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ABSTRACT
Ancochea, E., Fuster J.M., Ibarrola, E., Cendrero, A., Coello, J., Hernan, F., Cantagrel, J.M. and Jamond, C., 1990.
Volcanic evolution of the island of Tenerife (Canary Island) in the light of new K-Ar data. J. Volcanol. Geotherrn. Res.,
44: 23 1 - 249.
New age determinations from Tenerife, together with those previously published (93 in all), provide a fairly comprehensive
picture of the volcanic evolution of the island. The oldest volcanic series, with ages starting in the late Miocene, are formed
mainly by basalts with some trachytes and phonolites which appear in Anaga, Teno and Roque del Conde massifs. In Anaga
(NE), three volcanic cycles occurred: one older than 6.5 Ma, a second one between 6.5 and 4.5 Ma, with a possible gap between
5.4 and 4.8 Ma. and a late cycle around 3.6 Ma. In Teno (NW), after some undated units. the activity took place between 6.7
and 4.5 Ma, with two main series separated by a possible pause between 6.2 and 5.6 Ma. In the zone of Roque del Conde (S),
the ages are scattered between 11.6 and 3.5 Ma. Between 3.3 and 1.9 Ma, the whole island underwent a period of volcanic
quiescence and erosion.
The large Caaadas volcano, made up of basalts, trachytes and phonolites, was built essentiaiiy between 1.9 and 0.2 Ma. To
the NE of this'central volcano, linking it with Anaga, is a chain of basaltic emission centers, with a peak of activity around
0.8 Ma. The Cañadas Caldera had several collapse phases, associated with large ignimbrite emissions. There were, at least, an
older phase more than 1 Ma old, on the western part of the volcano, and a younger one, less than 0.6 Ma old, in the eastern
side. The two large "valleys" of Guimar and la Orotava were formed by large landslides less than 0.8 Ma ago, and probably
before 0.6 Ma ago. The present Cañadas caldera was formed by another landslide, less than 0.2 Ma ago. This caldera was later
filled by the huge Teide volcano, which has been active even in historic times. During the same period a series of small volcanoes
erupted at scattered locations throughout the island.
The average eruptive rate in Tenerife was 0.3 km3/ka, with relatively small variations for the different eruptive periods. This
island and La Gomera represent a model of growth by discontinuous pulses of volcanic activity, separated by gaps often
coinciding with episodes of destruction of the edifices and sometimes extended for several million years. The neighbouring Gran
Canaria, on the other hand, had an initial, rapid "shield-building phase" during which more than 90% of the island was built,
and a series of smaiier pulses at a much later period.
A comparison between these three central islands indicates that the previously postulated westward displacement in time of
a gap in the volcanic activity is valid only as a first approximation. Several gaps are present on each island, overlapping in
time and not clearly supporting either of the models proposed to explain the evolution of the Canaries.
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General geological features of Tenerife
Tenerife is the largest (2058 km2)and highest
(3718 m) island of the Canaries. It occupies a
central position in the Archipelago and is one
of the most complex from the volcanological
point of view. The oldest visible unit on the
island is the "Old Basaltic Series", forrned of
basaltic lavas and pyroclastics, with some salic
differentiates, typically occurring as dykes and
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domes emplaced at the terminal part of the
basaltic emissions. This "series" forms three
deeply eroded edifices, not visibly connected,
in the NE (Anaga), NW (Teno) and S of the
island (Fig. 1). The younger volcanic sequences
formed at the centralcomposite volcano of Las
Cañadas, with basaltic, trachybasaltic, trachytic and phonolitic materials, and along a
SW-NE ridge linking Las Cañadas and
Anaga, the Cordillera Dorsal, with predomi-

