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The Seyhan River is situated in the Çukurova region which is at the southern part of
Turkey and empties into the Mediterranean (Figure 1). This region comprises an
area that is rapidly expanding in population, agriculture and industry. The Seyhan
River recieves large quantites of untreated industrial, chemical pollutants and
domestic sewage due to heavy agricultural and industrial activities. It is exposed to
industrial and domestic sewage discharge from the city of Adana. This is the first
study on concentrations of heavy metals in the Seyhan River fish tissues form.

Heavy metal pollution of river ecosystem has been reported by several authors
(Vinikour et a1.,1980; Blevins and Pancorbo,l986; Legorburu et a1.,1988). Since
fish are often the last link in aquatic food chains, the metal concentrations of many
fish species have been analysed in relation to metal contents of aquatic environments
(Norris and Lake, 1984; Dallinger and Kautzky, 1985;Capelli and Minganti,1987).

Zinc (Zn), Copper (Cu), Iron (Fe), Cadmium (Cd) and Lead (Pb) were selected
because most studies on heavy metal concentrations in fish dealing these metals.
Some heavy metals, such as Cu and Zn are necessary in trace amounts for the
functioning of biological systems (Collvin, 1985; Hilmy et a1.,1987; Tort et al., 1987)
while metals like Pb and Cd are known to interfere with the functioning of biological
systems(Villareal-Trevino et al., 1986).

Temperature, one of the most significant environmental parameters was found to
affect the metabolism of a number poikilotherms (Voutsinou-Taliodori, 1982; Hilmy
et al., 1987). The freshwater fish Capoeta barroisi naturally lives in this area. Since
the natural reproduction of these species is extraordinarly easy, it is economically
important for human consumption.

In this study, the level of various metals were determined periodically in the
liver,gill and muscle tissues of edible freshwater fish C. barroisi.
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Figure 1. Study area and sampling sites (1: Upstream, 2: Downstream)

MATERIALS AND METHODS

Fish samples were captured by seining in October 1996 and January, April and July
of 1997 in the Seyhan River (Figure 1). Ten samples were analysed in every season
in order to determine metals in their tissues. Fish were transported daily to the
laboratory and stored -20°C until dissection of the selected organs. The length of
C. barroisi samples varies from 8.5cm up to 19cm with a mean value 14.3 ± 1.14
cm. Similarly, the weight of the same species are observed to be within the ranges of
61 to 108 g, with a mean value of 82.6±1.27 g.

Some of the physicochemical parameters of River Seyhan are given below;

Parameters Downstream Upstream
Water depth 2.8 m 2.1 m
Water flow 112 m/sec 54 m/sec
Temperature 17.2°C 18.4°C

PH 6.15 8.15

O 2
5.20 7.24

Prior to sample preparation fish were rinsed in distilled water to remove foreign
particles , excess mucus coating , or other such materials that could have adsorbed
metals.

Their liver,gill and muscle tissues were dissected seperately. Sample preparation and
analysis were carried out according to the procedure described by Bernhard
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(1976).Tissues were dried at 105°C for 48 hours and digested with concentrated
nitric acid and concentrated perchloric acid (2:1 v/v) at 120°C for 3 hours
(Muramoto, 1983). After dilution, copper,zinc,iron,lead and cadmium contents of
tissues were measured on a Perkin Elmer AS 3100 atomic absorbtion flame
spectrophotometer.

RESULTS AND DISCUSSION

Metal concentration in various tissues of Capoeta barroisi are given Tables1 and 2
for each region respectively. Data were analysed statistically by a series of Student
Newman Keul’s test to identifiy any differences among tissues (s,t and x) and among
monthly (a and b) accumulation distributions of the metals which are shown in
Table 1. Data were shown with different letters are significant at the 0.01 level.

Table 1. Concentrations of Heavy Metals (µg/g dry wt.) in Capoeta barroisi from
Downstream Site of the Seyhan River.

* = SNK : Letters s, t and x show differences among tissues; a and b among months. Data shown
with different letters are statistically significant at the P<0.01 level.

X ± Sx : Mean ± Standard Error

Concentrations of all metals were elevated in fish tissues from the downstream
station in every season. We conclude that this high levels metals is due to dumped
agricultural and industrial wastes to downstream region of the Seyhan River.

A number of studies show that the concentrations of the non-essential metals
(cadmium and lead) in the aquatic organisms depend mainly on their environmental
levels (Amiard et al., 1987 ; Heath, 1987 ; Bryan and Langston, 1992). The
presence of Cd and Pb in C. barroisi is not normally expected and therefore the
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observed accumulation of C. barroisi tissues is unusual and clearly shows that the
downstream region of Seyhan River is contaminated at high level by these metals.

Table 2. Concentrations of Heavy Metals (µg/g dry wt.) in Capoeta barroisi from
Upstream Site of the Seyhan River.

X ± Sx : Mean ± Standard Error
—:  Not detectable

Mathis and Cummings (1973) studied the metal accumulation of 10 freshwater fish
from the Illinois River and they found that omnivorous fish had higher metal
accumulation than carnivorous fish. We have studied C. barroisi which is a
omnivorous type fish. High metal accumulation is determined from tissues of fish
which may be a role of the omnivorous feature of C. barroisi.

The level of a given metal showed significant differences between the tissues of
C. barroisi in every season. The livers contained the highest levels of Cd, Zn, Cu, Fe
followed by the gills. Howover the highest lead levels was observed in the gills of C.
barroisi. Muscle generally accumulated the lowest levels of metals in every season.

Heavy metals mainly accumulate in metabolicaly active tissues (Haesloop and
Schrimer, 1985 ; Thomas et al., 1985). The liver tissue is highly active in the uptake
and storage of heavy metals Fish respond to heavy metal exposure by producing
metallothionein, particularly in liver (Roth and McCarter, 1984 ; Heath, 1987). The
gill is a tissue which were active and passive exchanges occur between the animal
and aquatic environment. First high levels of metals accumulate in the gill tissues by
absorbtion and adsorbtion (Heath, 1987). Generally, freshwater fish muscle is not
considered as a metal accumulating tissue ( Miklovics et al., 1985 ; Legorbru et al.,
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1988) but some studies have demonstrated elevated concentration of heavy metal
in muscle tissue fish from metal-contaminated habitats (Blevins and Pancorbo, 1985;
Bradley and Morris, 1986).

Amounts of iron and zinc have been found to be highest tissues in every season. In
general, cadmium and lead have been found at lower levels, while the amount of
copper was between that of iron-zinc and cadmium-lead.

The levels of all metals in tissue C. barroisi were higher in July compared with the
other months, while no statistical differences were found between October, January
and April. A number of studies have shown that various factors such as season
(Kargin, 1996) length and weight (Uysal and Tuncer, 1982) physical and chemical
status of the water (Johnson, 1988) can play in the tissue accumulation of metals.
Temperature is known to be a significant effecting metal uptake by water organisms
through increasing metabolism (Voutsinou-Taliadouri, 1982). Larson et al. (1985)
indicated that many of physiological parameters in fish are subjected to seasonal
variations.

The results obtained from samples collected in summer show very high metal
concentrations. This high level metal accumulation could be due to heavy rainfall
during spring which increases the metal content of the water by washing down the
metal contained soil.

Our results show that metal concentrations are the highest in liver and gills while it
is low in muscle. These results are consistent with previous studies which are carried
out on freshwater fish (Norris and Lake, 1984; Dallinger and Kautzky,1985;
Legorburu et al., 1988).
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