Figure S1. Laguna Pastos Grandes sedimentary system, showing sampling sites (modern carbonates) used for
isotope measurements.
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Table S1. Location of samples from the carbonate platform used for U-Th dating.

Sample name | Sample type Latitude (°N) | Longitude (°E)
PG17-14 Pisolite core -21.62077 -67.84990
PG17-33 Pisoidic rudstone -21.65179 -67.84143
PG17-37 Peloidal grainstone -21.64967 -67.83761
PG17-63 Peloidal grainstone -21.67477 -67.82306
PG17-69 Botryoidal cement -21.66588 -67.81560
PG17-77 Fusoid mud -21.65364 -67.80833

Figure S2. Lake level fluctuations from 2000 to 2019. In blue, estimated surface area of the lake, based on
morphological variation, as seen in Aqua and Terra MODIS satellite views (2000-2019). In red, precise surface area
of the lake, calculated from a dataset of post-2015 Sentinel-2 satellite images (https://scihub.copernicus.eu), using
the Normalized Difference Water Index (NDWI; McFeeters, 1996), with the free Q-GIS software. The lake

morphology thus calculated was then used to produce the estimated surface area by morphological analogy.
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McFeeters, S.K. The use of the Normalized Difference Water Index (NDWI) in the delineation of open water
features. Int. |. Remote Sens. 1996, 17, 1425-1432.



Figure S3. 5'3C-0'80 values, recorded in modern to recent carbonates, precipitating in hydrothermal to lacustrine
settings, in Africa (in red), Europe (in yellow), and North America (in green).
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a: New Highland Terrace (Yellowstone National Park, USA) Friedman, 1970 o: Manito lake (Canada) Last et al,, 2010

b: Angel Terrace Spring AT-1 (Yellowstone National Park, USA) Fouke et al., 2000 P* Great Salt Lak}e (USA) Newell et al., 2017

c: Narrow Gauge (Yellowstone National Park, USA) Chafetz and Lawrence, 1994 < Lahontan Basin (USA) Benson et al,, 1996; Petryshyn et al,, 2016; Demott et al,, 2019
d: Main Springs (Yellowstone National Park, USA) Friedman, 1970 r: Searles Lake (USA) Guo and Chafetz, 2014

e: Egerszalok (Hungary; 2004, Flowpath 1) Kele et al., 2008 s: Pyramid lake (USA) Della Porta, 2015

f: Egerszalok (Hungary; 2004, Flowpath 2) Kele et al,, 2008 t: Asal Lake (Djibouti) Gasse and Fontes, 1989
g: Egerszalok (Hungary; 2006, Flowpath 3) Kele et al., 2008 u: Abhé Lake (Djibouti-Ethiopia) Dekov et al., 2014
h: Jandarma spring Pk-section (Turkey) Kele et al., 2011

_ PR v: Turkana Lake (Kenya) Johnson et al., 1991

5 ';a’ah?(\lf(lti K‘émlltﬂ 5L2| g“rte)/)) ﬁelle E: allu ig’:l w: Tanganyika lake (East African Rift) Casanova and Hillaire-Marcel, 1992;
J:-Pamukkale, beltes-2 (1 urkey) Kele et al., stoffers and Botz, 1994; Cohen et al., 1997
:fiBLoe Zo'fslfa(l'(t:!&eih‘:gegi::&ﬁg{egé?; 994 x: Bridgeport (USA) Chafetz and Lawrence, 1994

r'n, Mgono Jake (USA)yDeIIa Porta 20{5 y: Pagosa spring (USA) Chafetz and Lawrence, 1994

n: Pavilion lake (Canada) Brady et al., 2010
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