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S1. Supersaturaton due to mixing: the “algebraic effect”
For a relatively constant pH and salinity, the equilibrium with calcite can be represented by a curve (A× B=K’), where A and B are the concentrations [HCO3-] and [Ca2+] and K’ is the equilibrium constant corrected with pH and the activity coefficients of the two aqueous species, assumed virtually constant. Moreover, for this range of pH, the total Ca and total inorganic carbon (TIC) in solution can be approximated to the concentration of the most abundant species, [HCO3-] and [Ca2+].  Therefore, two end member waters, A and B, equilibrated in calcite can be plotted in the equilibrium curve (Figure S1). Any mixture of the two waters will fall in the conservative mixing line, and will result supersaturated. Because of the 1:1 of C:Ca stoichiometry in the calcite, the trajectory composition towards equilibrium can be plotted in a 1 slope straight line. This effect is only based on the mathematical shape of the equilibrium and mixing equations and is termed algebraic effect (Wigley and Plummer, 1976). If the pH and/or salinity of  the end members are very different, aqueous speciation of the mixtures may change, the pure algebraic effect is no longer hold and the mixtures could also be subsaturated (Corbella et al., 2004).
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Figure S1. Mixing of two end members (A and B) that are in equilibrium with calcite. The resulting mixture will be supersaturated. Returning to equilibrium requires precipitation.

As shown in Figure S1, the higher the difference between the compositions of the two end members, the higher the supersaturation of the mixtures was. Thus, the mixtures of lake and river waters with the hydrothermal inflow result in higher supersaturation due to the very different pH and total inorganic carbon (Figure S2). Supersaturation of the mixtures can occur despite the river water is subsaturated in calcite when reaching the lake (Figure S2). Consequently, the calcite precipitated due to mixing diminished as the river fraction decreased and the hydrothermal increased from 0.8-0.2 to 0.4-0.6, respectively (Figure S2). The same reasoning can be applied to sepiolite, made up of Si and Mg. On the contrary, chalcedony is made up of only Si and supersaturation is not reached by mixing. 
[image: ]
Figure S2. Variation of the saturation indices of the three main minerals with the mixing proportions of two end members.


[image: ]
Figure S3. 2D QL/Qi versus QH/Qi plots showing the accumulation rate of minerals in mm per m3 of inflow water and m2 of lake surface per cycle: A) Calcite, B) Dolomite, C) Chalcedony. D) pH values of the solution; E) Molar (Ca+Mg)/(CO32- + HCO3-) ratio; F) Molar Ca2+/CO32- ratio.
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Figure S4. 2D QL/Qi versus QH/Qi plots showing the accumulation rate of minerals in mm per m3 of inflow water and m2 of lake surface per cycle: A) Calcite, B) Talc, C) Chalcedony. D) pH values of the solution; E) Molar (Ca+Mg)/(CO32- + HCO3-) ratio; F) Molar Ca2+/CO32- ratio.



S5. Single-crystal and polycrystalline calcite growth
Single-crystal is defined as a crystalline solid in which the crystal lattice of the entire sample is continuous and unbroken to the edge of the sample, with no grain boundaries (Meldrum and Cölfen, 2008). In addition, crystal lattice is continuous and unbroken to the crystal edges (Zhou and O’Brien, 2008) and the overall macroscopic morphology is faceted (Imai, 2016). Single-crystals are characterized by a regular internal structure with smooth and planar external faces (Meldrum and Cölfen, 2008). However, single-crystals with curved surfaces can also be formed in nature (e.g., biominerals) where crystals grow in the presence of organic substances (Meldrum and Cölfen, 2008) (Fig. S5A, B).
Polycrystal is here referred as a polycrystalline solid formed of random aggregates of numerous grains or elongated crystallites representing basic crystallographic units (Imai, 2016). Polycrystals grow through the random aggregation of small ‘crystal building blocks’ formed from a large number of nuclei (Imai, 2016). (Fig. S5C, D).
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Figure S5. Examples of single-crystal and polycrystal calcite grains. A) Aggregates of single-crystal calcite showing protruded di-pyramid external morphologies. B) Aggregates of single-crystal calcite displaying dodecahedron-like spheroidal shapes. Note that crystals in A and B show smooth and planar subhedral faces despite their curved external outlines. C) Spheroidal calcite grain internally formed by fibro-radial polycrystalline aggregates. Individual crystallites are elongated and very thin. D) Fibro-radial polycrystalline calcite radiating from the grain centre. Individual crystallites are elongated and very thin with a loosely packed arrangement. 
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