THE HOLOCENE EVOLUTION OF LAGO CHUNGARA BASIN (CHILEAN ALTIPLANO): CLIMATIC, ENVIRONMENTAL AND VOLCANIC IMPLICATIONS

The Central Andes and the Altiplano have provided exceptional records of climate variability during the Quaternary. However, still little is known about the mechanisms and processes that controlled climate fluctuations during the last millennia. A high resolution study of the Holocene sequence of Lago Chungará (18° 15' S, 69° 10' W, 4520 m a.s.l.) provides detailed records of past global changes to solve some of the outstanding controversies like the humidity pattern during mid Holocene, the ENSO history, and the effects of insolation, glacial activity, and minor climate pulsations.

Lago Chungará originated after the emplacement of the Parinacota volcano debris avalanche that blocked the Chungará River. The main inflows are the Chungará River and several springs on the western margin. There is no surface outlet. A chemical and isotopic survey confirms the hydrollogically-closed nature of the lake. 

Fifteen Kullenberg cores along several transects in the lake allowed a detailed 3-D reconstruction of the complete sedimentary sequence. Three main units are identified over the volcanic substrate. The basal unit is finely laminated. The sets of laminations comprise rhythms and cycles of different lamina constituted by diatomaceous ooze with variable type and quantity of carbonates (calcite, aragonite) and organic matter. The middle unit is banded and it comprises diatomites, several carbonate-rich layers, and reworked travertines, and it correlates with seismic evidences for lower lake level stand and a subsequent raise. The upper unit is banded to massive and it contains abundant volcanic layers (lapilli, ash layers). These units have been characterized by a multiproxy study including magnetic, sedimentological, mineralogical, isotopic, and biological (pollen, diatoms and ostracods) analyses. A high–resolution study in one of the cores by an X-ray fluorescence core scanner provides detailed geochemical records of past global changes and shows variable cyclic patterns.

This multidisciplinary study points to significant hydrological fluctuations in the Lake Chungara coherent with regional climate reconstructions showing lower lake levels during the mid Holocene and an increase during the late Holocene. However, a reliable chronology and a better knowledge of the volcanic and thermal role in the hydrological and sedimentological evolution are needed to reconstruct the complex paleoclimate story archived in the lake sequence.

