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1. Open vent volcanoes

Table S1 shows the open vent volcanoes that are shown in figure 1 of the main paper. 
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Table S1: Summary of open-vent volcanoes, including bulk composition and characteristic eruptive activity. [1]2005-2015 average SO2 flux from satellite observations (Carn et al., 2017).
	Volcano
	Country
	Setting
	SO2 flux t/d [1]
	SO2 flux (σ) [1]
	Lat
	Lon
	Primary composition
	Bulk composition
	Volcanic activity

	Ambrym
	Vanuatu
	Arc
	7356
	3168
	-16.2478
	168.1564
	Mafic
	Erupted products are primarily basalt to basaltic trachyandesite (Sheehan and Barclay, 2016). Rare andesitic to rhyodacitic products relate to caldera formation; one post-caldera trachyandesite lava (Picard et al., 1995). 
	Persistent degassing from multiple vigorously-convecting lava lakes hosted within the summit craters of two intra-caldera cones: Marum and Benbow  (Hamling et al., 2019; Allard et al., 2016 a,b). Active degassing from lava lake surface in the form of spattering and large, metre-scale bubble bursts (Allard et al., 2016a). Infrequent flank fissure eruptions characterised by highly fluid lava flows, lava fountains and occasional hydromagmatic activity (Nemeth and Cronin, 2011).

	Bagana
	Papua New Guinea
	Arc
	3779
	886
	-6.1333
	155.1956
	Intermediate
	Extruded lavas are porphyritic and range from basaltic andesite to andesite. 30–50 vol% phenocrysts of plagioclase, augite, magnetite and hornblende (Bultitude et al., 1978).
	Persistently degassing from summit lava dome (McCormick Kilbride et al., 2012, 2019). Frequent extrusion of slow-moving blocky lava flows, sustained for weeks to months, every few years (Wadge et al., 2012, 2018). Infrequent, short-lived explosive eruptions.

	Aoba (Ambae)
	Vanuatu
	Arc
	2870
	1229
	-15.3745
	167.8139
	Mafic
	Erupted products range from basalt to basaltic trachyandesite (Eggins, 1993; Moussallam et al., 2019). 
	Sporadic phreatic/hydromagmatic and large magmatic eruptions from summit crater lakes, producing high altitude ash emissions, lava flows and Strombolian activity (Nemeth et al, 2006). Outgassing from the surface of the crater lake persists between explosive eruptions (Bani et al., 2009). 

	Etna
	Italy
	Arc
	2039
	522
	37.751
	14.9934
	Mafic
	Erupted lavas and tephras have a trachybasalt composition; 15-30 vol% phenocrysts in rapidly-quenched products (Corsaro et al., 2007; Viccaro et al., 2015, 2019).
	Persistent outgassing from multiple summit vents (Tamburello et al., 2013; Delle Donne et al., 2019). Frequent Strombolian activity and lava effusion at one or more vents. Low-level explosive activity is punctuated by large paroxysmal eruptions with sustained lava fountains, producing high eruptive plumes and widespread ash dispersal (Behncke and Neri, 2003; Corsaro et al., 2007, 2017). Flank eruptions occur relatively frequently every few years, with occasionally hydromagmatic activity (Branca and Del Carlo, 2005).

	Dukono
	Indonesia
	Arc
	1726
	611
	-1.7
	127.8667
	Intermediate
	Erupted tephras lie on the boundary between andesite and trachyandesite (Bani et al., 2018) 
	Near-continuous ash-rich explosions accompanied by sustained gas emissions (Bani et al., 2018)

	Popocatepetl
	Mexico
	Arc
	1658
	893
	19.0224
	-98.6279
	Intermediate
	Explosive and effusive products, from both Holocene eruptions and recent activity, span the full range of andesite compositions and extend into the dacite field (Witter et al., 2005; Torres-Alvarado et al., 2009; Mangler et al., 2019)
	Voluminous carbon-rich outgassing accompanied by frequent explosive events ranging in intensity from small ash-rich puffs to strong Vulcanian explosions (Delgado et al., 2001; Campion et al., 2018). Explosive activity alternates with periods of viscous dome extrusion (Gómez-Vazquez et al., 2016). Large effusive eruptions and Plinian events have occurred in the past (Siebe et al., 2006; Mangler et al., 2019).

	Manam
	Papua New Guinea
	Arc
	1484
	753
	-4.0643
	145.0273
	Mafic
	Basalt to basaltic andesite, with notably low TiO2 contents (Johnson et al., 1985)
	Persistent outgassing and intermittent Strombolian explosions from two summit vents: the Southern vent outgasses from the top of a visible magma column, whilst the Main (northern) vent is characterised by primarily fumarolic emissions. Regular thermal anomalies detected in summit region. Frequent low intensity explosive activity with ash emissions, punctuated by occasional large explosive eruptions (> 10 km plumes) with sustained lava fountains on sub-decadal timescales (Liu et al., 2020).

	Yasur
	Vanuatu
	Arc
	1408
	563
	-19.5272
	169.4482
	Mafic
	Erupted products from both early (<1400 yr) and current activity have basaltic trachyandesite compositions, typically with 10-30 vol% phenocrysts (Metrich et al., 2011)
	Continuous passive outgassing from multiple vents, punctuated by impulsive ash-rich Strombolian explosions every few minutes. Gas puffing and lava spattering occurs between explosions (Oppenheimer et al., 2006; Bani et al., 2013; Simons et al., 2020; Woitishek et al., 2020)

	Anatahan
	Marianas
	Arc
	1335
	1867
	16.3511
	145.6801
	Intermediate
	Erupted products from 2003 eruption are andesitic (SiO2 59-63 wt%), although historical products span 49 to 66 wt% SiO2 (Wade et al., 2005). Vesicularity varies from 30 to 80% (de Moor et al., 2005)
	Highly variable SO2 emission that fluctuates between periods of intense outgassing (103-104 t/day) and relative quiescence (102 t/day) (McCormick et al., 2015). 

	Soufrière Hills
	Montserrat
	Arc
	1296
	761
	16.7103
	-62.1773
	Intermediate
	Crystal-rich andesite, containing 45–55 wt % phenocrysts (Murphy et al., 2000)
	Lava dome growth punctuated by episodes of Vulcanian activity and dome collapse (Wadge et al., 2014). Sustained outgassing since the onset of eruptive activity in 1995, throughout both eruptive phases and pauses (Christopher et al., 2015; Christopher et al., 2010; Edmonds et al., 2003, 2010)

	Nevado del Ruiz
	Colombia
	Arc
	1074
	1376
	4.892
	-75.3188
	Intermediate
	Andesitic to dacitic erupted compositions (Gourgaud and Thouret, 1990)
	Frequent explosive activity in recent decades, including both hydromagmatic and Vulcanian events (Castano et al., 2020). Lava dome growth since 2015, accompanied by persistent ash emissions and outgassing (Lages et al., 2019)

	Sakurajima
	Japan
	Arc
	1056
	757
	31.5833
	130.65
	Intermediate
	Two-pyroxene andesite with bulk rock SiO2 content of 59–61.5 wt% and a phenocryst assemblage of plagioclase, clinopyroxene, orthopyroxene, oxides, and minor olivine (Matsumoto et al. 2013). Abundant dense lithic material in ash emissions.
	Frequent Vulcanican explosions of variable magnitude, accompanied by ash-venting. The main eruption activity shifted in 2006 from Minamidake Crater to the Showa Crater (Iguchi et al., 2013). SO2 emission rate from Showa Crater is highly variable and fluctuates from hundreds to thousands of tonnes per day over minutes to hours, related to Vulcanian events (Kazahaya et al., 2013).

