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Abstract 
The levels of arsenic and mercury of fish samples collected in the water reservoirs El Granero, Las Virgenes y La Bo-
quilla were determinate by atomic absorption spectrometry with hydride generator. The accuracy of the method was de-
terminate by certified reference material (NRCC-DOLT-3 Dogfish Liver). Three factors were studicd and their infiuence 
on the concentrations of arscnic and mercury in fish: water reservoir, spccies and tissue. The data were analyzed using 
analysis of variante (ANOVA) considering the sources of variation caused by the factors and their interactions, making 
comparison of means tests using Tukcy's test when significant di fferences were detected by ANOVA. 

Introduction 
The contamination by arsenic and mercury actually is 
one of thc major problems which confront us. mainly the 
negativo effect that occurs in water. soil, sediment, air, 
plants, animals and human health. The importance of 
studying the levels of contamination by heavy metals and 
metalloids in aquatic environments is that they are not 
degradable. are bioaccumulative and can be easily incor-
porated finto the food chain (Wang et al., 2005: Franco et 
al., 2008). In recent decades the aquatic environment has 
been threatened by discharges from agriculturc. indus-
trial waste and urban sources. Fish are the final tep in the 
food chain in aquatic environments, hecause of this, 
important to know the levels of pollutants and verify that 
they are not harmful to the fish and human health (Uysal 
er al., 2008; Türk men el al., 2008). 

El Granero (Luis L. Leon), Las Virgenes (Francisco I. 
Madero) and La Boquilla, are considered within the major 
water reservoirs in the state of Chihuahua. and are recre-
ational arcas where water sports and fishing are practiced. 
which for many residents of the place are the main source 
of raising resources for the family. 

Despite its economic and ecological importance, in these 
water reservoirs are present a wide range of pollutants. 
primarily by the result of anthropogenic activities. this is 
alarming because the fish from thesc water reservoirs are 
used for human consumption and thc most important is to 
be distributed in a large pan of the state for sale at super-
market and restaurants. 

For that reason, the objetives of this investigation were 
to determine the levels of contamination by mercury and 
arscnic in muscle and gills of fish specics that are preferred 
for human consumption in El Granero. Las Vírgenes y La 

Boquilla, and assess whether they are suitahie for con-
sumption. 

11aterials and Methods 
Description of the Arca of Study: Sampling was con-
ducted in the water reservoirs El Granero located in the 
town of Aldama (UTM coordinates: 471689'3204730), 
1.as Virgenes located in Rosales (UTM coordinates: 
438266/3116750), and La Boquilla located in San Fran-
cisco de Conchos (UTM coordinates: 460239/3046107). 

Dcscription of Population: Fish species Mojarra (Lcpo-
mis macrochirus). Catfish (letalurus punctatus). and Carp 
(Cyprinus carpio) are of interest to this study hecause of 
their economic importance in the region and preference for 
human consumption. 

Sampling: Samples were taken in October 2005. March 
and August 2006 and March 2007. 

Analytical Method: Seceded gills and muscle of the fish 
using plastics gloves and stainless steel knives. Homog-
enize samples was dried at 55 ± 5 °C in a drying oven 
of the mark Shel lab. model FX and 1350. For validation 
of analytical method was used certified reference material 
Dolt-3 (Dogfish Liver Certified Reference Material for 
Trace Metals) of the National Research Council Canada 
(NR('C). To the samples digestion a new method was de-
veloped to frees the arsenic that is caught in the arseno-
betaina, weighed 0.5 g of sample and add 5 ml of HNO,, 5 
ml of H,S0., and 1 ml of H 20,.. cooled to room temperature 
and filtered with filter paper of > 8 pm for muscle and > 
2.5 pm, to gills: filtering is received in volumetric fiasks of 
50 ml. With this digestion recoveries obtained were from 
99,75% to arsenic and 99.57% to mercury. The samples 
were analyzed at the atomic absorption spectrophotometer, 
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GBC model Avanta E, using hydride generator HG 3000, 
as a system for sample introduction. 

Statistical Analysis: In this research, three factors were 
studicd and their infiuence on the concentrations of arse-
nic and mercury in fish: thc first factor was water reservoir 
with three levels (El Granero, Las Virgenes y La Boquilla), 
species with three levels (Mojarra. Catfish and Carp) and 
tissue with two levels (gill and muscle). The data were ana-
lyzed using analysis of variance (ANOVA) considering the 
sources of variation caused hy the factors and their inter-
actions, making comparison of means tests using Tukey's 
test when significant di fferenees were detected by ANO-
VA. For thc analysis procedure was used GLM (General 
Linear Model) of the SAS statistical package. 

Results and Discution 
The concentration oí mercury exceeds the maximum al-
lowed by Mexican Official Standard NOM-028-SSA1- 
1993 of 1.0 mg/kg in muscle of Cattish in water reservoirs 
La Boquilla with 1.278 mg., kg (Figure 11. so it's necessary 
to find alternatives for these species detoxification. 

Figure I. Comparison of the concentration of mercury respect to 
the Mexican Official Standard NOM-028-SSA1-1993. 

Arsenic is also finind in excess in all species and tis-
sues and exceeds the permitted limits for water and food 
for human consumption. as the Mexican Official Standard 
NOM-127-SSA1-1994, considers a maximum allowable 
0.025 mg/L in water for human use and consumption and 
NMX-F-025-1982 establishes a maximum of 0.1 mg/kg of 
arsenic in tomato paste (Figure 2). The arsenic highest con-
centration in muscle was reponed in the specics Mojarra in 
El Granero (3.978 mg/kg) y La Boquilla (5.136 mg/kg). 

Figure 2. Comparison of the concentration of arsenic re-
spect to the Mexican Standard  NMX-F-025-1982. 

Conclusions 
The highest concentrations of arsenic were presented in 
the specics Mojarra in La Boquilla and El Granero. Mer-
cury highest concentration were presented in the catfish 
specics in La Boquilla. Due to exceed the limits permissi-
ble hy law for the species catlish in mercury and Mojarra 
in arsenic are advised not to consume these fish while per-
forming a program of constant monitoring and detected 
that concentrations are helow these limits. 
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