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Supplementary information regarding Equation (2) in the main text
Mass balances based on isotope ratios are a useful tool in environmental studies to assess the isotope abundances in pools derived by the combination of isotopically differing materials (Hayes, 2004). In our manuscript, we determined the amount of dissolved inorganic carbon (DIC) theoretically as turned over from organic matter (OM). The OM could be autochthonous and allochthonous particulate organic carbon – auto-POC and allo-POC; dissolved organic carbon – DOC; sedimentary material – SED. Their individual isotope compositions were placed in the following mass balance:
 
This can be re-arranged as equation 2 in the main text:
                                                                                                                                 
In this equation:
OM = organic matter
DIC = dissolved inorganic carbon 
δ13COM = C isotope composition of the different OM (autochthonous and allochthonous particulate organic carbon – auto-POC and allo-POC; dissolved organic carbon – DOC; sedimentary material – SED ). This equation is run separately with these different inputs of OM to find the best match between DIC concentration differences and isotope mass balances (cf Fig. 4 in the main text).  
Supplementary information regarding Equation (3) in the main text

Where:
S is the total standard deviation
∂nfromOM is the molar contribution from OM turnover
∂nt is the DIC concentration at time 0 (baseline)
∂δ13Ct is the isotope composition of DIC at time 0 (baseline)
∂δ13Cs is the isotope composition of DIC of a given sampling 
∂δ13COM is the isotope composition of OM of a given sampling (input variable)
s in the standard deviation for the relative datum (Barth et al., 2017):
snt = 0.033 mmol
sδ13Ct = 0.21 ‰
sδ13Cs = 0.20 ‰
sδ13CDOC = 0.30 ‰
sδ13Cauto-POC = 0.70 ‰
sδ13CSED = 0.80 ‰
sδ13Callo-POC = 1.30 ‰
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Figure S1 : Contour plot showing temperature variations during the observation period. Circles indicate sampling points from field campaigns. 



 
Figure S2 : Correlation between DIC and its isotopes (δ13CDIC) in the epilimnion (yellow), metalimnion (pink), and hypolimnion (blue) of the Rappbode Reservoir.  
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