	Miyakejima
	Japan
	Arc
	1018
	934
	34.0788
	139.5178
	Mafic
	Basaltic to basaltic andesite. Erupted products often evolve from basaltic andesite to basalt during eruptive episodes (Amma-Miyasaka et al., 2005).
	Recent activity has been dominated by flank fissure eruptions, occasionally accompanied by minor summit eruptions (Nakada et al., 2005). Slow caldera subsidence took place during an eruption in 2000 (Geshi et al., 2002).

	Karymsky
	Russia
	Arc
	911
	250
	54.05
	159.4333
	Intermediate
	Andesite (59-62 wt%) containing 25–32 vol.% phenocrysts of plagioclase, clinopyroxene, orthopyroxene, magnetite, and rare olivine xenocrysts (Izbekov et al., 2004). Minor basalt to basaltic andesite also erupted early in eruptive episodes, before quickly returning to homogeneous andesite.
	Near-continuous explosive and effusive behaviour, characterised by frequent ash-rich Strombolian explosions. Sustained effusion of blocky lava flows often occurs contemporaneously (Izbekov et al., 2004)

	Masaya
	Nicaragua
	Arc
	867
	364
	11.9704
	-86.0886
	Mafic
	Tholeiitic basalt composition (Walker et al., 1993; Bamber et al., 2020)
	Elevated outgassing episodes are associated with the periodic emergence of lava lakes within the summit crater throughout historical records, with only minor ash emissions (Rymer et al., 1998). Recent activity has centred on the Santiago crater, which currently hosts and outgasses continuously from a visible lava lake (Aiuppa et al., 2019; Pering et al., 2019), whilst occasional large phreatomagmatic and basaltic Plinian eruptions have occurred in the past (Williams-Jones et al., 2003; Perez et al., 2009). 

	Suwanosejima
	Japan
	Arc
	863
	314
	29.6375
	129.7086
	Intermediate
	Erupted products are predominantly andesite in composition (Iguchi et al., 2008). 
	Near-continuous activity at summit crater, including intermittent Strombolian to Vulcanian explosions generating ash-rich plumes accompanied by persistent outgassing (Iguchi et al., 2008; Nishimura et al., 2013)

	Bromo + Semeru
	Indonesia
	Arc
	775
	298
	-7.9425
	112.953
	Mafic
	Medium- to high-k andesites and basaltic andesites (van Gerven and Pichler, 1995)
	Sustained outgassing from summit crater punctuated by occasional explosive eruptions (Aiuppa et al., 2015).

	Merapi
	Indonesia
	Arc
	32
	51
	-7.5407
	110.4457
	Mafic
	High-K basaltic andesite (52-56 wt% SiO2; Gertisser and Keller, 2003)
	Prolonged periods of lava dome growth punctuated by dome collapse (Voight et al., 2000). More explosive eruptions, up to VEI 4, also occur, most recently in 2010 (Surono, 2012)

	Santiaguito
	Guatemala
	Arc
	247
	119
	14.75
	-91.5667
	Silicic
	Dacite to high-silica andesite. Erupted compositions have become progressively more primitive (from 66 to 62 wt.% SiO2) between 1922 and 2002 (Scott et al. 2013).
	Slow lava extrusion accompanied by regular gas and ash-rich explosions (2–3 per hour) of small to moderate intensity (Harris et al., 2003; De Angelis et al., 2016). Outgassing is weak but continuous (Holland et al., 2011). A brief period of more intense Vulcanian explosions occurred between 2014 and late-2016, excavating a deep crater (Lamb et al., 2019)

	Fuego
	Guatemala
	Arc
	252*
	46
	14.4747
	-90.8806
	Mafic
	Recent eruptive products include high aluminium basalt to basaltic andesite (Chesner and Rose, 1984; Liu et al., 2020)
	Frequent ash-rich Strombolian explosions punctuated by paroxysmal eruptions that produce sustained lava fountains, widespread ash fall and occasionally pyroclastic density currents (Lyons et al., 2010; Naismith et al., 2019). Paroxysms are generally preceded by lava effusion. More than 60 historical sub-Plinian (VEI 4) eruptions, with the most recent occurring in October 1974 (Rose et al., 1978)

	Pacaya
	Guatemala
	Arc
	252*
	46
	14.4747
	-90.8806
	Mafic 
	Crystal-rich high aluminium basalt (Rose et al. 2013).
	Recent activity focused at the MacKenney Cone, characterised by persistent outgassing and frequent lava effusion, either from the summit cone or from lateral fissures (Rose et al., 2013). More sustained explosive behaviour 2020 to 2021, generating widespread ash fall.

	Erta ‘Ale 
	Ethiopia
	Arc
	64
	24
	13.6069
	40.6617
	Mafic
	Basaltic composition, containing phenocrysts of plagioclase, clinopyroxene and olivine (Field et al., 2012).
	Persistent outgassing from one or both of two lava lake-filled pit craters, as well as a fumarole field within the summit caldera (de Moor et al. 2013). Occasional overflowing of the lava lake(s), or flank eruptions, generate lava flows and lava fountaining events (Field et al., 2012)

	Stromboli
	Italy
	Arc
	181
	82
	38.7925
	15.2149
	Mafic
	Basaltic (shoshonite) bulk composition. Erupted pyroclasts vary from dense, crystal-rich scoria (45-55 vol% crystals) to vesicular, crystal-poor (< 5 vol% crystals) "golden" pumice during regular Strombolian activity and paroxysmal eruptions, respectively (Metrich et al., 2010)
	Frequent mild Strombolian eruptions eject scoriaceous bombs, lapilli and ash from multiple summit vents, superimposed on persistent passive outgassing and low-intensity puffing activity (Tamburello et al., 2012). Major explosions and paroxysmal eruptions occur sporadically, attributed to either increased magma flux and top-down decompression or fast ascent of CO2-rich magma (Calvari et al., 2011; Allard, 2010).

	Sabancaya
	Peru
	Arc
	87
	158
	-15.7833
	-71.85
	Mafic
	Erupted products from 1990-1998 span a narrow range of andesite compositions (60-64 wt% SiO2), with some more primitive andesite enclaves (Gerbe and Thouret, 2004).
	Continuous outgassing from main summit crater since 2014, punctuated by ash-rich explosions up to 3 km high (Moussallam et al., 2017). SO2 emission rates increased to ~2300 t/day in 2018 (Ilanko et al., 2019), considerably higher than the 2005-15 decadal average.

	Mt Michael
	South Georgia and the South Sandwich Islands
	Arc
	263
	63
	-57.8
	-26.4667
	Mafic
	Lavas are mostly porphyritic olivine basalts; minor basaltic andesite. Basaltic pyroclastic deposits associated with flank hydromagmatic activity (Holdgate and Baker, 1979; Pearce et al., 1995).
	Persistent outgassing with sporadic ash-rich explosions that eject lapilli and bombs on to the eastern flank (Liu et al., 2021). Regular thermal anomalies are observed at the summit, yielding surface temperatures consistent with a molten basaltic lava lake (Lachlan-Cope et al., 2001; Gray et al., 2019). Emplacement of base surge deposits on southeast flank indicates previous hydromagmatic activity.

	Villarrica
	Chile
	Arc
	281
	160
	-39.282
	-72.2308
	Mafic
	Erupted magma compositions range from basaltic to basaltic andesite (50-53 wt% SiO2; Hickey-Vargas et al., 1989; Witter et al., 2004)
	Sustained outgassing from an open lava lake hosted within the summit vent (Moussallam et al., 2016; Liu et al., 2019), the surface of which fluctuates from <50 to >200 m below the crater rim parallel to changes in seismicity and SO2 flux (Calder et al., 2004; Palma et al., 2008). Passive gas emission is perturbed periodically by Strombolian explosions and, more occasionally, transient lava fountaining and paroxysmal activity (Romero et al., 2018). Holocene eruptions include several mafic ignimbrite-forming events.

