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Motivation & Objective

Water resources on the arid high-Andean plateau are critical to sustaining both indigenous
communities and fragile Ramsar World Heritage ecosystems yet accelerating demand for

and Conservation, American Museum of Natural History, °Fundacion Yuchan, Salta, Argentina, °Instituto Nacional de Limnologia/CONICET, Universidad del Litoral, Santa Fe, Argentina

mineral resources and the effects of climate change have led to concerns about the

these resources particularly difficult.

We seek to address the following questions:
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sustainability of these resources. Persistent and fundamental questions regarding the source
and movement of groundwaters, which sustain most surface waters here make managing

1. What 1s the nature of hydrogeologic connectivity within the plateau; between topographically
closed basins and between modern infiltration (<60 yrs.) and the paleo-groundwater system?

2. How connected are surface water bodies (wetlands, lakes, salt lakes and salars) on the Puna to the
groundwater (aquifers) and what 1s distribution and magnitude of these connections?

3. What are the dynamic response times of surface and groundwaters to perturbations from climate
change and groundwater extractions?

Below: Average precipitation region-wide 1998-2009
from the TRMM satellite, reanalyzed by Bookhagen at
I al., (in review). Data points are lc-excess filtered §'*0
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nt within SAA catchment. Below: Percent modern water in 86 sam-

ples determined by °H decay. The salar
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Conclusions

1. An exhaustive set (~350) of environmental tracer data (6'°0, 6*H, *H, *’Sr/*°Sr), and dissolved major ions in waters across this integrated system
reveals substantial spatial heterogeneity in both interbasin and modern, shallow flow regimes; controlled by geologic structure and topographic features.
2. Pre-modern ‘fossil’ groundwater is fundamental in this system, most of the water discharging to large basin floors 1s composed of fossil water. The
modern and fossil flow systems have very distinct transit time distributions and therefore sharp disconnects over short distances exists between them.

3. Our conceptual model of this integrated hydrologic system characterizes spatiotemporal connections. Using this understanding, potential impacts on
critical and threatened wetland ecosystems and water resources from development or climate change scenarios can be greatly improved
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