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1. Introduction – Different fish species have been used as excellent indicators of contamination in water 

bodies, since the levels of certain metals in some of their tissues can bioaccumulate and biomagnify 

reflecting the contamination of water and sediment in their environments [1-2]. Therefore, our aimed to 

evaluate the concentration of six heavy metals (Cr, Ni, As, Cd, Hg and Pb) and five essential metals (Mn, 

Fe, Co, Cu and Zn) in water, sediments and different tissues (muscle, liver, kidney, heart, gill and gill bone) 

of common carp (Cyprinus carpio Linnaeus, 1758), in two reservoirs in the province of Jaén, southern 

Spain. One of them is El Tranco de Beas reservoir located in a high ecological quality area, the Sierra de 

Cazorla, Segura y las Villas Natural Park, and the other is La Fernandina reservoir, located on a former 

mining site of the district of Linares-La Carolina. The common carp, C. carpio, is an invasive exotic species 

native to Asia that was introduced into the Iberian Peninsula thousands of years ago [3], and is present in 

almost all the reservoirs in the province of Jaén, which can be used as an ecological indicator of 

environmental pollution. 

 

2. Experimental - The concentrations of heavy and essential metals in water, sediments and different 

tissues of common carp were measured using the Inductively Coupled Plasma Mass Spectrometry (ICP-

MS) (Agilent 7900ce, Germany) technique. ICP-MS is a technique used for elemental and isotopic analysis, 

which combines the remarkable characteristics of ICP for atomizing and ionizing samples with the 

sensitivity and selectivity of mass spectrometry [4]. 

 

3. Results and Discussion - The concentration of iron (Fe) and arsenic (As) showed the highest values in 

water in La Fernandina reservoir. In sediments, a moderate ecological risk due to arsenic (As) was 

established in La Fernandina reservoir. The concentration of arsenic, cadmium (Cd), lead (Pb) and zinc 

(Zn) in common carp was higher in La Fernandina reservoir and the concentrations of cadmium (Cd) and 

zinc (Zn) in the El Tranco de Beas reservoir, exceeding the permissible limits. High bioaccumulation of 

arsenic (As) and cadmium (Cd) was found in common carp kidney, while essential metals iron (Fe), copper 

(Cu) and zinc (Zn) showed higher concentrations in liver and manganese (Mn) in gill and gill bone. The 

concentrations of most metal in kidney, liver and gill were higher than in muscle. 

 

4. Conclusions - Being able to bioaccumulate and biomagnify the concentration of heavy metals, the 

common carp is a good ecological indicator of environmental pollution in the reservoirs of southern Spain, 

allowing the detection of environmental pollution from previous or current anthropogenic activities such 

as mining. 
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