	Kīlauea
	Hawai’i
	Ocean island
	5019
	2275
	19.4069
	-155.283
	Mafic
	Tholeiitic basalt (50-51.5 wt% SiO2), although some intrusive more evolved magmas are present along the rift zones (Gansecki et al., 2019)
	Near-continuous outgassing from an open lava lake hosted periodically within the Halema'um'au crater. Summit activity is accompanied by long-lived effusive eruptions along the rift zones, from which lava fountaining and spattering activity feed voluminous lava flows (Mangan et al., 2014)

	Nyiragongo + Nyiramulagira
	Democratic Republic of the Congo
	Rift
	3533
	2408
	-1.522
	29.2495
	Alkali Mafic
	Alkali basalt composition (Nyiragongo: melilite/foidite; Nyamulagira: tephrite/basanite) (Barette et al., 2017), with a very low viscosity of 33-40 Pa s (Morrison et al., 2020)
	Persistent degassing from sustained summit lava lakes. Effusive eruptions of highly fluid lava (up to 60 km/h) every few years from flank fissures orientated in a pronounced NE-SW rift zone that transects the summit (Komorowski et al., 2003)

	Erebus
	Antarctica
	Rift
	52
	31
	-77.5293
	167.1523
	Alkali Intermediate
	Phonolite (intermediate alkaline) composition (Moussallam et al., 2013)
	Persistent gas emissions emanate from a slowly-convecting summit lava lake (Peters et al., 2014). Background passive degassing is punctuated by Strombolian eruptions and, historically, episodes of more explosive activity (e.g., Iverson et al. 2013; Dibble et al., 2008). Fumarolic emissions from numerous ice towers scattered around the summit flanks (Ilanko et al., 2019).







2. Degassing models

We use MagmaSat (Ghiorso and Gualda, 2015) to model the solubility of H2O and CO2 at different conditions of pressure, temperature and oxygen fugacity (as shown in figure 1 of the main paper). We use a primitive basalt composition suitable for the system being considered to initialise a decompressional degassing model, starting with a bulk magma volatile contents (also given in table S2), e.g. we use a water content of 1 wt% and a CO2 content of 0.2 wt% for a primitive Yasur basalt, consistent with petrological studies of melt inclusion compositions (Métrich et al., 2011; Woitischek et al., 2020) (table S2). Initial melt volatile contents are further modified by crystallisation during magma ascent, which we model by assuming that crystallinity is proportional to the melt water content:

								(1)

where is the bulk water content (in wt%), is the melt water content at a pressure, p; and   is the fraction of melt remaining after crystallisation. We model chlorine and sulfur exsolution using a closed system partitioning mass balance model to evaluate the mass of the element in the melt versus fluid at each pressure step in a closed system, where:

									(2)

where   is the concentration of element y in the melt,  is the bulk concentration of element y in the system, and  is equal to  where  is the bulk water content of the magma and  is the melt water content. is the fluid-melt partition coefficient for element y where y is chlorine or sulfur. Fluid here refers to the exsolved aqueous volatile phase. We use a suite of  values collated from the literature (Kilinc and Burnham, 1972; Shinohara, 1994; Tattitch et al., 2021a; Webster et al., 1999). In general  is low for basaltic compositions, and decreases as pressure decreases. We use the  values derived from experiments at high pressure and temprature using natural basalt samples from Masaya and Stromboli (Lesne et al., 2011), which range from 1 to 5 at pressures >200 MPa, and up to >100 for pressures <50 MPa.  

To represent another end member of decompressional degassing we modelled the open system degassing case, whereby the melt concentrations of sulfur and chlorine vary according to:

									(3)

The gas composition for a particular depth interval is the product of the total amount of degassing at each pressure step, e.g.

				(4)

where  is the bulk concentration of sulfur in the melt at each pressure step, corrected for crystallisation. 

A second set of models simulate isobaric closed system degassing models for a range of pressures (from 80 to 350 MPa) representing the case where magma is stored in the crust and undergoes equilibrium crystallisation and second boiling. The melt fraction decreases from 1 to 0 in the model as the magma crystallises; the bulk volatile content (in the melt and exsolved fluid together) increases correspondingly. Magmasat (Ghiorso and Gualda, 2015) is used to calculate the melt and exsolved volatile phase compositions at each step. Water, CO2, chlorine and sulfur are assumed to be fully incompatible in the crystallising minerals. Once an exsolved volatile phase forms, chlorine and sulfur partition into it, using the relationship given in equation 1, using appropriate partition coefficients for the pressure. As the melt evolves towards rhyolitic compositions, we model the sulfur fluid-melt partition coefficients using the range observed in experiments (Webster et al., 2011) e.g. for 80 MPa, Ds increases from 8 for a melt fraction of 1, to 300 for a melt fraction near 0. For fluid-melt partitioning of chlorine, we use the synthesis of experimental data (Tattitch et al., 2021b), e.g. for 80 MPa we use a DCl of 1.1 for a melt fraction of 1, increasing to 20 for a melt fraction near 0. 

	
	Yasur
	Stromboli
	Soufrière Hills

	SiO2
	47.4
	46.0
	76.8

	TiO2
	0.82
	1.03
	0.23

	Al2O3
	16.1
	15.9
	10.1

	Fetot
	12.7
	10.1
	2.22

	MnO
	0.22
	0.16
	0.04

	MgO
	7.76
	4.6
	0.58

	CaO
	12.4
	13.0
	2.21

	Na2O
	1.83
	2.08
	5.3

	K2O
	0.59
	1.43
	2.4

	P2O5
	0.16
	0.71
	0.16

	H2O
	1.0
	3.0
	8

	CO2
	0.2
	2.0
	1

	Cl
	0.1
	0.35
	0.25

	S
	0.1
	0.25
	0.13



Table S2: Magma compositions used in the MagmaSat and RhyoliteMelts modeling (Métrich et al., 2011; Métrich et al., 2010; Murphy et al., 2000). All species abundances given in wt%.
3. Fluid-melt partitioning of chlorine 

We use a suite of  values collated from the literature (Kilinc and Burnham, 1972; Shinohara, 1994; Tattitch et al., 2021a; Webster et al., 1999). In general  is low (<10) for basaltic compositions, and decreases as pressure decreases, as illustrated by the recent compilation by Tattitch et al. (2021). The solubility behavior of Cl however, is complex and varies with melt composition, fluid composition, temperature, oxygen fugacity and pressure (Aiuppa et al., 2009; Webster et al., 2017; Webster et al., 2009) in complex ways, the full extent of which we cannot hope to replicate in these models.

We should note here that several studies have postulated a reversed relationship between DCl and pressure. NaCl partitioning into a melt shows a large and negative pressure dependence, and the HCl–NaCl exchange reaction between a silicate melt and an aqueous fluid favors HCl in aqueous fluids at lower pressures. There is a general consensus that Cl and F are transported in volcanic gases mainly as HCl(g) and HF(g). Such an idea is primarily supported by equilibrium speciation calculations (Symonds et al., 1994) and spectroscopic detection of HCl(g) and HF(g) in volcanic gas plumes (Aiuppa et al., 2009).  Chlorine may exist in contrasting forms in magmatic aqueous fluids: HCl-rich volcanic gases at low pressure (~0.1 MPa) and NaCl-rich fluids at high pressure (>50 MPa) (Shinohara, 2009). The fluid-melt partitioning data to understand how these changes in speciation affect Cl exsolution are not complete; clearly more work is required.

