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Abstract 
Concentrations of Cd, Co, Cu, Fe, Ni, Pb and Zn were determined in marine algae. Certain macroalgae species were chosen among 
the green, brown and red algae species at Sinop stations in the Turkish coast of the Black Sea in 2009. The concentrations of the 
heavy metals Co, Cu and Zn in the present study are higher, but Fe, Ni and Pb are lower when compared with previous study in the 
same region.
Keywords: Algae, Black Sea, Metals

1 2 3 4 5
1

2
3

4
5

INTRODUCTION 
Sinop is located at the outermost point on the Turkish coast line of the Black 
Sea. The fishing potential of this region is important for production of fish 
meal and oil from fresh anchovy fish. The Black Sea has been subject to very 
high levels of pollution due to industrial activity, municipal wastewaters, 
agricultural chemicals, oil pollution and airborne particles. The macroalgae 
species are usually used to indicate heavy metal levels in both estuarine and 
coastal waters throughout the world. In benthic food webs, macroalgae are key 
links and they act as time-integrators of pollutants [1]. Sinop is the main 
station where our investigation on the heavy metal pollution of marine algae 
have been carried out since 1986, because it is route on the anchovy fish 
migration [2]. Some papers have been published concerning heavy metal 
concentrations measured in macroalgae species collected from the Sinop region 
[3],[4],[5],[6].    
 
MATERIALS AND METHODS 
The aim of this study is: (1) to determine the concentration of Cd, Co, Cu, Fe, 
Ni, Pb and Zn in macroalgae samples collected from different stations of the 
Sinop region during 2009 and (2) to compare the present results with the 
similar studies have been carried out in the same region of the Black Sea. 6 
sampling stations of macroalgae were establised in Sinop region (Akliman, 
 Pazaryeri, Karakum, Ormankampi, Yaykil, Gerze). The marine algae species 
were Enteromorpha intestinalis, Enteromorpha linza, Ulva lactuca, 
Cladophora serices (green algae),   Cystoseira barbata (brown algae)and 
  Gelidium crinale, Ceramium rubrum, Corralina officinalis, Coralina ssp. 
(red algae). About 500 g of the fresh weight were harvested at low tide. The 
samples were rinsed to remove sand and epiphytal materials (1) in the sea 
water and (2) then with top water and (3) distilled water. They then were 
dried at 85 C and homogenized. All procedure of the method was similar to 
that previously described [5]. The concentration of the heavy metals were 
determined by ICP-MS. 
 
RESULTS  
The heavy metal concentrations in marine algae are shown in Table 1. Errors 
will be calculated from counting statistics. The highest uptake in macroalgae 
species at the sampling sites were as follows: Cu and Ni in G. crinale, Fe and 
Pb in E. intestinalis, Zn in C. sericea and Co in U. lactuaca. The heavy metals 
accumulated in different algal taxa were: in green algae, Fe, Pb and Zn; in 
brown algae Co; in red algae Cu and Ni. The Cd concentrations in tested macro 
algae samples were found to be below the lower limit detection (<0.01). The 
highest amounts of heavy metals in macro algae samples were found as: Co 
and Pb in Akliman; Cu and Ni in Yaykil and Fe and Zn in 
Karakum.                                                                    
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Tab. 1. Average heavy metal concentrations (mg kg  dry weight) in 
marine algae samples of all sampling stations 

 
 
CONCLUSION  
In previous study, the heavy metal levels were investigated in C. barbata and 
E .linza collected from the Sinop during the period of 1998-2000 [6]. Our 
results showed that Co, Cu and Zn concentrations are higher, but Fe, Ni and 
Pb levels are lower than in the same macroalgae species collected from the 
Sinop in 2000. A comparison of the present results with data reported for 
similar macroalgae species from other Turkish marine environment, suggest 
that the heavy metal levels are not higher in the Sinop region than Bosphorus 
and Marmara Sea macroalgae. 
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