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Abstract

Chile has large extensions of arid and semi-arid regions throughout the whole country,
where  the  intensive  demands  and  use  of  water  resources,  especially  groundwater  for
irrigations and mining activities, increased dramatically over the last decades. The aquifer
depletions due to water abstraction for irrigation and nutrient loads, exert major alterations
of  water  quality,  groundwater  recharge  and  the  natural  renewal  rate.  All  these  factors
diminish the aquifer value for the users and contribute to the degradation of groundwater as
environment and habitat for fauna. This intensive use of groundwater resources in Chile
brought  to  significant  social  and  economic  benefits,  but  their  inadequate  management
resulted in negative environmental, legal and socioeconomic consequences. In this study,
we  aimed  at  providing  a  first  assessment  of  environmental  alterations  of  groundwater
ecosystems from agricultural watersheds in northern Chile by specifically evaluating the
effects  of  nitrogen and pesticide  loads on groundwater  communities  and identifing the
ecosystem service alterations due to agricultural activities. The study has been performed
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in  a  glacial  aquifer  from  Coquimbo  region;  250  km  north  of  Santiago  de  Chile,  the
floodplain of which is dominated by agriculture (fruits tress, vineyards). Due to low regional
precipitations (100-240 mm/year) the aquifer is primarily recharged by snowmelt from the
Andean  chain  and  surface  runoff.  The  relative  groundwater  levels,  groundwater
temperature,  chemical  analysis  of  nitrogen  and  total  phosphorus  and  pesticide
concentrations were examined, along with the evaluation of crustacean biodiversity and
spatial distribution pattern. Stygofauna taxonomic richness and the presence of stygobites
have been related more to groundwater level stability than to chemical water parameters
indicating that over-exploitation has a negative impact on habitat suitability for groundwater
invertebrates.  Groundwater  biota  assessment  is  essential  in  understanding  the  impact
produced by agriculture  activities  on  groundwater  as  a  resource  and as  ecosystem,  a
nexus that becomes more and more widely recognized. The rationale and the preliminary
results of this study are summarized in the Suppl. material 1.
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