The solubility of Cl in fluid(s)-saturated rhyodacitic, phonolitic and trachytic melts at 200 MPa decreases strongly, and the DCl increases, as the S concentration of the system increases (Aiuppa et al., 2009; Webster et al., 2011; Webster et al., 2009). The behavior of Cl during magmatic degassing is also strongly influenced by crystallization. Chlorine is an essential constituent of apatite and hydrous silicate minerals, so Cl is partially sequestered from melt and fluid(s) by crystallization of these minerals. Crystallisation-driven degassing is important for Cl in open-magmatic systems at shallow crustal pressures (Balcone‐Boissard et al., 2010; Villemant and Boudon, 1999). The cooling of magma causes DCl to increase, working in contradiction to the influence of reduced pressure (Carroll and Webster, 1994). Halogens in volcanic gases also will be a strongly non-linear function of closed- vs. open-degassing conditions, of the rate and mechanisms of bubble nucleation, growth and ascent in silicate melts (Carroll, 2005) and of volatile diffusivities in the melt (Yoshimura and Nakagawa, 2021). 





	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	Closed system degassing
	
	
	Volcanic gas composition
	Open system degassing
	
	Volcanic gas composition

	P
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Molar H2O/CO2
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl 
	Molar C/S
	Melt Cl
	Fluid Cl, wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  C/S

	350
	0.99
	0.166
	0.07
	0.93
	0.08
	0.03
	6
	3
	0.095
	0.0060
	0.099
	0.0025
	0.45
	10
	0.094
	0.006
	0.098
	0.002
	0.4
	6.6

	300
	0.99
	0.140
	0.078
	0.922
	0.08
	0.06
	6
	2
	0.095
	0.0063
	0.100
	0.0013
	0.23
	33
	0.088
	0.012
	0.096
	0.004
	0.3
	8.5

	240
	0.99
	0.110
	0.092
	0.908
	0.10
	0.09
	6
	2
	0.095
	0.0069
	0.100
	0.0015
	0.23
	45
	0.082
	0.018
	0.095
	0.005
	0.3
	9.9

	220
	0.98
	0.100
	0.098
	0.902
	0.11
	0.10
	6
	1.1
	0.094
	0.0072
	0.101
	0.0002
	0.02
	473
	0.076
	0.024
	0.095
	0.005
	0.2
	10.6

	200
	0.98
	0.090
	0.106
	0.894
	0.12
	0.11
	5
	1.1
	0.096
	0.0061
	0.101
	0.0002
	0.03
	494
	0.071
	0.029
	0.095
	0.005
	0.2
	11.3

	180
	0.98
	0.080
	0.116
	0.884
	0.13
	0.13
	5
	1.1
	0.095
	0.0065
	0.102
	0.0002
	0.03
	506
	0.066
	0.034
	0.094
	0.006
	0.2
	11.8

	160
	0.98
	0.070
	0.129
	0.871
	0.15
	0.14
	5
	1.1
	0.095
	0.0069
	0.102
	0.0002
	0.03
	508
	0.061
	0.039
	0.094
	0.006
	0.2
	12.3

	140
	0.98
	0.060
	0.145
	0.855
	0.17
	0.15
	4
	1.1
	0.096
	0.0057
	0.102
	0.0002
	0.04
	501
	0.058
	0.042
	0.094
	0.006
	0.2
	12.6

	120
	0.98
	0.051
	0.165
	0.835
	0.20
	0.16
	4
	1.1
	0.096
	0.0064
	0.102
	0.0002
	0.04
	479
	0.054
	0.046
	0.094
	0.006
	0.1
	12.8

	100
	0.97
	0.041
	0.191
	0.809
	0.24
	0.17
	3
	2
	0.098
	0.0049
	0.100
	0.0025
	0.56
	46
	0.051
	0.049
	0.091
	0.009
	0.2
	10.3

	80
	0.97
	0.031
	0.229
	0.771
	0.30
	0.19
	3
	8
	0.097
	0.0059
	0.085
	0.0180
	3.35
	7
	0.048
	0.052
	0.074
	0.026
	0.6
	4.2

	60
	0.96
	0.022
	0.287
	0.713
	0.40
	0.21
	3
	10
	0.097
	0.0075
	0.077
	0.0270
	3.93
	5
	0.045
	0.055
	0.052
	0.048
	1.0
	2.5

	40
	0.94
	0.012
	0.393
	0.607
	0.65
	0.24
	2
	15
	0.100
	0.0059
	0.058
	0.0479
	8.90
	3
	0.042
	0.058
	0.022
	0.078
	1.5
	1.6

	20
	0.86
	0.004
	0.628
	0.372
	1.7
	0.33
	2
	30
	0.102
	0.0146
	0.023
	0.0940
	7.04
	2
	0.036
	0.064
	0.000
	0.100
	1.7
	1.2

	10
	0.67
	0.001
	0.798
	0.202
	4.0
	0.52
	1.1
	50
	0.144
	0.0047
	0.009
	0.1399
	32
	1
	0.035
	0.065
	0.000
	0.100
	1.7
	1.0

	1
	0.21
	0.000
	0.906
	0.094
	9.6
	1.00
	1.1
	200
	0.185
	0.0146
	0.001
	0.1985
	15
	1
	0.030
	0.070
	0.000
	0.100
	1.6
	0.7



Table S3: Modeling results for decompression degassing with crystallisation for Yasur magma composition (method described in text).









	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	Closed system degassing
	
	
	Volcanic gas composition
	Open system degassing
	
	Volcanic gas composition

	P
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Molar H2O/CO2
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl 
	Molar C/S
	Melt Cl
	Fluid Cl, wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  C/S

	500
	2.81
	0.319
	0.26
	0.74
	0.35
	1.93
	6
	7
	0.267
	0.1064
	0.181
	0.0863
	0.89
	14
	0.231
	0.119
	0.152
	0.098
	0.9
	10.6

	450
	2.78
	0.272
	0.276
	0.724
	0.38
	2.00
	6
	4
	0.261
	0.1162
	0.213
	0.0568
	0.53
	22
	0.145
	0.205
	0.115
	0.135
	0.7
	8.1

	400
	2.75
	0.229
	0.295
	0.705
	0.42
	2.08
	6
	3
	0.255
	0.1271
	0.227
	0.0454
	0.39
	28
	0.086
	0.264
	0.093
	0.157
	0.6
	7.2

	350
	2.71
	0.188
	0.318
	0.682
	0.47
	2.14
	6
	2
	0.254
	0.1334
	0.250
	0.0263
	0.22
	50
	0.049
	0.301
	0.083
	0.167
	0.6
	6.8

	300
	2.66
	0.150
	0.345
	0.655
	0.53
	2.25
	6
	2
	0.239
	0.1561
	0.249
	0.0326
	0.23
	41
	0.024
	0.326
	0.072
	0.178
	0.6
	6.4

	240
	2.57
	0.108
	0.387
	0.613
	0.63
	2.38
	6
	1.1
	0.227
	0.1815
	0.287
	0.0046
	0.03
	299
	0.010
	0.340
	0.071
	0.179
	0.6
	6.2

	220
	2.49
	0.083
	0.422
	0.578
	0.73
	2.49
	5
	1.1
	0.241
	0.1805
	0.296
	0.0055
	0.03
	252
	0.004
	0.346
	0.070
	0.180
	0.6
	6.0

	200
	2.43
	0.071
	0.444
	0.556
	0.80
	2.56
	5
	1.1
	0.237
	0.1953
	0.302
	0.0062
	0.03
	225
	0.002
	0.348
	0.068
	0.182
	0.6
	5.8

