
Figure S1. Laguna Pastos Grandes sedimentary system, showing sampling sites (modern carbonates) used for 
isotope measurements. 

 

 

 



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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Figure S3. δ13C-δ18O 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). 

 

 

 

Benson, L.; White, L.D.; Rye, R. Carbonate deposition, Pyramid Lake Subbasin, Nevada: 4. Comparison of the stable 
isotope values of carbonate deposits (tufas) and the Lahontan lake-level record. Palaeogeogr. Palaeoclimatol. 
Palaeoecol. 1996, 122, 45–76. 

Brady, A.L.; Slater, G.F.; Omelon, C.R.; Southam, G.; Druschel G.; Anderson, D.T.; Hawes, I.; Laval, B.; Lim, D.S.S. 
Photosynthetic isotope biosignatures in laminated micro-stromatolitic and non-laminated nodules associated with 
modern, freshwater microbialites in Pavilion Lake, B.C. Chem. Geol. 2010, 274, 56–67. 

Casanova, J.; Hillaire-Marcel, C. Late Holocene hydrological history of Lake Tanganyika, East Africa, from isotopic 
data on fossil stromatolites. Palaeogeogr. Palaeoclimatol. Palaeoecol. 1992, 91, 35–48. 

Chafetz, H.S.; Lawrence, J.R., 1994. Stable isotopic variability within modern travertines. Géographie Physique et 
Quaternaire 1994, 48, 257–273. 

Cohen, A.S.; Talbot, M.R.; Awramik, S.M.; Dettman, D.L.; Abell, P. Lake level and paleoenvironmental history of 
Lake Tanganyika, Africa, as inferred from late Holocene and modern stromatolites. GSA Bulletin 1997, 109, 444–
460. 



Dekov, V.M.; Egueh, N.M.; Kamenov, G.D.; Bayon, G.; Lalonde, S.V.; Schmidt, M.; Liebetrau, V.; Munnik, F.; 
Fouquet, Y.; Tanimizu, M.; Awaleh, M.O.; Guirreh, I.; Le Gall, B. Hydrothermal carbonate chimneys from a 
continental rift (Afar Rift): Mineralogy, geochemistry, and mode of formation. Chem. Geol. 2014, 387, 87–100. 

Della Porta, G. Carbonate build-ups in lacustrine, hydrothermal and fluvial settings: Comparing depositional 
geometry, fabric types and geochemical signature. Geol. Soc. Lond. Spec. Publ. 2015, 418, 17–68. 

Demott, L.M.; Scholz, C.A.; Junium, C.K. 8200-year growth history of a Lahontan-age lacustrine tufa deposit. 
Sedimentology 2019, 66, 2169–2190. 

Fouke, B.W.; Farmer, J.D.; Des Marais, D.J.; Pratt, L.; Sturchio, N.C.; Burns, P.C.; Discipulo, M.K. Depositional facies 
and aqueous-solid geochemistry of travertine-depositing hot springs (Angel Terrace, Mammoth Hot Springs, 
Yellowstone National Park, U.S.A.). J. Sed. Res. 2000, 70, 565–585. 

Friedman, I. Some investigations of the deposition of travertine from Hot Springs – I. The isotopic chemistry of a 
travertine-depositing spring. Geochim. Cosmochim. Acta 1970, 34, 1303–1315. 

Gasse, F.; Fontes, J.-C. Palaeoenvironments and palaeohydrology of a tropical closed lake (Lake Asal, Djibouti) 
since 10,000 yr B.P. Palaeogeogr. Palaeoclimatol. Palaeoecol. 1989, 69, 67–102. 

Guo, X.; Chafetz, H.S. Trends in 18O and 13C values in lacustrine tufa mounds: Palaeohydrology of Searles Lake, 
California. Sedimentology 2014, 61, 221–237. 

Johnson, T.C.; Halfman, J.D.; Showers, W.J. Paleoclimate of the past 4000 years at Lake Turkana, Kenya, based on 
the isotopic composition of authigenic calcite. Palaeogeogr. Palaeoclimatol. Palaeoecol. 1991, 85, 189–198. 

Kele, S.; Demény, A.; Siklósy, Z.; Németh, T.; Tóth, M.; Kovács, M.B. Chemical and stable isotope composition of 
recent hot-water travertines and associated thermal waters, from Egerszalók, Hungary: Depositional facies and 
non-equilibrium fractionation. Sed. Geol. 2008, 211, 53–72. 

Kele, S.; Özkul, M.; Fórizs, I.; Gökgöz, A.; Baykara, M.O.; Alçiçek, M.C.; Németh, T. Stable isotope geochemical 
study of Pamukkale travertines: New evidences of low-temperature non-equilibrium calcite-water fractionation. 
Sed. Geol. 2011, 238, 191–212. 

Last, F.M.; Last, W.M.; Halden, N.M. Carbonate microbialites and hardgrounds from Manito Lake, an alkaline, 
hypersaline lake in the northern Great Plains of Canada. Sed. Geol. 2010, 225, 34–49. 

Newell, D.L.; Jensen, J.L.; Frantz, C.M.; Vanden Berg, M.D. Great Salt Lake (Utah) microbialite 13C, 18O, and 15N 
record fluctuations in lake biogeochemistry since the late Pleistocene. Geochem. Geophys. Geosyst. 2017, 18, 3631–
3645. 

Petryshyn, V.A.; Rivera, M.J.; Agić, H.; Frantz, C.M.; Corsetti, F.A.; Tripati, A.E. Stromatolites in Walker Lake 
(Nevada, Great Basin, USA) record climate and lake level changes ~35,000 years ago. Palaeogeogr. Palaeoclimatol. 
Palaeoecol. 2016, 451, 140–151. 

Renaut, R.W.; Owen, R.B.; Jones, B.; Tiercelin, J.-J.; Tarits, C.; Ego, J.K.; Konhauser, K.O. Impact of lake-level changes 
on the formation of thermogene travertine in continental rifts: Evidence from Lake Bogoria, Kenya Rift Valley. 
Sedimentology 2013, 60, 428–468. 

Stoffers, P.; Botz, R. Formation of hydrothermal carbonate in Lake Tanganyika, East-Central Africa. Chem. Geol. 
1994, 115, 117–122. 

 


