellence in 
the Canaries. The specimen is an example of 
“pyroxene soup”, as the mineral had started to 
crystallize when the basaltic lava came out to 
the exterior in an eruption.

Trachyte with sanidine crystals. The white sa-
nidine crystals of this volcanic rock are the same 
that take up almost all the mass of syenite, its 
plutonic equivalent.

Gabbro. This plutonic rock represents the origi-
nal magma, from which the others derive, as 
the different minerals separate from the molten 
mass. If there is an eruption, it gives rise to the 
commonest lava in the Canaries: basalt.

Syenite. This plutonic rock comes from magma 
from which the pyroxenes have separated, so 
that it is a less dense liquid that, if it cools at a 
depth, gives rise to this light-coloured stone.

Pyroxenite. Is the densest and heaviest pluton-
ic rock of those exhibited. The pyroxene crys-
tals (black) are the first to crystallize and slowly 
go down to the bottom of the magma chamber. 
Lava cannot arise from that composition.

Volcanic rocks Plutonic rocks
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Volcanic as against plutonic: rocks that emerge from the mag-
ma

Dykes are the paths of the lava towards the surface

Dykes are the conduits through which lava was injected and ascended from the depths of the Earth. Nor-
mally they are vertical structures, flat, kilometres in length and with thicknesses that go from half a metre 
to two metres. Dykes can be prolonged to the terrestrial mantle, and proceed from magmas at a depth of 
more than 70 kilometres.

The pressure of the lava propagates 
weaknesses or fractures, opening up 
a path until it reaches the surface and 
originates an eruption. The volcanic 
tremors that precede the emergence of 
a volcano are the manifestation of the 
opening of these “fissures”.

Once the eruption is over, the lava that 
remains in the conduit slowly cools giv-
ing rise to dykes, that are usually more 
compact and resistant to erosion than 
the rock into which they were injected.

A long history

After the submarine block of Fuerteventura emerged, the island was formed from three large volcanic edi-
fices, the Central, the Southern and the Northern in this order.

Examining the map of La Palma we can imagine how the configuration could be when, for example, the 
Southern Volcano of Fuerteventura was being formed, analogically to what happens today in La Palma; to 
the north a “Volcán Taburiente” dismantling, and a Cumbre Vieja being constructed with numerous recent 
eruptions that have left a rosary of craters on the summit.
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The enigma of the origin of the Cueva del Llano

The volcanic eruption that gave rise to the Cueva del Llano has been a mystery for a long time. The tube, 
as its names indicates [llano: plain], appears in the middle of a plain without apparent connection to any 
nearby volcano or eruption.

Given that erosion, sedimentation and later eruptions have wiped out the imprints of its path, scientists have 
used indirect methods, like true detectives, to determine where the cave came from.

Research was based on determining the age of the volcanic tube and on finding nearby a volcano of a 

It is the oldest area and represents the submarine growth stage of the 
island, more than 20 million years ago. The age margin is very large, with 
material from 70 million years and more. Geographically it is the area 
known as the Betancuria massif, where other later geological phenom-
ena have been added, on constructing the main nucleus of the island.

1 Basal complex

It corresponds to the largest eruptive manifestations of the already 
emerged island. 3 main volcanoes were built with ages between                                                                                           
12 and 20 million years: the central one, over Betancuria, was over 
3,000 metres in height.
Today everything is much worn and it is difficult to reconstruct its history 
exactly and in detail.

2  Ancient volcanism

3 Recent volcanism and eolic sands

The rejuvenating eruptive activity has been manifested sporadically over 
the last five million years, scattering the island with volcanoes and recent 
malpaíses [literally: badlands - the rough surface of a congealed lava 
stream].
The force of the wind has also covered extensive areas with sand of 
marine organic origin.

Fuerteventura today

Fuerteventura is the island that has the longest geological history, and perhaps the most complex of the 
Canaries, as very particular structures appear that have required considerable effort for their scientific 
interpretation.
We can simplify its history considering the constructive stages, which are manifested nowadays in three 
types of formations with their corresponding differentiated landscapes.
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Disintegration of the radioactive potassium in argon

The potassium-argon method investigates the proportion of these elements in the solidified lava. Measur-
ing the relative proportions of each one, the age of the rock can be determined. In a natural form, the ra-
dioactive potassium present in the rocks is progressively transformed into gaseous argon in a constant 
proportion. At the moment of the eruption, the argon escapes from the liquid lava and the clock of that 
rock “is set at zero”. Thus, the proportion of argon with respect to the potassium permits the determining 
of how long ago the rock cooled and the dating of the eruption.

The changes in terrestrial magnetism have helped to date the cave 

The magnetism of rocks permits the study of the orientation that the magnetite crystals suspended in 
the liquid lava take. These crystals act like small compasses that orientate according to the terrestrial 
magnetic field and remain fixed when the lava solidifies. As the magnetic poles of the Earth have moved, 
and inverted their polarity various times, the orientation of these crystals helps us to date the lava.