	180
	2.36
	0.059
	0.468
	0.532
	0.88
	2.64
	5
	1.1
	0.232
	0.2125
	0.311
	0.0071
	0.04
	199
	0.001
	0.349
	0.066
	0.184
	0.6
	5.6

	160
	2.28
	0.048
	0.494
	0.506
	0.98
	2.73
	4
	1.1
	0.261
	0.1996
	0.321
	0.0082
	0.04
	173
	0.000
	0.350
	0.064
	0.186
	0.6
	5.4

	140
	2.18
	0.038
	0.523
	0.477
	1.10
	2.84
	4
	1.1
	0.258
	0.2230
	0.334
	0.0096
	0.05
	148
	0.000
	0.350
	0.062
	0.188
	0.6
	5.1

	120
	2.06
	0.029
	0.554
	0.446
	1.24
	2.98
	3
	1.1
	0.308
	0.2023
	0.353
	0.0116
	0.06
	124
	0.000
	0.350
	0.060
	0.190
	0.6
	4.7

	100
	1.90
	0.021
	0.589
	0.411
	1.43
	3.14
	3
	8
	0.314
	0.2384
	0.108
	0.2866
	1.32
	5
	0.000
	0.350
	0.002
	0.248
	0.8
	3.7

	80
	1.69
	0.014
	0.627
	0.373
	1.68
	3.36
	3
	10
	0.328
	0.2942
	0.088
	0.3562
	1.32
	4
	0.000
	0.350
	0.000
	0.250
	0.8
	3.3

	60
	1.40
	0.008
	0.669
	0.331
	2.02
	3.64
	2
	15
	0.454
	0.2455
	0.058
	0.4412
	1.97
	3
	0.000
	0.350
	0.000
	0.250
	0.8
	2.9

	40
	0.99
	0.003
	0.715
	0.285
	2.51
	4.05
	2
	30
	0.418
	0.2818
	0.024
	0.4752
	1.84
	3
	0.000
	0.350
	0.000
	0.250
	0.8
	2.9

	20
	0.69
	0.001
	0.741
	0.259
	2.86
	4.34
	1.1
	50
	0.649
	0.0502
	0.013
	0.4866
	10.61
	3
	0.000
	0.350
	0.000
	0.250
	0.8
	2.9

	10
	0.21
	0.000
	0.774
	0.226
	3.42
	4.80
	1.1
	200
	0.640
	0.0595
	0.003
	0.4968
	9.13
	3
	0.000
	0.350
	0.000
	0.250
	0.8
	2.9

	1
	2.81
	0.319
	0.26
	0.74
	0.35
	1.93
	6
	7
	0.267
	0.1064
	0.181
	0.0863
	0.89
	14
	0.231
	0.119
	0.152
	0.098
	0.9
	10.6



Table S4: Modeling results for decompression degassing with crystallisation for Stromboli magma composition (method described in text).






	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	Closed system degassing
	
	
	Volcanic gas composition
	Open system degassing
	
	Volcanic gas composition

	P
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Molar H2O/CO2
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl 
	Molar C/S
	Melt Cl
	Fluid Cl, wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  C/S

	500
	6.9
	0.18
	0.6
	0.4
	1.6
	1.4
	20
	200
	0.121
	0.17
	0.010
	0.14
	0.9
	4.2
	0.059
	0.19
	b.d.
	0.13
	0.7
	4.0

	450
	6.8
	0.15
	0.7
	0.3
	1.0
	1.5
	20
	200
	0.110
	0.18
	0.008
	0.14
	0.9
	4.3
	0.043
	0.21
	b.d.
	0.13
	0.7
	4.1

	400
	6.7
	0.12
	0.7
	0.3
	2.3
	1.6
	20
	200
	0.098
	0.20
	0.007
	0.15
	0.8
	4.3
	0.029
	0.22
	b.d.
	0.13
	0.6
	4.1

	350
	6.5
	0.09
	0.7
	0.3
	2.7
	1.9
	20
	200
	0.086
	0.22
	0.006
	0.15
	0.8
	4.3
	0.016
	0.23
	b.d.
	0.13
	0.6
	4.2

	300
	6.3
	0.06
	0.8
	0.2
	3.4
	2.2
	20
	200
	0.075
	0.24
	0.005
	0.16
	0.7
	4.2
	0.007
	0.24
	b.d.
	0.13
	0.6
	4.1

	240
	5.8
	0.04
	0.8
	0.2
	4.5
	2.7
	20
	200
	0.063
	0.28
	0.004
	0.17
	0.7
	4.0
	0.002
	0.25
	b.d.
	0.13
	0.6
	3.9

	200
	5.5
	0.03
	0.8
	0.2
	5.6
	3.2
	20
	200
	0.056
	0.31
	0.003
	0.19
	0.7
	3.8
	0.000
	0.25
	b.d.
	0.13
	0.6
	3.7

	180
	5.2
	0.02
	0.9
	0.1
	6.2
	3.5
	18
	200
	0.059
	0.32
	0.003
	0.20
	0.7
	3.6
	0.000
	0.25
	b.d.
	0.13
	0.6
	3.6

	160
	5.0
	0.02
	0.9
	0.1
	6.9
	3.8
	15
	200
	0.067
	0.34
	0.003
	0.21
	0.7
	3.5
	0.000
	0.25
	b.d.
	0.13
	0.6
	3.4

	140
	4.7
	0.01
	0.9
	0.1
	7.7
	4.1
	13
	200
	0.074
	0.36
	0.003
	0.22
	0.7
	3.3
	0.001
	0.25
	b.d.
	0.13
	0.6
	3.2

	120
	4.3
	0.01
	0.9
	0.1
	8.6
	4.5
	10
	200
	0.092
	0.37
	0.003
	0.24
	0.7
	3.0
	0.001
	0.25
	b.d.
	0.13
	0.6
	3.0

	100
	3.9
	0.01
	0.9
	0.1
	9.7
	4.9
	7
	200
	0.127
	0.38
	0.003
	0.26
	0.8
	2.7
	0.004
	0.25
	b.d.
	0.13
	0.6
	2.7

	80
	3.5
	0.00
	0.9
	0.1
	10.8
	5.4
	5
	200
	0.178
	0.40
	0.003
	0.30
	0.8
	2.4
	0.009
	0.24
	b.d.
	0.13
	0.6
	2.4

	60
	2.9
	0.00
	0.9
	0.1
	12.2
	6.0
	5
	200
	0.193
	0.49
	0.003
	0.35
	0.8
	2.1
	0.005
	0.25
	b.d.
	0.13
	0.6
	2.1

	40
	2.3
	0.00
	0.9
	0.1
	13.8
	6.6
	3
	200
	0.207
	0.29
	0.002
	0.26
	1.0
	2.8
	0.021
	0.23
	b.d.
	0.13
	0.6
	2.8

	20
	1.6
	0.00
	0.9
	0.1
	15.6
	7.4
	2
	600
	0.277
	0.22
	0.001
	0.26
	1.3
	2.8
	0.049
	0.20
	b.d.
	0.13
	0.7
	2.8

	10
	1.1
	0.00
	0.9
	0.1
	17.0
	7.9
	1.1
	900
	0.460
	0.04
	0.000
	0.26
	7.1
	2.8
	0.204
	0.05
	b.d.
	0.13
	3.1
	2.8

	1
	0.3
	0.00
	0.9
	0.1
	18.8
	8.7
	1.1
	1000
	0.456
	0.04
	0.000
	0.26
	6.5
	2.8
	0.181
	0.07
	b.d.
	0.13
	2.0
	2.8



Table S5: Modeling results for decompression degassing with crystallisation for Soufriere Hills magma composition (method described in text).



