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Which are the driving forces of the abrupt transitions
between explosive and effusive activity during an eruption?

Teide-Pico Viejo stratovolcanoes (0.18 Ma - present)

The geological record allows us
to evaluate the eruptive sequences

and the eruptions’ explosivity _
index. Volatile Degassing?
‘ zonation?
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This is vital for a correct hazard
assessment, especially in volcanic
systems with high return period.

New magma

influx? NPT el S| mplified geological map and

(>12 - <4 Ma) volcanostratigraphy of Tenerife
island [1]. PC: Pico Cabras; PV:
Pico Viejo; T: Teide.
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- |dentify the pre-eruptive ' oty
parameters that control
the explosive-effusive
transitions in  Tenerife
dome eruptions.

Evaluate the presence of
halogen volatiles In

Tenerife felsic magmas.
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SVZ South Volcanic Zone . .
comprise the products of 3 volcanic cycles that end
LT T taaT(;jeS:Iadlfr::PIt EaStIng WGS4 UTM 28N (km) With a Caldera COIIapse. Teide-PiCO Viejo Complex
IS the result of the beginning of the 4th cycle.

Pico Cabras

https /[paintingvalley. com/drawmqs/cmder cone-
volcano-drawing-17.jpq

Tenerife island vulcanism is bimodal: basaltic magmas (high recurrence and low magnitude), and
phonolitic (low recurrence and high magnitud). The later is only found in T-PV complex, in central and
lateral (domes) vents.

Pico Cabras dome’s photography (left)
and dome’s squeme (above).

RESULTS: PRE-ERUPTIVE PARAMETERS (P, T H,0)
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METHODOLOGY

Petrographic characterization of samples from the effusive (lava flows) and the explosive (pumice)
phases of Pico Cabras dome eruption, using both petrographic and scanning electron microscopes. P-T: significant contrast in temperature results.
Geochemical analysis using an electron microprobe (major elements) and micro-X-ray fluorescence | H,O: inverse relationship between dissolved water
(for Br quantification). ’ content and %An in feldspar. Some analysis do not
Pre-eruptive parameters: geothermobarometer [2] and geohygrometer [3]. These use the chemical pass the equilibrium test based in the K.

composition of minerals (clinopyroxene and feldspar, respectively) and the magma in equilibrium. Effusive phase: average of 3.4 wt% H,0.
Comparison with experimental petrology data: [4-6]. Explosive phase: average of 5.4 wt% H,O.

High H,O content calculations (>5.5 wt%) are above
water-saturation limit in phonolitic magmas [10] =
Is this geohygrometer poorly calibrated for phonolitic

Pressure (kbar)

RESULTS: GEOCHEMISTRY

® Lava phenocrysts Orthqclase e Lava with crystals | magmaS?
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eldspar classification diagram A Obsidian microll N | | |
AelleEEl ALaV: r:.:r::::: - ° & @ Obsidian P-T diagram with data calculated using the geothermobarometer.
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Continuous evolution from oligoclase (less evolved \ DISCUSSION AND CONCLUSIONS
magmas) to sanidine compositions (more evolved \ -~
magmas). . ' P | 4 he difficul btaini Comparison with the experimental mineral
Less fractionated feldspars (low or negative A "\ -1+ low accuracy due to the difficulty obtaining == assemblage obtained by experimental

. . . « , . 4 the exact composition of the magma in equilibrium. |
fractionation index “log(or/An)”) are also slightly t ortrocise / pbite /| Oligoctase | Andesine | L petrology. P
enriched in iron. L ‘ Model: magma chamber at 1kbar, chemical and thermally zoned. Zoning in minerals indicate self-

Albite /Atte/ Oigockse | Andesine | tabradorte | Bytowmte@;\northite mixing processes. Ca-rich rims in feldspars suggest underplating and injection of a mafic magma
NaAISEO, CaAlSiO, short time prior to eruption. This injection probably triggered the eruption.

1st phase: Explosive (pumices).
Related to the upper cupola of the
chamber with less temperature and
higher volatile content. It was
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Effusive phase (lava flow):
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| = 12 Fephriphonlite (Q < 20% in QAPF) From CIl and Br measured in the explosive phase and the distribution coefficient between magma and
S . . . . .
MgCasi.0, FeCasi.0, G 10 Trachydacite fluid phase we estimate 244.6 Tm of Cl and 9.9 Tm of Br released to the atmosphere in this eruption.
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I ] | Basaltic | Andeste Dacite - The pre-eruptive parameters that controls the explosive-effusive transition are the temperature and
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| ’ . . * Phonolitic dome eruptions in Tenerife should be taken into account for improving the hazard

Whole rock and glass: continuous evolution
from glass inclusion to residual melt in lavas.

Ca-rich clinopyroxenes: diopsides and some
augites. !
Zonations have only been found in the | Cl in melt from 0.2 to 0.6 wt% and Br from 10 to
explosive phase, with cores enriched in Fe, na 15 ppm measured in the explosive phase.

and Mn. Sodalite: indicator mineral of the presence of
Typically associated with Fe-Ti oxides:| halogen gases in the fluid phase: 6.4-7.1 wt%
magnetite and ilmenite. Cl and 130 ppm de Br.

assessment of the island, with special focus on Icod valley.
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