Supplementary material
Calculation of the O2 consumption by organic matter mineralization
The fraction of diffusive oxygen uptake (DOU) consumed in the mineralization of organic matter (OM) (DOUCorg) was calculated in several ways:
 Approach 1. The first approach (Rebouille and Gaillard 1991, Canavan et al. 2006) consisted in the calculation of DOUCorg from sediment organic carbon content (Corg) and O2 concentration in the sediment overlying water according to equations 1 y and 2: 
					(1)
					(2)
where, RC is the aerobic organic carbon mineralization rate (mol Corg m-3 h-1), k is the first order kinetic constant (h-1), Corg is the sediment organic carbon content in upper 2 cm (mol Corg m-3), Km is the half saturation constant of aerobic respiration (mol O2 m-3) and O2 is the oxygen concentration (mol O2 m-3). RC was transformed to O2 units (DOUCorg, mol O2 m-3 h-1) using a stoichiometric ratio (𝛾) of 208O2:176Corg, calculated from the mean C:N ratio measured in the sediment upper sediment layer (C:N=11).  The value of k was 1.13 x 10-4 h-1 (Torres et al 2014) obtained from modelling and very similar to other values available for lakes (Canavan et al 2006, Thomsen et al 2004). Km was 0.008 mol O2 m-3 (Canavan et al 2006). DOUCorg was thus 0.12 and 0.63 mmol O2 m-2 h-1 in hypoxic and oxic conditions, respectively (Table S1).  
Approach 2. DOU was calculated from the Corg content of the sediment and the O2 concentration in the bottom water phase using the empirical equation 3, obtained by Cai and Reimers (1995) for marine oxic and suboxic sediments. As far as we know, a similar equation published for fresh water environments does not exist.

 						(3)
where, DOUCorg is expressed in µmol O2 cm-2 yr-1, O2 is the bottom water oxygen concentration in µmol O2 L-1, Corg is expressed in %, and π and K are fitting parameters equal to 44.4 µmol O2 cm-2 yr-1 (% dry Corg)-1 and 126 µmol O2 L-1 (Cai and Reimers 1995).  Despite that equation 3 was obtained for marine environments, its application in the acidic Sancho Reservoir produced results similar to those obtained with approaches 1 and 3.
Approach 3. In this case, RC during OX was estimated from the decrease of Corg during this period (1.20 mg C cm-3, Table 2) integrated over a mean oxygen penetration depth of 0.4 cm, during 50 days and using the same O2:Corg stoichiometric ration applied in previous calculations. This approached rendered a DOUCorg of 0.39 mmol O2 m-2 h-1 which represented the lowest estimated rate of all approaches but in a similar range as approaches 1 and 2.
Approach 4.  The last approach was based on calculating RC from the NH4+ release rate to the water column during OX (Fig. 1).  The increase rate of NH4+ in the water was transformed to a Corg mineralization rate using the C:N stoichiometric ratio measured in the sediment in HI and the same O2:Corg stoichiometric ratio for aerobic mineralization used in Approach 1. This approach produced a very high RC of 1.09 mmolC m-2 h-1 and a DOUCorg of 1.29 mmolO2 m-2 h-1 in OX compare with Approaches 1 to 3. However, this approach like overestimated the aerobic carbon mineralization rate since part of NH4+ released to the water column was probably released from the pool of NH4+ bound to sediment particles, the exchangeable NH4+ fraction, which is known to be large in fresh water sediments and its release rate increases in oxic conditions (Mackin and Aller, 1984, Morse and Morin, 2005).















Table S1. Diffusive oxygen uptake rate for the mineralization of organic matter (DOUCorg) in the surface sediment of the Sancho Reservoir during initial hypoxic (HI) and oxic conditions (OX) using different calculation approaches. RC is expressed in mmol Corg m-2 h-1 and DOUCorg in mmol O2 m-2 h-1. Approaches 3 and 4 can not be applied to HI. 
	
	HI
	OX

	
	RC
	DOUCorg
	RC
	DOUCorg

	Approach 1
	0.10
	0.12
	0.53
	0.63

	Approach 2
	0.07
	0.08
	0.35
	0.41

	Approach 3
	-
	-
	0.33
	0.39

	Approach 4
	-
	-
	1.09
	1.29




Table S2. Total diffusive oxygen uptake (Total DOU) measured at different times during the experiment (initial hypoxic, first phase oxic, final oxic) and calculated partitioning between the fraction of DOU consumed in the mineralization of OM (DOUCorg), due to the oxidation of S2-tot (DOUS), and due to the oxidation of Fe and other metallic sulfides (DOUMS). Total DOU rates are expressed in mmol O2 m-2 h-1 ± SD (n=3 for initial hypoxic and final oxic and n=9 for first phase oxic). The different fractions, DOUCorg, DOUS and DOUMS, were calculated as indicated in the text. The relative contribution (%) of each fraction is shown parenthesis.

	
	HI
	OX (days 1-10)
	OX day 50

	Total DOU
	0.20±0.08
	2.11±0.12
	0.61±0.11

	DOUCorg
	0.1 (49 %)
	0.4-0.63 (18 - 30%)
	0.4-0.63  (65 - >100%)

	DOUS
	0.05 (26%)
	0.05 (23 %)
	0.28 (46%)

	DOUMS
	0.05 (25%)
	1.43-1.66 (68-79%)
	0 (0%)
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