	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	
	
	
	
	Volcanic gas composition

	P (MPa)
	F
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  H2O/CO2
	Molar  C/S

	160
	1
	1.0
	0.070
	25.5
	74.5
	0.1
	5
	1.1
	0.09
	0.01
	0.10
	0.00
	0.0
	0.3
	520

	
	0.9
	1.1
	0.069
	27.2
	72.8
	0.2
	5
	1.1
	0.10
	0.01
	0.11
	0.00
	0.0
	0.4
	476

	
	0.8
	1.2
	0.068
	28.5
	71.5
	0.0
	5
	1.1
	0.11
	0.01
	0.12
	0.00
	0.0
	0.4
	446

	
	0.7
	1.4
	0.066
	29.7
	70.3
	0.3
	5
	5
	0.13
	0.01
	0.13
	0.01
	1.1
	0.4
	11.6

	
	0.6
	1.6
	0.063
	37.3
	62.7
	0.3
	10
	8
	0.12
	0.04
	0.13
	0.04
	0.9
	0.6
	5.5

	
	0.5
	1.9
	0.058
	41.2
	58.8
	0.4
	12
	30
	0.13
	0.07
	0.08
	0.12
	1.8
	0.7
	2.1

	
	0.4
	2.3
	0.050
	51.6
	48.4
	0.6
	14
	50
	0.12
	0.13
	0.05
	0.20
	1.7
	1.1
	1.6

	
	0.3
	2.9
	0.036
	64.9
	35.1
	1.1
	16
	100
	0.11
	0.23
	0.02
	0.31
	1.5
	1.8
	1.5

	
	0.2
	3.5
	0.019
	79.3
	20.7
	2.5
	18
	200
	0.08
	0.42
	0.01
	0.49
	1.3
	3.8
	1.5

	
	0.1
	3.8
	0.008
	88.4
	11.6
	8.1
	20
	300
	0.08
	0.91
	0.01
	0.99
	1.2
	7.6
	1.5

	240
	1
	0.9
	0.110
	67.9
	32.1
	0.2
	6
	2
	0.07
	0.03
	0.09
	0.01
	0.3
	2.1
	9.1

	
	0.9
	1.1
	0.110
	29.0
	71.0
	0.1
	6
	2
	0.10
	0.01
	0.11
	0.00
	0.2
	0.4
	44.4

	
	0.8
	1.2
	0.109
	25.5
	74.5
	0.2
	6
	2
	0.12
	0.01
	0.12
	0.00
	0.2
	0.3
	52.9

	
	0.7
	1.4
	0.108
	34.3
	65.7
	0.2
	6
	5
	0.13
	0.02
	0.13
	0.01
	0.9
	0.5
	9.4

	
	0.6
	1.6
	0.106
	32.9
	67.1
	0.3
	10
	8
	0.13
	0.03
	0.14
	0.03
	0.9
	0.5
	6.2

	
	0.5
	1.9
	0.102
	39.1
	60.9
	0.4
	12
	30
	0.14
	0.06
	0.09
	0.11
	1.9
	0.6
	2.0

	
	0.4
	2.4
	0.095
	45.1
	54.9
	0.5
	14
	50
	0.15
	0.10
	0.07
	0.18
	1.9
	0.8
	1.6

	
	0.3
	3.0
	0.079
	56.0
	44.0
	0.9
	16
	100
	0.14
	0.19
	0.03
	0.30
	1.7
	1.3
	1.4

	
	0.2
	4.0
	0.048
	71.4
	28.6
	1.9
	18
	200
	0.12
	0.38
	0.01
	0.49
	1.4
	2.5
	1.4

	
	0.1
	4.8
	0.018
	86.4
	13.6
	7.1
	20
	300
	0.09
	0.90
	0.01
	0.98
	1.2
	6.4
	1.5

	350
	1
	0.9
	0.166
	81.5
	18.5
	0.1
	6
	3
	0.08
	0.02
	0.09
	0.01
	0.5
	4.4
	2.3

	
	0.9
	1.1
	0.167
	41.4
	58.6
	0.1
	6
	3
	0.10
	0.01
	0.11
	0.00
	0.5
	0.7
	12.9

	
	0.8
	1.2
	0.167
	36.8
	63.2
	0.1
	6
	3
	0.12
	0.01
	0.12
	0.00
	0.5
	0.6
	15.7

	
	0.7
	1.4
	0.168
	44.0
	56.0
	0.2
	6
	5
	0.13
	0.02
	0.13
	0.01
	0.9
	0.8
	6.2

	
	0.6
	1.6
	0.167
	34.4
	65.6
	0.2
	10
	8
	0.14
	0.03
	0.14
	0.02
	0.9
	0.5
	5.6

	
	0.5
	1.9
	0.166
	37.7
	62.3
	0.3
	12
	30
	0.15
	0.05
	0.11
	0.09
	2.1
	0.6
	1.9

	
	0.4
	2.4
	0.160
	43.4
	56.6
	0.4
	14
	50
	0.16
	0.09
	0.08
	0.17
	2.1
	0.8
	1.5

	
	0.3
	3.1
	0.147
	50.6
	49.4
	0.7
	16
	100
	0.17
	0.16
	0.04
	0.29
	1.9
	1.0
	1.3

	
	0.2
	4.4
	0.109
	63.5
	36.5
	1.5
	18
	200
	0.16
	0.34
	0.02
	0.48
	1.5
	1.7
	1.3

	
	0.1
	5.9
	0.041
	83.6
	16.4
	6.0
	20
	300
	0.11
	0.88
	0.01
	0.98
	1.2
	5.1
	1.4

	80
	1
	0.8
	0.033
	71.5
	28.5
	0.3
	3
	8
	0.07
	0.03
	0.05
	0.05
	2.3
	2.5
	2.2

	
	0.9
	1.1
	0.030
	32.9
	67.1
	0.2
	3
	8
	0.10
	0.01
	0.09
	0.02
	3.3
	0.5
	6.4

	
	0.8
	1.2
	0.029
	35.4
	64.6
	0.3
	3
	8
	0.12
	0.01
	0.10
	0.03
	3.2
	0.5
	5.9

	
	0.7
	1.3
	0.027
	48.0
	52.0
	0.4
	5
	8
	0.11
	0.03
	0.10
	0.05
	1.6
	0.9
	4.1

	
	0.6
	1.5
	0.023
	49.7
	50.3
	0.4
	10
	8
	0.10
	0.07
	0.11
	0.06
	0.9
	1.0
	3.9

	
	0.5
	1.8
	0.019
	58.3
	41.7
	0.6
	12
	30
	0.09
	0.11
	0.05
	0.15
	1.5
	1.4
	1.8

	
	0.4
	2.0
	0.013
	69.6
	30.4
	0.9
	14
	50
	0.07
	0.18
	0.03
	0.22
	1.4
	2.3
	1.6

	
	0.3
	2.3
	0.008
	79.9
	20.1
	1.7
	16
	100
	0.06
	0.28
	0.01
	0.32
	1.3
	4.0
	1.5

	
	0.2
	2.4
	0.005
	86.4
	13.6
	3.6
	18
	200
	0.05
	0.45
	0.00
	0.49
	1.2
	6.4
	1.5

	
	0.1
	2.5
	0.003
	90.2
	9.8
	9.4
	20
	300
	0.07
	0.93
	0.00
	0.99
	1.2
	9.2
	1.5



Table S6: Modeling results for isobaric degassing at four different pressures for Yasur magma composition (method described in text).




















