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ISSUES
 Increase of chemical and physical caracteristics of GW as result of 

intensive extraction (20 years of investigation);

 Natural increase of fluoridated waters (44% of supplied waters contain 

3 to 4 mg/l of F) → GW quality change is linked to its extracted volume 

 Land subsidence (urban areas < 5 cm/y);

 The water balance has often being the main objective; however, this 

does not suffice to gain an understanding of groundwater functioning; 

 The management of deep aquifer in Mexico is not considered;

 Studies usually ignore vertical ascending flow, it is often claimed that it 

is unimportant.



Goals

 Evaluation of GW flow patterns using environmental isotopes 

tracers  in parallel  with hydrogeological and chemical 

characteristics evaluation

 Select natural tracers considering  GW flow systems hierarchy

 Define fluoride functioning in abstracted groundwater

 Investigate possible natural fluoride controls 

 Test the reliability of Li, F and temperature as tracer for deep 

groundwater inflow and intensive extraction. 



• A thick, multilayered aquifer systems in which less than 20% has been 

exploited

• The granular material filling the graben has F and Ca in 4.2 and 1.6 % in 

weight, respectively

Figure1. Geological setting of the study area
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Physical and chemical response of  water quality with 

extraction time (Carrillo-Rivera et al., 1996; 2008)
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Relación Profundidad del pozo vs. Temperatura del agua
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BACKGROUND

Conceptual model for hydrogeological functionning in San Luis Potosi (Carrillo-

Rivera and Cardona, 2008)
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Definition of Recharge: δ18O, δ2H in rainfall

Depleted values towards the west

Calva, 2011

Calva, 2011

Major features of 

atmospheric 

circulation over 

Mexico (summer) 

(Metcalfe et al., 2000)



Peñuela-Arévalo, 2013

DEFINITION OF RECHARGE: 

Stable isotopes in GW
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Physico-chemical patterns

Calcite precipitaton
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Chemical patterns vs 14C activity
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STABLE ISOTOPES VS 14C

Reconstructed moisture status, wetter or drier than 

present, time intervals based on uncalibrated 14C 

(Metcalfe et al., 2000)
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CONCLUSION & RECOMMENDATION 

 Isotopes analyses (δ18O, δ2H, 3H, 14C, δ13C) have to be used in 

parallel with geochemical and hydrogeological studies to assist in 

defining groundwater functioning. 

 Groundwater natural tracers (F, Li, temperature), are recommended 

as a routine tool for assessing intensive extraction.

 Reliable groundwater conceptual model (which considers the 

aquifer units are hydraulically connected) are strongly recommended 

to be the routinely required tools for assessing intensive 

groundwater extraction.
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