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The Paroxysmal Sequence 

Mt. Etna exhibited 62 lava fountaining events between De-

cember 13, 2020 and February 21, 2022 from South East 

Crater (SEC). 

Main volcanological features: 

§ Duration of lava fountains:  

 ~30-800 minutes 

§ Maximum height of lava 

 fountains: ~0.5-4 km  

    above summit crater. 

§ Eruptive frequency:  

   1/month to 2/day. 

 

Figure 1ð Lava fountain of the 

24/02/2021. 

Objectives and Methods 

The 2020-2022 Paroxysmal sequence was sustained by huge volumes of undegassed magma ascending towards the upper portion of the plumb-

ing system during period I. Period II was characterized by low and clustered values highlighting the lack of major recharge, and period III  shows 

increasing trends coupled with decreasing eruptive frequency. This was interpreted as an inefficiency of the system in transferring magma from 

deeper reservoirs up to the surface. 

Figure 3ð  a) Intra-period Inflation, 

b) Deflation associated with the 2 

March 2021 lava fountain. c) Volcanic 

tremor RMS amplitude of the 31 

March paroxysmal episode. 

Figure 2ð Etna summit area with location of the seismic 

stations (green triangles) and tiltmeters (yellow circles). 

Amplitudes: absolute difference between 

start (green star) and end (blue star) of si-

gnals related to lava fountains. 

Velocities: angular coefficient of the regres-

sion line fitting each signal. 

 

RMS  Amplitude: 

The entire paroxysmal sequence was charac-

terized in terms of ampltudes and velocities 

of tilt deflations associated with lava fountains, 

inflations related to the intra-periods between 

the events and volcanic tremor RMS amplitu-

des corresponding to the waxing phase of each 

eruption. 

Conclusions 

Main findings 

4) Delays between the onset of 

abrupt deflations signals and start of 

lava fountains have been observed. 

Figure 6ð ECPN tilt signal of the 22 May 

2021 lava fountain. 

1) Correlations between deflations and SO2 (Guerrieri et 

al., 2023) and Pyroclastics (Calvari and Nuannari, 2022) 

emitted during the paroxysms, highlights the main contri-

bution of gases for deflations during lava fountains. 

Figure 4ð Spearmann correlation coefficients calculated for a) Defla-

tions vs SO2 and b) Deflations vs Pyroclastics . 

2) Three periods have been identified: period I (February-

April), period II (May-July), period III (July-October). 

Figure 5ð Data retrieved by ECPN station: Amplitudes of a) Deflations, b) 

Inflations, c) volcanic tremor RMS and Velocities of d) Deflations, e) Infla-

tions, f) volcanic tremor RMS. 

3) Small inflations occurred si-

moultaneously to ongoing lava 

fountains in period II have been 

observed. 

Figure 7ð Data retrieved by CDV station. 

Start of abrupt deflation was handpicked for 

each event. Start of lava fountains by Calvari 

and Nunnari (2022). 
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