	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	
	
	
	
	Volcanic gas composition

	P (MPa)
	F
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  H2O/CO2
	Molar  C/S

	160
	1
	2.3
	0.060
	46.5
	53.5
	2.6
	5
	1.1
	0.10
	0.10
	0.24
	0.01
	0.1
	0.9
	251.0

	
	0.9
	2.5
	0.055
	47.5
	52.5
	3.0
	5
	1.1
	0.11
	0.11
	0.27
	0.01
	0.1
	0.9
	241.2

	
	0.8
	2.7
	0.052
	52.1
	47.9
	3.5
	5
	1.1
	0.12
	0.13
	0.30
	0.01
	0.1
	1.1
	201.8

	
	0.7
	2.8
	0.048
	55.9
	44.1
	4.3
	5
	5
	0.12
	0.16
	0.15
	0.21
	1.4
	1.3
	9.9

	
	0.6
	3.0
	0.044
	60.0
	40.0
	5.3
	10
	8
	0.07
	0.26
	0.11
	0.31
	1.3
	1.5
	7.8

	
	0.5
	3.1
	0.039
	63.9
	36.1
	6.8
	12
	30
	0.06
	0.34
	0.03
	0.47
	1.5
	1.8
	6.2

	
	0.4
	3.3
	0.035
	67.5
	32.5
	9.2
	14
	50
	0.06
	0.44
	0.02
	0.60
	1.5
	2.1
	6.0

	
	0.3
	3.4
	0.031
	70.7
	29.3
	13.2
	16
	100
	0.06
	0.60
	0.01
	0.82
	1.5
	2.4
	5.9

	
	0.2
	3.6
	0.026
	73.6
	26.4
	21.3
	18
	200
	0.07
	0.92
	0.01
	1.24
	1.5
	2.8
	5.8

	
	0.1
	3.8
	0.019
	76.2
	23.8
	45.7
	20
	300
	0.11
	1.87
	0.01
	2.47
	1.4
	3.2
	5.8

	240
	1
	2.6
	0.108
	35.7
	64.3
	2.3
	6
	2
	0.12
	0.08
	0.22
	0.03
	0.4
	0.6
	43.9

	
	0.9
	2.8
	0.104
	38.5
	61.5
	2.7
	6
	2
	0.12
	0.10
	0.24
	0.04
	0.4
	0.6
	39.7

	
	0.8
	3.0
	0.099
	43.6
	56.4
	3.2
	6
	2
	0.12
	0.13
	0.26
	0.05
	0.5
	0.8
	33.2

	
	0.7
	3.2
	0.093
	48.4
	51.6
	3.8
	6
	5
	0.13
	0.16
	0.18
	0.18
	1.2
	0.9
	11.3

	
	0.6
	3.5
	0.086
	53.5
	46.5
	4.8
	10
	8
	0.09
	0.24
	0.13
	0.28
	1.3
	1.1
	8.3

	
	0.5
	3.7
	0.078
	58.7
	41.3
	6.2
	12
	30
	0.08
	0.32
	0.04
	0.46
	1.6
	1.4
	6.2

	
	0.4
	4.0
	0.070
	63.5
	36.5
	8.4
	14
	50
	0.07
	0.43
	0.03
	0.60
	1.5
	1.7
	6.0

	
	0.3
	4.2
	0.060
	68.1
	31.9
	12.3
	16
	100
	0.07
	0.60
	0.01
	0.82
	1.5
	2.1
	5.9

	
	0.2
	4.5
	0.050
	72.0
	28.0
	20.4
	18
	200
	0.08
	0.92
	0.01
	1.24
	1.5
	2.6
	5.8

	
	0.1
	4.8
	0.036
	75.5
	24.5
	44.7
	20
	300
	0.12
	1.86
	0.01
	2.47
	1.4
	3.1
	5.8

	350
	1
	2.7
	0.188
	28.1
	71.9
	2.1
	6
	3
	0.13
	0.07
	0.21
	0.04
	0.7
	0.4
	32.5

	
	0.9
	3.0
	0.184
	30.7
	69.3
	2.4
	6
	3
	0.14
	0.08
	0.23
	0.05
	0.7
	0.4
	29.4

	
	0.8
	3.2
	0.179
	35.7
	64.3
	2.8
	6
	3
	0.15
	0.10
	0.24
	0.07
	0.7
	0.6
	24.6

	
	0.7
	3.5
	0.171
	40.7
	59.3
	3.4
	6
	5
	0.15
	0.13
	0.21
	0.15
	1.2
	0.7
	13.2

	
	0.6
	3.9
	0.162
	46.7
	53.3
	4.3
	10
	8
	0.11
	0.22
	0.16
	0.26
	1.2
	0.9
	9.0

	
	0.5
	4.2
	0.150
	52.7
	47.3
	5.6
	12
	30
	0.09
	0.30
	0.05
	0.45
	1.6
	1.1
	6.3

	
	0.4
	4.6
	0.136
	58.9
	41.1
	7.7
	14
	50
	0.08
	0.42
	0.03
	0.59
	1.6
	1.4
	6.0

	
	0.3
	5.1
	0.119
	64.8
	35.2
	11.5
	16
	100
	0.08
	0.59
	0.02
	0.81
	1.5
	1.8
	5.8

	
	0.2
	5.5
	0.098
	70.1
	29.9
	19.3
	18
	200
	0.08
	0.91
	0.01
	1.24
	1.5
	2.3
	5.8

	
	0.1
	6.0
	0.071
	74.6
	25.4
	43.5
	20
	300
	0.12
	1.86
	0.01
	2.47
	1.5
	2.9
	5.8

	80
	1
	1.0
	0.035
	71.7
	28.3
	4.0
	3
	8
	0.08
	0.12
	0.04
	0.21
	2.0
	2.5
	6.9

	
	0.9
	2.0
	0.019
	59.8
	40.2
	3.5
	3
	8
	0.12
	0.10
	0.07
	0.21
	2.3
	1.5
	7.8

	
	0.8
	2.1
	0.017
	62.6
	37.4
	4.2
	3
	8
	0.13
	0.12
	0.07
	0.24
	2.2
	1.7
	7.6

	
	0.7
	2.1
	0.016
	65.2
	34.8
	5.0
	5
	8
	0.09
	0.19
	0.08
	0.28
	1.6
	1.9
	7.4

	
	0.6
	2.2
	0.015
	67.6
	32.4
	6.1
	10
	8
	0.05
	0.28
	0.08
	0.33
	1.3
	2.1
	7.3

	
	0.5
	2.2
	0.014
	69.8
	30.2
	7.7
	12
	30
	0.05
	0.35
	0.03
	0.47
	1.5
	2.3
	6.1

	
	0.4
	2.3
	0.012
	71.9
	28.1
	10.2
	14
	50
	0.05
	0.45
	0.02
	0.61
	1.5
	2.6
	6.0

	
	0.3
	2.3
	0.011
	73.8
	26.2
	14.3
	16
	100
	0.05
	0.61
	0.01
	0.82
	1.5
	2.8
	5.9

	
	0.2
	2.4
	0.010
	75.5
	24.5
	22.5
	18
	200
	0.07
	0.93
	0.01
	1.24
	1.5
	3.1
	5.8

	
	0.1
	2.5
	0.007
	77.1
	22.9
	47.0
	20
	300
	0.11
	1.87
	0.01
	2.47
	1.4
	3.4
	5.8



Table S7: Modeling results for isobaric degassing at four different pressures for Stromboli magma composition (method described in text).
















