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Fig. 1 Showing the study area and sediment
sampling pattern along the Tajan River
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Table 3 Concentration of toxic elements (mg/kg), TOC (%) and clay (%) contents in the Tajan River surface

sediments
Sample Parameters
No. As cd Cr Cu Ni Pb Zn S TOC  Clay
1 3.5 0.38 56 19 33 19 51 710 1.26  23.04
2 3.9 0.36 55 18 34 16 49 728 1.88  23.04
3 34 0.31 57 15 30 17 44 557 0.79 18.35
4 10.2 0.33 76 33 50 23 72 265 1.18  54.14
5 7.1 0.35 59 18 34 18 50 312 0.17 2250
6 32 0.29 34 12 19 17 28 462 0.20 7.35
7 4.0 0.33 61 21 39 20 60 433 0.86 34.16
8 35 0.33 44 13 26 15 37 432 0.54 24.17
9 4.0 0.31 70 21 44 22 66 454 1.11 33.33
10 6.9 0.33 66 22 42 26 62 389 094 43.32
11 3.7 0.36 58 19 36 18 51 932 1.00 23.34
12 3.5 0.34 40 14 24 17 37 688 1.45 14.36
13 2.9 0.33 37 12 24 14 44 495 023 2193
14 3.8 0.34 53 18 34 17 52 501 0.60 27.34
15 3.2 0.32 52 16 31 15 48 515 1.21 23.34
16 3.1 0.34 51 16 31 17 44 451 1.10 23.34
17 35 0.34 61 17 32 17 47 404 0.58 24.01
18 3.6 0.32 58 20 36 18 57 594 1.21 29.34
19 3.9 0.31 57 18 35 17 51 546 0.71 26.67
20 3.1 0.35 50 17 32 19 50 525 0.89 25.01
21 3.5 0.34 58 22 37 20 58 515 1.28  31.67
22 3.8 0.35 46 15 28 14 41 478 0.41 25.01
23 3.5 0.33 58 21 40 17 58 761 0.89 3233
24 5.1 0.32 46 15 31 16 44 905 0.58 27.25
Ave 4.16 0.33 54.29 18.00 33.42 17.88 50.04 543.8 0.88 27.01

STD 1.66 0.02 9.86 4.37 6.81 2.80 9.84 167.7 0.42 9.14
cv 0.40 0.06 0.18 0.24 0.20 0.16 0.20 0.31 0.48 0.34
Max 10.2 0.38 76.0 33.0 50.0 26.0 72.0 932.0 1.88  54.14
Min 2.90 0.29 34.0 12.0 19.0 14.0 28.0 265.0 0.17 7.35
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Table 4 Comparison of average toxic element concentrations (mg/kg), in Tajan River surface sediments with
previous workes

River/Area As Cd Cr Cu Ni Pb Zn  References

Tajan 416 033 5429 18 3342 17.88 50  This study

Rozechai 10.5 028 69.7 224 36 20 85  Gharibreza et al. (2019)
Tajan 128 - 20 - 82 - o7 gesediandMahend
Zarrin Gol 21.9 - 37.7 - 12.4 - 32.7 Malvandi (2017)

Haraz 3355 345 28.1 321 43.6 2635 73.8 [Nasrabadi.etal. (2010)
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Abstract

Rivers, as the living artery of the watershed, have caused its life and have long determined the extent and
establishment of civilizations, especially in the coastal plains. The Tajan River in the coastal plain of Sari
has been directly polluted by water and sediment resources as a result of industrialization, agricultural
development, and towns, and villages. The aim of this study was to determine the quality of surface
sediments of Tajan River in the city to sea range based on the concentration of toxic elements As, Cr, Cd,
Cu, Ni, Pb, Zn and to detect the level of pollution caused by them. The sampling strategy was designed to
collect 25 surface sediment samples based on the distribution of point and non-point pollution sources and
river morphology. Samples were conditioned and concentration of toxic elements and sulfur were measured
using ICP-MS at dry weight with accuracy of mg/kg and percentage of total organic carbon. Using
enrichment factor and sediment quality standards (ISQGs, PEL, SEL), the level of contamination caused by
toxic elements was detected. The results well identified the polluted and clean ranges of the Tajan River.
Accordingly, the southeast and downstream of the urban area of Sari were polluted by the toxic metal of As
and upstream of the urban area, and adjacent to the effluent of industrial estates to the river were
contaminated considerably by the toxic metal of chromium. Finally, superficial sediments of the Tajan River
along the studied range were polluted significantly by the toxic metal of Ni at a risky level. Also, Pb
enrichment was proven in the downstream sediments of the urban area due to fossil fuels. The research
results emphasize the effect of urban-rural pollution (surface water drainage, construction waste and
rubbish), industrial and agricultural effluents and sand mines on the pollution of water resources and
sediment of Tajan River.

Keywords: Ecological Pollutants; Enrichment; Surface Sediments; Tajan River; Toxic Elements.
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