Fig. l . Simplified geological map of Tenerife. 1 = Recent Series; 2 = "Caiiadas" Series; 3 = "Dorsal" Series; 4 =
Old Basaltic Series; 5 = Caldera rim; 6 = Main trend of the "Dorsal" and scarps of Güimar and La Orotava; 7 =
Dated dykes. Age in Ma: ovals, this work; squares, previous data. AR = Arico; A T = Arco de Taganana; BT = Barranco de Tamadaya; DH = Caiiada de Diego Hernández; F = La Fortaleza; G = Guaza; IC = Icod; LS = Lomo
Simón; MA = Masca; RV = Roque Vento; SA = El Sauzal, TE = Tejina; TI = Tigaiga.
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nantly basaltic emissions. The upper part of the
Cañadas volcano was destroyed, forming a
large caldera filled by the later emissions of the
Teide-Pico Viejo complex. On each side of the
"Dorsal" large depressions occur, the "valleys" of Güimar and La Orotava.
The most recent volcanic activity is
represented, on the one hand, by many, mostly
basaltic, volcanoes scattered throughout the
island and, on the other hand, by the central
Teide-Pico Viejo edifice, with basaltic and salic
emissions.
The general character of the magmatic cycles
which have been identified, is alkaline to highly
alkaline, with an increase in alkalinity from the
older to the recent series (Ibarrola, 1969, 1970;
Ridley, 1970a; Brandle, 1973).
More details about the geology, volcanology, petrology and geochemistry of Tenerife
can be found in Jeremine (1933), Hausen
(1956), Fúster et al. (1968, 1980), Ibarrola
(1969, 1970), Ridley (1970 a, b, c), Arafia
(197 l), Brandle (1973), Hernández-Pacheco
and Ibarrola (1973), Booth (1973), Coello
(1973), Borley (1974), Carracedo (1975, 1979),
Wolff (1985).

The location and a brief description of the samples are given in the Appendix.
Old Basaltic Series

Description and K-Ar chronology of the
volcanic series

This unit was already mentioned by Fritsch
and Reiss (1868) as well as by Hausen (1956)
and Bravo (1962). According to Hausen (1956)
the ''basaltic tableland series" included al1 the
basaltic rocks in Anaga, Teno, Roque del Conde, Cordillera Dorsal, scarps of Güimar and La
Orotava and the bottom of some deep valleys in
the northern and southern parts of the island.
Fúster et al. (1968) pointed out the existence
of two Old Basaltic Series, 1 and 11, although
they failed to show their distribution in their
map. The first K-Ar data, obtained by Abdel
Monem et al. (1972), established clearly the
large age difference which separates the Anaga
and Teno rocks from the ones in Güimar and
Tigaiga. The stratigraphic succession proposed
by Coello (1973) includes in the Old Basaltic
Series 1the massifs of Anaga, Teno and Roque
del Conde, as well as the bottom of severa1deep
"barrancos". The rest of the "Old Basaltic
Series" is considered to form a Series 11. This
distinction has remained essentially unchanged;
however, the new data allow to introduce greater precission in the stratigraphy and interpretation of the different edifices.

This paper: is based on 48 new K-Ar determinations, which together with the 45
previously published by Abdel-Monem et al.
(1972), Carracedo (1975, 1979) and Féraud
(1981), provide a new and more precise
geochronological frarnework for the understanding of the volcanic evolution of the island.
The analytical methods (with replicate
analyses that confirm their accuracy) have been
described elsewhere (Cantagrel et al., 1984).
Most K-Ar analyses were performed on wholerock samples, but olivine and clinopyroxene
were removed from seven samples. Five
analyses were for feldspar crystal separates.
The analytical results are presented in Table 1.

Anaga
This massif is formed mainly by a complex
sequence of alkali basaltic lava flows, with
abundant volcanoclastic layers, intruded by
subvolcanic bodies (dykes, domes, laccoliths)
of basalts, trachybasalts, trachytes and phonolites. The series dips roughly seawards on al1
sides, except in the north, and has a total thickness of about 1000m. Dueto the existing structure the oldest unit (Lower Series 1) appears in
the north, in a large arcuate landform called
"Arco de Taganana". This unit is formed. by
volcanoclastic rocks, some debris-flow deposits and small intrusive bodies (gabbros, syenites) cut by dykes. Abdel Monem et al. (1972)

