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The influence of diagenesis on structures and facies of siliceous sinter deposits from an extinct geyser in El Tatio, Chile 
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Siliceous sinter deposits have the potential to preserve biogenic structures, specifically those of microbial mats that are rapidly entombed by silica precipitation. Siliceous sinter deposits commonly form as primary opal-A which then mineralogically matures during diagenesis to opal-CT, opal-C, chalcedony and quartz. This maturation path has been demonstrated in outcrop and drill cores, however, the diagenetic processes which drive this maturation remain poorly resolved. It is therefore still problematic to evaluate the exact influence of silica diagenesis on the preservation of primary biogenic structures.
A series of four drill cores from an extinct geyser from El Tatio, Chile records siliceous sinter deposits from a vent-proximal to a distal apron position. These cores record a large variety of complex structural and facies relations of biologically-templated and abiotic silica sinter deposits. 14C ages from the cores record at least three thousand years of sinter deposition (13.3–10.2 ky. cal. BP), whereas 14C ages from outcrops indicate ages between ~2500 and 200 y. cal. BP (Slagter et al., 2019). The age difference in combination with structural observations of the cores indicate two major phases of hydrothermal activity. The second hydrothermal phase caused significant structural and mineralogical changes due to extensive formation of  siliceous cements such as opal-A, opal-CT and chalcedony.
Powder XRD analysis shows progressive trends of increasing silica maturation with depth and lateral distance away from the vent. Macro- and micro-structural analysis by core logging, thin section microscopy and SEM indicate three distinct diagenetic processes: recrystallization, dissolution-reprecipitation and cementation of siliceous material. Each of these processes significantly influences the preservation of primary structures (e.g. palisade fabrics, tufted mats and spicules). Recrystallization and dissolution-reprecipitation progressively change the microstructural organization of the analyzed materials, but largely preserve the macrostructural appearance. Cementation, however, has the potential to obscure and replace primary structures on a large scale while allowing for their pristine preservation on a smaller scale due to the formation of protected areas. 
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