






range of models that would produce RFs that fit the data, we implemented an
inversion procedure based on a real valued genetic algorithm (RGA).

Fig. 3: RGA inversion results for TEIDE. RFs (left panel) and velocity models (right panel).
Average azimuthal stack (top panel), northern stations (2nd panel), caldera stations (3rd
panel) and north-western stations (bottom panel). Exact station locations for the different
groups are shown in Fig. 4.



At first all RFs from the 26 sites were stacked to increase the signal to noise
ratio and the inversion result is shown in the top panel of Fig.3. Two classes
of velocity models fit the azimuthally averaged stacked waveform equally well.
Re-examining the individual RFs we find significant regional variations and
therefore decided to group them into three different sets, northern, caldera
and north-western (Fig. 4), based on waveform similarity. For each group
individual inversions were carried out using the same starting model and the
results are shown in Fig. 3.
Beneath the northern stations, there are two LVZs, one at ~ 5km depth and
one at ~13 km depth, whereas beneath the caldera stations only the ~13 km
depth LVZ is present. The Moho beneath both groups is observed at 15-16
km depth. The north-western stack on the other hand has no LVZs at ~5km
and ~13km depth, instead there is a very thin LVZ at 7 km depth and the
Moho is shallower at ~13 km depth. Fig.4 shows the locations of the
corresponding piercing points and station locations. The location of the
piercing points for the Tenerife stations suggest the existence of a shallow
magma chamber (between ~3-5 km below sea level (b.s.l)) beneath the
northern stations only and a second deeper magma chamber (LVZ) at ~8-12
km depth b.s.l. beneath both northern and caldera stations: in agreement with
inferred structure beneath Tenerife from previous studies, characterised by
shallow ~4-5 km depth, phonolitic magma chambers linked to the volcanic
evolution of Las Cañadas edifice and a deeper (~13-15 km) reservoir
containing basaltic magma (Almendros et al., 2007 and references therein).
Thus, the location of the piercing points supports the interpretation that the
RFs beneath all three groups are sampling structure independently of one
another.
In 2004, Tenerife experienced one of the most active seismic episodes
reported in the area, except for the precursory seismicity accompanying
historical eruptions (Almendros et al., 2007).  Using array analysis from three
seismic antennas deployed in Las Cañadas caldera, Almendros et al., (2007)
suggest that the initial seismicity is related to deep (>14 km) magma injection
beneath the northwest flank of Teide volcano (Fig. 4), related to a basaltic
magma chamber inferred by geological and geophysical studies (e.g., Martí et
al., 1994; Ablay & Martí, 2000; Araña et al., 2000).  Combining our RF results
with those from the array analysis of Almendros et al., (2007) suggests we are
observing the deep basaltic magma chamber and that the plumbing system is
such that initial injection occurs beneath the north west of the island, before
migrating beneath the caldera.  Furthermore, the majority of historical
eruptions on Tenerife have all occurred in the north-west rift zone (Carracedo
et al., 2007), along with the majority of historical earthquakes (Gonzalez de
Vallejo et al., 2003) thus we may tentatively suggest that the LVZ we observe
beneath the northern stations may be the shallow magma chamber
associated with this historical activity



Fig.4:  Piercing points beneath Teide showing the top and bottom of the LVZ layers identified
in Figure 3 (left panel). Earthquake locations from the 2004 seismic episode (Almendros et
al., 2007) (right panel).
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structure beneath the Canary islands from teleseismic receiver functions, Eos
Trans. AGU, 88(52) Fall Meet. Suppl, Abstract V33B-1381.
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A. Lodge, S.E.J. Nippress, and A. Rietbrock (2008), Crustal structure beneath
the Canary Islands derived using teleseismic receiver functions, GJI, in
preparation.

Future Research
A joint research proposal headed by Prof. Chris Bean titled “Towards
improved imaging of magma chambers” (Science Foundation Ireland) has
been successful and work will start early 2009. The project focuses on
applying advanced pre-stack depth migration techniques and together with
the ongoing velocity tomography at Granada University and the RF study will
give a detailed image of the volcano edifice.
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