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The southern Bolivian Altiplano contains numerous 

undrained basins occupied by salt flats and shallow saline 
lakes (salars) which are ecological niche for endemic species. 
Solutes originate mostly from the alteration of volcanic rocks 
and re-solution of ancient evaporites potentially rich in trace 
elements which are either toxic (e.g., arsenic, As and 
mercury, Hg) or essential (e.g., selenium, Se) for living 
organisms. The biogeochemistry of those redox reactive and 
volatile trace elements in such extreme environments (e.g., 
high UV radiation & salt content) remains poorly understood. 
We investigated the speciation of As, Hg and Se in  sediment, 
water and air samples of three different salars in the South 
Lipez region of the Bolivian Altiplano (Laguna Colorada, 
Verde and Blanca; ca. 4200-4500 m a.s.l.). Main results show 
very different behaviors for the three investigated trace 
elements. As was present at high concentrations in water 
mainly as As(V) (9 to 82 mg L-1), while neither methylated 
forms in water nor volatile compounds in air could be 
detected. In contrast, Se concentrations in water were much 
lower (0.1 to 1.4 µg L-1) but this element existed under 
different redox species, i.e. Se(IV), Se(VI)) and methylated 
Se(-II) (trimethyl selenonium). Moreover, volatile Se 
compounds (e.g., dimethyl selenide) were detected in both 
water and air samples. Finally, Hg speciation indicates an 
enrichment of Hg in the water (6 to 30 ng L-1) compartment if 
compared to other surface waters bodies, while significant 
amount of methyl-Hg and gaseous Hg(0) were detected. This 
study suggests that the drastic disparity between As, Se and 
Hg speciation has important implications on their fate and 
accumulation in saline lakes. As mostly remains in its 
oxidized form and cannot be volatilized to the atmosphere 
leading to an extreme accumulation in lake waters. In 
opposition, Hg and Se can be efficiently converted to reduced 
and methylated forms allowing efficient exchange to the 
atmosphere. 


