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• Cone sheets have an almost constant dip of 45° in its 
lower part and tend to verticalize. 

• Radial dykes are practically vertical and perpendicular 
to the caldera wall. 

• Concentric dykes are less common, generally vertical 
and parallel to the caldera wall.

◄ Some examples of the studied phonolitic dykes 

Topography of the island for each simulated 
evolutionary stage►

* We have performed full 3D Finite Element numeri-
cal simulations to determine the stress field genera-
ted by different magma chambers in overpressure4. 

*Each numerical simulation represents one of  the six 
main evolutionary  stages of the island. 

* For each different model, we have reconstructed 
the topography of the island and the corresponding 
magma chamber, which  size, shape and depth have 
been constrained using geological data.
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◄ a) Geometry and boundary conditions of the performed 3D 
Finite Element models. b) Example of the mesh used in these 
models. 
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 σ1  (maximum compressive 
stress) is strongly determined 
by the gravity field although 
near the magma chamber it 
may be modified by the local 
stress field.

σ3 (maximum extensive stress) 
around the magma chamber walls 
is strongly influenced by the 
tropography.

σ1 directions are also influenced  by the diffe-
rent rheologies composing the host rock. 
Rotations may occur at the different lithologi-
cal contacts.
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CONCLUSIONS
 
* These numerical models allow explaining the origin of several of the observed cone 
sheets and relate them to their magmatic sources.

*  The current numerical models fail to explain the origin of those cone sheets with shallow 
dip angles. Further simulations considering a much detailed internal structure of the island 
may be carried out  to account for small scale lithological contrasts. These may be responsi-
ble for the stress field rotations at the contacts. 
 
*  Considering the existing geological constrains on size , shape and depth,  the magmatic 
reservoirs responsible for the different caldera collapses on Las Cañadas would have favou-
red inclined-vertical dyke injection around their margins.

• To improve the knowledge about the origin and mechanisms of dyke injection in Tenerife is 
important for assessing the volcanic hazard at the island.

INTRODUCTION

* Las Cañadas Caldera (Tenerife, Canary Islands) is a multi-cyclic composite depression formed 
by three caldera collapses: Ucanca (1.57 – 1.07 Ma), Guajara (0.85 – 0.37 Ma) and Diego Her-
nández (0.37 – 0.18 Ma). 

* Different families of phonolitic dykes, including cone-sheets, radial and concentric dykes, are 
well exposed along Las Cañadas Caldera wall. Their diverse cross cutting relationships suggest 
that they formed during different intrusion episodes and from diverse magmatic sources.

* Using field work and numerical modelling, we investigate the 3D geometries of the different 
dyke families  in order to correlate them with the corresponding magmatic sources.

GEOLOGICAL SETTING 

The geological evolution of Tenerife involves the construction of two main volcanic complexes: 
a basaltic shield complex (>12 Ma to present), and a central complex (<4 Ma to present), which 
comprises the Cañadas edifice (<4 Ma–0.18 Ma) and the active Teide–Pico Viejo twin stratovol-
canoes (0.18 Ma to present). The Cañadas Caldera, which  truncated the Cañadas edifice, was 
formed by several vertical collapses occasionally associated also with lateral collapses of the 
volcano flanks1. 

 ▲ Simplified geological map and volcano–stratigraphy of 
     Tenerife.

METHODOLOGY

a) Field Data

b) Numerical Simulations
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* Comparing field data with the numerical results obtained, we can identify those cone sheets rela-
ted to the magmatic reservoirs responsible for the Ucanca  and Guajara caldera collapse.

* Current numerical models fail to explain the origin of those cone sheets with low dip angles. A 
possible explanation would be the rotation of σ1 due to lithological contrasts.

Numerical results indicate that 
these cone sheets may be related 
to the 4.5 km depth magma 
chamber responsible for the 
Ucanca caldera collapse. 

Numerical results indicate that 
these cone sheets may be related 
to the ~5 km depth magma cham-
ber responsible for the Guajara 
caldera collapse. 


