
 1 

Caldera         CO2 (ton yr-1)x104 

Yellowstone (U.S.A.)2 985.50 

Campi Flegrei (Italy)3 54.75 

Ischia (Italy)4 45 

Rotorua (New Zeland)5 36.5 

Pantelleria (Italy)6 32 

Siwi (Tanna Island)7 30.66 

Fournas (Portugal, Azzorre)8 26.79 

Sierra Negra (Ecuador, Galapagos)9 22.08 

Iwojima (Japan)10 16.43 

Latera (Italy)11 12.78 

Pululahua (Ecuador)*12 9.86 

Miyakeijma, (Japan)13 4.73 

Usu (Japan)14 4.38 

Cuicocha (Ecuador)*12 3.87 

Nisyros (Greece)*15 3.07 

Hakkoda (Japan)*16 2.70 

Satsuma–Iwojima (Japan)17 0.73 

 

Supplementary Table 1 – Magmatic contribution of CO2 soil degassing at several semi-

plugged (or degassing1) calderas (resurgent calderas in bold); * = no distinction between 

magmatic and biogenic contribution of CO2. In all the cited studies the magmatic component 

of the diffused CO2 has been related to the crystallization of new magma input. 

 

 

 

 

Model p (m) D (m) d (m) ηsil (Pa s) ρs (kg m-3) T (°C) ρo.v. (kg m-3) ηo.v. (Pa s) v (m s-1) t (s) 

RIS 0 0.04 - - - 1400 50 907.8 1.87×10-2 1.5 290 

RIS 1 0.03 - - - 1400 50 907.8 1.87×10-2 1.5 60 

RIS 2 0.03 0.17 0.015 104 1400 50 907.8 1.87×10-2 1.19 180 

RIS 4 0.03 0.12 0.015 104 1400 50 907.8 1.87×10-2 1.19 225 

RIS 5 0.03 0.06 0.015 104 1400 50 907.8 1.87×10-2 1.19 50 

RIS 7 0.03 0.06 0.015 104 1400 36.4 936.8 3.08×10-2 1.19 65 

RIS 9 0.07 0.08 0.06 104 1400 38 931 2.90x10-2 0.88 248 

 

Supplementary Table 2 – Analogue experiments and related tested parameters. P = depth 

of the nozzle; D = diameter of silicone layer; d = depth of silicone level; ηsil = viscosity of 

silicone; ρs = density of silicone; T = temperature of vegetable oil; ρo.v.= density of vegetable 

oil; ηo.v. = viscosity of vegetable oil; v = injection velocity of vegetable oil; t = duration of 

experiment. 
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Supplementary Figure 1 – Thermal models. a) Crystal fraction (X) as a function of 

temperature (T). b) Variation of the total viscosity (ηtot) with temperature (T). 

 

 

 

 

 

T (°C) X Log ηm (GRD) (Pa s) Log ηr (Pa s) Log ηtot (Pa s) 

1000 0 2.52 0 2.52 

950 0 2.85 0 2.85 

900 0.01 3.20 0.01 3.21 

850 0.10 3.92 0.13 4.05 

800 0.50 4.71 2.35 7.06 

750 0.90 5.43 8.80 14.23 

700 0.99 5.96 9.42 15.38 

 

Supplementary Table 3 - Thermal models. T = temperature of the melt (in °C); X = crystal 

fraction of the magma; ηm = viscosity of the melt obtained with the GRD model31; ηr = relative 

viscosity obtained with a previous model29; ηtot = total viscosity. 
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 Experiments Nature 

Π1 = (ρs gD)/c 7.8-2.7 13- 4 

Π2 = d/D (1.3-7.5)×10-1 (1.9-3.8)×10-1 

Π3 = d/p (5-8.6)×10-1 5 ×10-1 

Π4 = p/D (2.5-8.8)×10-1 (3.8-8.8)×10-1 

Π5 = ρo.v./ ρs (6.3-6.7)×10-1 8.5×10-1 

Π6 = ηo.v./ ηsil (1.87-3.08)×10-6 (1-3)×10-6 

Π7 = (vt)/D (1.3-3.5)×103 (5.6-9.2)×103 

Π8 = (ρo.v. p2)/( ηo.v t) (1.9-6.7)×10-1 (1.5-4.5)×10-3 

 

Supplementary Table 4 – Analogue experiments. The eight dimensionless parameters in 

experiments and nature 
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