	
	
	
	
	
	
	
	Fluid-melt partition coefficients
	
	
	
	
	Volcanic gas composition

	P (MPa)
	F
	Melt H2O
	Melt CO2
	Fluid H2O mol%
	Fluid CO2 mol%
	Wt% fluid
	DCl
	DS
	Melt Cl
	Fluid, Cl wt%
	Melt S wt%
	Fluid S wt%
	Molar S/Cl
	Molar  H2O/CO2
	Molar  C/S

	160
	1
	1.9
	0.067
	24.4
	75.6
	0.15
	5
	1.1
	0.22
	0.03
	0.13
	0.00
	0.02
	0.32
	250

	
	0.9
	2.2
	0.064
	28.7
	71.3
	0.16
	5
	1.1
	0.25
	0.03
	0.14
	0.00
	0.02
	0.40
	246

	
	0.8
	2.4
	0.061
	34.0
	66.0
	0.19
	5
	1.1
	0.27
	0.04
	0.16
	0.00
	0.02
	0.52
	213

	
	0.7
	2.7
	0.057
	40.8
	59.2
	0.25
	5
	5
	0.30
	0.06
	0.15
	0.03
	0.57
	0.69
	5.28

	
	0.6
	3.1
	0.051
	49.8
	50.2
	0.33
	10
	8
	0.27
	0.15
	0.15
	0.06
	0.48
	0.99
	3.19

	
	0.5
	3.7
	0.041
	61.5
	38.5
	0.48
	14
	30
	0.24
	0.26
	0.08
	0.18
	0.78
	1.60
	1.43

	
	0.4
	4.3
	0.029
	75.5
	24.5
	0.84
	20
	50
	0.18
	0.45
	0.04
	0.28
	0.69
	3.07
	1.22

	
	0.3
	5.0
	0.016
	87.8
	12.2
	1.91
	30
	100
	0.10
	0.73
	0.02
	0.42
	0.62
	7.19
	1.14

	
	0.2
	5.3
	0.008
	94.1
	5.9
	5.00
	40
	200
	0.06
	1.18
	0.01
	0.64
	0.59
	16.03
	1.12

	
	0.1
	5.5
	0.004
	97.2
	2.8
	14.98
	50
	300
	0.07
	2.41
	0.01
	1.28
	0.58
	34.48
	1.12

	240
	1
	2.0
	0.111
	19.3
	80.7
	0.10
	6
	2
	0.22
	0.03
	0.13
	0.00
	0.12
	0.24
	20

	
	0.9
	2.1
	0.109
	22.3
	77.7
	0.10
	6
	2
	0.23
	0.04
	0.14
	0.01
	0.13
	0.29
	16

	
	0.8
	2.4
	0.106
	26.4
	73.6
	0.13
	6
	2
	0.27
	0.04
	0.16
	0.01
	0.13
	0.36
	21

	
	0.7
	2.7
	0.101
	32.6
	67.4
	0.17
	6
	5
	0.30
	0.06
	0.16
	0.03
	0.47
	0.48
	5.18

	
	0.6
	3.2
	0.092
	40.3
	59.7
	0.24
	10
	8
	0.29
	0.13
	0.16
	0.05
	0.47
	0.68
	3.20

	
	0.5
	3.8
	0.083
	50.7
	49.3
	0.35
	14
	30
	0.29
	0.21
	0.10
	0.16
	0.84
	1.03
	1.45

	
	0.4
	4.5
	0.066
	64.7
	35.3
	0.58
	20
	50
	0.23
	0.40
	0.06
	0.27
	0.73
	1.83
	1.18

	
	0.3
	5.5
	0.041
	81.6
	18.4
	1.76
	30
	100
	0.14
	0.69
	0.02
	0.41
	0.65
	4.43
	1.11

	
	0.2
	6.3
	0.019
	92.5
	7.5
	3.86
	40
	200
	0.08
	1.16
	0.01
	0.64
	0.60
	12.31
	1.11

	
	0.1
	6.7
	0.008
	97.2
	2.8
	14.84
	50
	300
	0.07
	2.40
	0.01
	1.28
	0.58
	34.16
	1.12

	350
	1
	2.0
	0.169
	-
	-
	0.00
	6
	3
	0.22
	0.03
	0.12
	0.01
	0.24
	-
	3.70

	
	0.9
	2.1
	0.167
	-
	-
	0.00
	6
	3
	0.23
	0.04
	0.13
	0.01
	0.25
	-
	4.02

	
	0.8
	2.4
	0.165
	20.7
	79.3
	0.06
	6
	3
	0.27
	0.04
	0.15
	0.01
	0.25
	0.26
	6.37

	
	0.7
	2.8
	0.162
	24.9
	75.1
	0.09
	6
	5
	0.30
	0.06
	0.16
	0.02
	0.47
	0.33
	3.76

	
	0.6
	3.2
	0.156
	31.0
	69.0
	0.15
	10
	8
	0.30
	0.11
	0.17
	0.05
	0.47
	0.45
	2.60

	
	0.5
	3.8
	0.146
	39.5
	60.5
	0.23
	14
	30
	0.31
	0.19
	0.11
	0.15
	0.86
	0.65
	1.21

	
	0.4
	4.7
	0.130
	51.8
	48.2
	0.38
	20
	50
	0.27
	0.35
	0.07
	0.25
	0.77
	1.07
	1.08

	
	0.3
	5.9
	0.099
	69.2
	30.8
	0.76
	30
	100
	0.19
	0.64
	0.04
	0.40
	0.68
	2.25
	1.04

	
	0.2
	6.6
	0.078
	78.6
	21.4
	4.73
	40
	200
	0.09
	1.16
	0.01
	0.64
	0.60
	3.67
	1.05

	
	0.1
	8.0
	0.319
	93.3
	6.7
	13.05
	50
	300
	0.08
	2.40
	0.01
	1.28
	0.58
	13.96
	0.94

	80
	1
	1.7
	0.030
	36.7
	63.3
	1.20
	3
	8
	0.20
	0.05
	0.07
	0.06
	1.30
	0.58
	1.96

	
	0.9
	2.1
	0.025
	49.1
	50.9
	0.24
	3
	8
	0.25
	0.03
	0.11
	0.04
	1.62
	0.97
	3.81

	
	0.8
	2.3
	0.022
	57.2
	42.8
	0.31
	3
	8
	0.28
	0.04
	0.11
	0.05
	1.55
	1.34
	3.31

	
	0.7
	2.6
	0.018
	66.3
	33.7
	0.42
	3
	8
	0.30
	0.06
	0.11
	0.07
	1.43
	1.97
	2.66

	
	0.6
	2.9
	0.013
	76.5
	23.5
	0.63
	10
	8
	0.19
	0.23
	0.11
	0.11
	0.50
	3.25
	2.21

	
	0.5
	3.1
	0.008
	85.3
	14.7
	1.08
	14
	30
	0.13
	0.37
	0.04
	0.22
	0.67
	5.80
	1.27

	
	0.4
	3.3
	0.005
	90.8
	9.2
	1.99
	20
	50
	0.08
	0.54
	0.02
	0.31
	0.62
	9.86
	1.17

	
	0.3
	3.4
	0.003
	93.9
	6.1
	3.64
	30
	100
	0.05
	0.78
	0.01
	0.42
	0.60
	15.46
	1.14

	
	0.2
	3.5
	0.002
	96.0
	4.0
	7.05
	40
	200
	0.05
	1.20
	0.00
	0.64
	0.59
	23.75
	1.12

	
	0.1
	3.5
	0.001
	97.6
	2.4
	17.33
	50
	300
	0.06
	2.42
	0.01
	1.28
	0.58
	41.28
	1.12



Table S8: Modeling results for isobaric degassing at four different pressures for Soufrière Hills magma composition (method described in text).
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