An enigma resolved

Geological data situate the origin of the Cueva del Llano in the volcano of Montaña Escanfraga, whose 
relative age is more than 800,000 years, estimated both by the magnetic polarity and the covering of cali-
che [One or more layers of calcium carbonate deposited as water holding the carbonates in suspension 
evaporates. This is similar to hard water deposits on drying dishes].

The lavas of the Cueva del Llano and of Escanfraga have inverted polarity (the most recent inversion of the 
terrestrial magnetism occurred some 800,000 years ago), while that of the nearby cave Cueva de Villav-
erde is normal, and concurs with a younger eruption, not caliche-topped, that poured lavas on top of those 
that arose from Montaña Escanfraga.

similar age. The researchers used two methods: the measurement of the magnetism of the rocks and the 
potassium-argon technique, with which the absolute age of the Cueva del Llano was determined: 992,000 
years, with a margin of error of 21,000 years.
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Fluidity: the key factor

A large part of the subterranean cavities existing in the Canaries 
are volcanic tubes. Their formation is produced during eruptions, 
when factors such as the slope and the degree of fluidity inter-
vene.

There are three stages in the formation of a tube:

A: The volcano emits very fluid lava
Only basaltic eruptions, that emit very fluid lavas, can form vol-
canic tubes.

B: The exterior part forms a solid crust
The cover acts as excellent thermic insulation because basalt is a 
poor heat conductor. In the interior, the lava carries on circulating, 
hot and molten.

C: At the end of the eruption, the tube is emptied
When the volcanic emission ends, if the lava maintains its initial 
temperature and fluidity, it goes on following its course, the tube 
empties, and the interior remains hollow. 

The final result of this process is the formation of volcanic tubes, 
which can be various kilometres in length and have multiple rami-
fications.

The key to the forming of a volcanic tube is that the fluidity is maintained 
for a long period

A great lava lake originated the Cueva del 
Llano 

The Cueva del Llano is a volcanic tube that was formed from a 
pool of lava, which was slowly emptied. While the surface of the 
“lake” solidified, the liquid, hot lava of the interior came out of 

the point with the greatest slope to 
leave enormous empty spaces.

This was how the Cueva del Llano 
was formed:

A: The eruption formed a large pool 
or “lava lake”

B: The accumulated fluid was 
slowly evacuated through the 
point with the greatest slope. 
This made the solidification of the 
surface of the “lake” possible, in 
contact with the air at environment 
temperature.

C: Meanwhile, under the solid 
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crust, the lava remained molten, thermically insulated by the cover itself.

D: The slow drainage emptied the accumulated lava, establishing a network of underground currents with 
main galleries, like that which today constitutes the cave.

E: The slowness of this process, due to the small slope, made the main gallery enormously wide.

The sediments accumulated in the Cueva del Llano 
come from the overflow that comes from the exterior, 
and even from the erosion of the volcanic tube itself. 
These sediments are the result of a small basin cen-
tred on the jameos of the cave, which functioned as 
drains and swallowed currents of water and mud, to-
gether with the remains of the animals that today we 
see fossilised.

Five phases of deposits appear that show how two wet 
periods alternated with other dryer periods. The wet-
ter periods are detected by the abundance of species 
associated with humidity, such as is the case of some 
terrestrial snails. The fossil molluscs from the first pe-
riod have been dated in about 15,000 years, and about 
7,500 years those from the second.

A sedimentary basin in mini-
ature

The fossils from the Cueva tell 
us about a greener island

The fossils from the Cueva del Llano show us 
Fuerteventura as an island that has had wetter periods 
and with more vegetation than indicated by some of the 
species that have appeared. Also, the sediments have 
conserved the remains of vertebrates now extinct, like 
the Canary Islands quail (Coturnix gomerae) or the lava 
mouse (Malpaisomys insularis). 

The greater part of the vertebrates come from preda-
tion by other species, generally predators, like the com-
mon owl. Other remains have reached the cave swept 
by water and mud.

Among the vertebrates of the fossil register of the 
volcanic tube have appeared mammals, reptiles and 
birds.
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Living or extinct?

The Cueva del Llano conserves an im-
portant fossil register. Some of these 
remains correspond to species now 
extinct. 
Are you able to guess which of these 
species lives in present-day Fuerteven-
tura and which do not?

Lava Mouse

The lava mouse, or ratón del malpaís 
[literally: badland mouse], possibly be-
came extinct with the arrival of man 
and the common mouse. This rodent 
could be more than 20 centimetres in 
length and weigh about 40 grams, and 
was adapted to living in the fissures of 
the malpaíses [literally: badlands]. It 
was probably very common about two 

thousand years ago, as abundant remains have been found in the nearby cave Cueva de Villaverde

Canary Island Quail

The Canary Island quail is a bird now 
extinct, the remains of which have been 
found in La Palma, Tenerife, El Hierro 
and Fuerteventura.  Of a similar size to 
the common quail, the Canary Islands 
quail had smaller wings and was heavi-
er, from which is deducted that it was a 
sedentary bird, more adapted to walk-
ing. This characteristic, together with 
the fact that it nested on the ground, 
possibly caused its extinction because 
of the predators introduced by man.

