Supplementary informations

Analyses of bubbling gas emissions and dissociated ion concentrations 
Gas emissions from the seabed around the cave were sampled in July 2020, May 2021 and July 2023, using 50-ml thorion-tapped glass tubes that had been pre-weighted, evacuated, and filled with 20 mL of a 0.15 M Cd(OH)2 and 4 M NaOH suspension. The glass tubes were connected to a plastic funnel positioned over the bubbling gases. The silicon connection between the glass and the funnel was isolated by a plastic plug and filled with Milli-Q water to avoid seawater contamination (Capaccioni et al. 2005). Acid gases (CO2, H2S, SO2, HCl, and HF) were absorbed into the alkaline solution as dissolved ions and cadmium sulfide precipitate (by reaction between H2S and Cd), whereas non-reactive gas species (N2, Ar, O2, Ne, H2, He, CO, CH4) occupied the flask headspace. The inorganic low-soluble gas compounds (N2, Ar, O2, Ne, H2, He) were analysed with a gas-chromatograph (Shimadzu 15a) equipped with a Thermal Conductivity Detector (Capaccioni et al. 2005). Methane and light hydrocarbons were analysed with a gas-chromatograph (Shimadzu 14a) with a Flame Ionization Detector (Capaccioni et al. 2005). CO was converted to CH4 by using a Shimadzu MTN-1 methanizer (Tassi et al. 2004). Carbon dioxide (dissolved as CO32- in the caustic solution) was analysed by acidimetric titration using a 0.5 N HCl solution. F- and Cl- contents in the alkaline solution (from HF and HCl dissolution, respectively) were determined by ion chromatography (Capaccioni et al. 2005). Sulfate ion derived by (i) SO2 dissolution in the alkaline solution and (ii) CdS oxidation using H2O2, was analysed using a Dionex DX100 ion chromatograph equipped with an Ionpac AS9-HC column (Montegrossi et al. 2006). Seawater was also sampled to 12 cc plastic tubes filled with 2 mL of Cd(NH4)2 solution to analyse the reduced S species (including dissolved H2S, HS- and S2-) as SO42- after oxidation with H2O2 by ionic chromatography (Montegrossi et al. 2006). Gas analyses were performed at the Laboratory of Fluid Geochemistry of the University of Florence.





[bookmark: _GoBack]Table S1. Dissolved inorganic nutrients at the three sites within the CO2 vent cave and at the control site of Scilla. NH4+, ammonium; NO3-, nitrate; NO2-, nitrite; Si(OH)4, silicate; PO4, phosphate. Data are presented as mean ± 95% CIs, n = number of samples. NA, data not available. Different letters indicate statistical differences by Kruskal-Wallis followed by post-hoc Dunn’s test (p ≤ 0.05).

	 
	CO2 vents cave
	 
	Control Site

	 
	Site 1
	Site 2
	Site 3
	 
	Scilla

	
	n = 4
	n = 4
	n = 4
	
	n = 12

	NH4+ (µM)
	5.95 ± 18.42
	1.78 ± 3.99
	4.35 ± 13.37
	
	0.092 ± 0.04

	 
	n = 3
	n = 3
	n = 3
	 
	n = 12

	NO3- (µM)
	0.43 ± 0.53
	0.37 ± 0.74
	0.37 ± 0.32
	 
	0.24 ± 0.11

	 
	n = 4
	n = 4
	n = 4
	 
	n = 4

	NO2- (µM)
	0.04 ± 0.06
	0.03 ± 0.02
	0.03 ± 0.03
	 
	NA

	Si(OH)4 (µM)
	2.65 ± 2.91
	3.45 ± 1.73
	4.89 ± 3.17
	 
	3.53 ± 0.01

	 
	n = 12
	n = 12
	n = 12
	 
	n = 12

	PO4+ (µM)
	0.06 ± 0.02b
	0.07 ± 0.03b
	0.07 ± 0.03b
	 
	0.01 ± 0.00a
















Table S2. Dissociated ion concentrations at the three sites within the CO2 vent cave.  TDS, Total Dissolved Solids. Data are presented as mean ± 95% CIs, n = number of samples. Different letters indicate statistical differences by ANOVA followed by post-hoc Tukey's test (p ≤ 0.05).
	 
	CO2 vents cave

	 
	Site 1
	Site 2
	Site 3

	 
	n = 3
	n = 3
	n = 3

	TDS (g L-1)
	39784 ± 9226
	39778 ± 2134
	39175 ± 7804

	Ca2+ (mg L-1)
	502 ± 209
	523 ± 31
	520 ± 116

	Mg2+ (mg L-1)
	1598 ± 449
	1600 ± 56
	1650 ± 199

	Na+ (mg L-1)
	12600 ± 3155
	12511 ± 904
	12178 ± 2418

	K+ (mg L-1)
	402 ± 40
	418 ± 85
	375 ± 159

	SO42- (mg L-1)
	3751 ± 2535
	3667 ± 1554
	3826 ± 2454

	Cl- (mg L-1)
	20719 ± 2781
	20862 ± 2108
	20430 ± 3009

	NO3- (mg L-1)
	32.20 ± 112.95
	9.50 ± 15.27
	10.90 ± 3.52

	F- (mg L-1)
	3.27 ± 5.15
	2.80 ± 2.58
	6.00 ± 15.99

	Br- (mg L-1)
	59.43 ± 4.75
	58.90 ± 14.68
	60.83 ± 3.59

	HS- (mg L-1)
	2.77 ± 1.90a 
	4.00 ± 3.61a 
	10.93 ± 8.76b

	 
	n = 2
	n = 2
	n = 2

	HCO3- (mg L-1)
	175 ± 438
	190 ± 260
	178 ± 419

	NH4+ (mg L-1)
	3.85 ± 22.24
	2.20 ± 5.08
	3.65 ± 9.53

	Li+ (mg L-1)
	2.00 ± 1.27
	1.60 ± 0.00
	2.35 ± 5.72



