
Impact of Intense Agricultural Activities on
Biota in a Natural Protected Area in SW Spain

SAMPLING AND METHODOLOGY

• The protection of the wetland and the implementation of SUSTAINABLE AGRICULTURAL PRACTICES are key measures to ensure the preservation

of this system and the associated biota.

• COOPERATION between farmers, ecologists and the authorities is essential to find solutions and keep the ecological balance of this wetland

and its sustainable conservation

THE PROBLEM
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200 Tons 

dead fish

May the cause of such mortality be associated 

with the increase of chemical pollutants?
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mullet  & carps → Regional 

Government pointed at 

proliferation toxins from 

cyanobacteria (Prymnesium sp. 

and Pseudanabaena catenata)

ONE YEAR MONITORING → PHYSICAL-CHEMICAL PARAMETERS – NUTRIENTS -

PESTICIDES – METALS – GIS – REDIAM DATASETS 

Acenaphtylene Acenaphthene Fluorene Phenanthrene Anthracene Naphthalene

0.11 ppb 0.13 ppb 0.11 ppb 0.05 ppb 0.07 ppb 0.18 ppb
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All PESTICIDES < 0.1 ppb except for ME sampling site on 26/01/2023 
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The Estero de Domingo Rubio Protected Area (Huelva,

SW Spain) is bordered to the south by an industrial

complex, to the west by the Tinto River estuary, and to

the north by agricultural lands, which exerts strong

pressure on the system due to polluted irrigation

returns. The Estero have suffered repeated dramatic

ichthyofauna mortally events at the end of summer

seasons (2022 and 2023)

Study site
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 The appearance of the toxins that cause fish mortality was suggested to be associated with high

levels of eutrophication, which, in turn, are directly associated with discharges of irrigation return

flows from the surrounding agriculture that feed the system

 An almost exponential growth of the surface for intensive agriculture and irrigation was observed at

the end of the last century. Also noteworthy the increase of industrial use surface, up to about 14 %

of the total surface of the Estero de Domingo Rubio surrounding

 A large reduction in the surface occupied by natural habitats from 63.98% to 35.75% over the course

of 67 years

Transition Waters - Spanish Quality Levels

Real Decreto 817/2015 

Nitrite 0.11 mg/L

Nitrate 7.42 mg/L

Phosphate 0.83 mg/L

Sulfate 250 mg/L

Amonnia 0.15 mg/L

Pesticides 0.1 ppb

Metals

(As, Cd, Cr, Cu, Ni, Pb, Zn) 25; 0.2; 5; 25; 20; 7.2; 60 µg/L, 

resp.
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R1 sampling site showed 118 ppb of Cu, 27 ppb of Ni and 145 ppb of Zn

JR sampling site showed 24 ppb of Ni and 76 ppb of Zn

CONCLUSIONS
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