Canary Shrew

The Canary shrew, also known as the 
ratón de hocico largo [literally: long-
nosed mouse], still lives on Fuerteven-
tura. It can reach 11 centimetres in to-
tal length and weigh 9 grams. It differs 
from mice because of its tapering nose and because it has five fingers on its front paws. It belongs to the 
family of shrews with white teeth (not pigmented with red like other shrews). It lives in open, dry areas, such 
as malpaíses, being adapted to heat and dry conditions.

Trumpeter Finch

The Trumpeter finch or pájaro moro [literally: Moorish bird] is a bird that today is widely distributed 
throughout the entire island, including the malpaíses and the jable [volcanic sand]. It feeds on seeds, com-
plementing its diet with shoots, fruit and invertebrates. It builds its nest with twigs and stems of gramineae, 
lining it with weeds and hair. It is built in hollows under rocks, stone walls or at the foot of bushes. It lays 
between 4 and 5 eggs.
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The subterranean environment is made up of a network of fissures and cavities between rocks, where 
larger empty spaces appear occasionally, like caves and volcanic tubes.

It is a poor ecosystem, where environmental humidity is high and the darkness absolute. The greater part 
of the energy comes from the outside, in the form of plant roots or organic material that enters with water. 
In this poor energy flux in the darkness, the carcasses themselves of the subterranean species are also 
important.

The animals that inhabit this medium are, in the majority, insects and arachnids adapted to living perma-
nently in the dark. For them, caves are simply gigantic fissures in the subsoil, while for scientists they are 
the medium for getting to know and studying this interesting fauna hidden in the depths of the Earth.

It is also an interesting, extremely fragile ecosystem, as its conditions of humidity and temperature can vary 
easily with human intervention. Moreover, the populations of this subterranean fauna are usually scarce in 
number of individuals and are often limited to only one cavity, as happens with Maiorerus randoi, the ende-
mism exclusive to the Cueva del Llano.

Living in the damp and total darkness 
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Living in an underground environment requires an adaptation to the conditions of darkness and the lack of 
food. For this reason, the species modify some organs to increase their efficiency, or even eliminate others 
and save energy in such a poor environment.

Recipes for survival in the subterranean world

The most usual adaptations

Loss of colour
Protection against the sun and desiccation that pigments and a thick cuticle give is not necessary in a hu-
mid, dark environment.

Absence of eyes
In animals of the subterranean environment it is common that eyes undergo a decrease in size or even 
disappear.

Lengthening of legs and antennae
Long antennae house a larger number of sensorial organs, increasing olfactory and tactile sensitivity that 
compensates blindness.

Atrophied wings
Wings are usually reduced in the species that evolve in an environment where they cannot fly.

An exceptional inhabitant

The Cueva del Llano shelters one of the most extraordinary species of the invertebrate fauna of the 
Canaries: the opiliones Maiorerus randoi, an animal similar to a spider although it does not spin webs. It is 
also different from them because of the abdomen, which in the opiliones is segmented and joined to the rest 
of the body, while spiders are different in having it 
smooth and separated by a narrow waist.

This arachnid is exclusive to the Cueva del Llano, 
as it is the only existing cavity on Fuerteventura 
with the appropriate environmental conditions. It 
is one of the seven species of arthropods in the 
Canaries in danger of extinction.

Maiorerus randoi is an example of the adapta-
tions to life in the eternal shadows of the subsoil. 
As a consequence, this arachnid has lost its col-
our and its pigmentation is yellowish. Moreover, 
its eyes – useless in the subterranean depths 
– have atrophied completely.

This opiliones is what scientists call a relict, al-
most a living fossil, as there are no other similar 
species in the Canaries. Its ancestors arrived in 
the Archipelago in previous epochs, when the cli-
mate was wetter.

Other small animals present in the volcanic tube 
are the millipedes Oranmorpha guerini, which 
have invaded it recently: and the endemic spider 
Spermophora fuertecavensis, with delicate, fine 
legs. 
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Visiting a cave is not a difficult task, but indeed it needs us to be careful and respectful. The fragility of 
cave ecosystems demands extreme precaution to avoid damaging it.

There are two common forms of deterioration:

Contamination with refuse, such as leftovers of food, cans, tins, bottles, batteries, oil and petrol debris and 
others.

The taking of geological souvenirs, such as lava stalactites, for example, causes irreparable damage.

To guarantee that these Monuments of Nature remain is the duty of everyone. If we want to preserve them 
properly for future generations, we must be content with not leaving anything but our footprints and not 
taking away anything but photographs and sensations.

Leave only your footprints and don’t take anything away but 
your photographs
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