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ABSTRACT

EELELLIT R C N T8 E\=EE Sediments are considered the most critical storage and absorption of

metals and other pollutants in aquatic ecosystems and can reflect the quality of marine systems. This
study aimed to estimate the severity of sediment contamination with cadmium, lead, zinc, and copper
based on ecological hazard potential (Rl) and land accumulation (Igeo) indices in surface sediments of
rivers on the southeast coast of the Caspian Sea.

m Sampling of estuarine surface sediments and a distance of 1000 meters from the estuary of
some rivers in the southeastern shores of the Caspian Sea, including Gorganrood, Gharasoo, Nekaroud,
Tajan, Talar, and Babolrood, was performed to measure and determine the indicators of metal element
pollution. Samples in the laboratory based on the method of sequential extraction were prepared and
then analyzed by atomic absorption apparatus. The results were determined in micrograms per gram
of dry matter.

m The results showed that the values of | index of metallic elements in the sediments of the
rivers of the southern shores of the Caspian Sea ranged from -3.41 to 1.08, and the values of the RI
index ranged from 62.66 to 101.93.

Although the pollution of these areas with metallic elements is not dangerous at the
border, the continuation of the pollution process will undoubtedly lead to many environmental risks in
the long run. Therefore, applying proper management guidelines such as the appropriate disposal of
urban, rural, and industrial wastewater and the use of appropriate pesticides can improve the current
situation in the region, and systematic research is necessary, especially for the entry of other pollutants
into the environment.
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Recovery Measured value Certified Elements
(%) (ng/g) value (ug/g)
102.08 2.95 2.89 Fe
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98.25 112 114 Cu
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Table 3: Mdiller classification for Igeo index in sediments
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Fig. 1: Sampling stations of river sediment southeast coast of
the Caspian Sea.
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Table 4: Classification of ecological hazards of an aquatic
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Table 5: Concentrations of zinc, copper, lead, cadmium and iron in sediment samples from the studied stations
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Table 6: Comparison of land accumulation index values based on zinc, copper, cadmium and lead in surface sediments in the studied stations
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Table 7: Rl ecological risk potential index in the studied stations on the southern shores of the Caspian Sea
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Table 8: Amounts and percentage of effects based on NOAA sediment quality standard

Ol 51 590 duoyd NOAA 5 justiw! .
>ERM ERL - ERM <ERL ERM ERL Lo
q-/Y ARV A+ YA feIv [Segev]
FOIY Y55 515 ajg VY pamosls
FAUA £Y/- #1\ - V0. 895
AYIY Yan a/f Yv. AR oo

Ooelple cuils salgs Jlis 4y 1) (g0l s Lames Ol ylas S
Sa N2 sl g5 o s S pe slasgein, Jlos!
Wlgier conlie laasedl jloslinal 5 (aro (pling; s
Dligios oLl Geizned g 0l She ddlaie (Jad Coxdg 090 )0
sl (53578 Lo 4y Lroais¥T ol 0955 sl ogazay oo

[va-ya ]

L SSWEPL LR S

aSipghy med hawgd (6l paised sla)lS e (pl S0
s ) Alie pgms 0dimgh (o y )35 (S15S S39l55]
B8 plxl (g5, 00l

5 G olStalesl (250 55 G M aleo) ol oaisi 55 508
2 (558 Caal) Wi Jytus odtunsi Cul 009 ()bl sla)lS
Shails cage ) p3¥ booaclus 5 b ploaly Jole soles
Aoz i g GHS (Dl ) 1

S0y g Sid

Losal, ol 5 olin] dlosas sloaclus § Slas 5l dws (s
555 ST Sl pyime jsbi il 5 585 5 s S
prome QSIS Gmen 03,5 (o0 (10,05 5 85 o3l e
fl’”‘ l) d"'m U”‘ Ls)b)ﬁ"u?"”’ s )}5 Lglf.)o 6)9155l °M5)"
2l 1 83k 5 555 oS ol

&L ()l
Cowl oazd o B oy s Jawgd x8lie (5 )las 45e5

References

1. MacFarlane G, Burchett M. Cellular distribution of
copper, lead and zinc in the grey mangrove,
Avicennia marina (Forsk.) Vierh. Aquatic botany.
2000;68(1):45-59.

2. Feng D, Chen X, Tian W, Qian Q, Shen H, Liao D, et
al. Pollution characteristics and ecological risk of
heavy metals in ballast tank sediment. Environ Sci
Pollut Res Int. 2017;24(4):3951-3958. doi:
10.1007/s11356-016-8113-z pmid: 27913956

3. Kazemi A, Bakhtiari AR, Kheirabadi N, Barani H,
Haidari B. Distribution patterns of metals
contamination in sediments based on type regional

(\+#)

S 35 Azl

il am; a3 e 85 Sl o s il 32k ol
Sy @z [l slaailssy) Slsw, jo 5l olie (Ige0)
(RI) SadsS1 s Josliy (o305 fzam 5 /A GVIFY 55
ol Cansddy gl ool sl 059y yewicia )+ VAY b YIS oy
e g e 189 robie SS (i e s gaainl b Ll aylio
pais 45 550,005 5 oo )8 009l 8 ails o laelSiw] ples jo
S8 bwgie Sogll ooyl e aib jo WolKiws] ples jo pguesls
e Bl 5l aslllae 0,50 sloolKiun! olos RI) Lol 5 0,5
bos omb gl 0 0k Sligzge sl (SLbpg sl
oy Gladiged o Slils clale annlie @l 4 Az gl Gz
olas o a5 ol lis (NOAA) igmsy S 3 lsbinsl | ooelas
Sade 5l eS oads (6 18 o3l police Jade dslllas 5,50 (gloolSiuy)
S5l e 45 s ol ol adlas gl sl ERL
9 908 B (20 sladilog) (rdaw Sl 13 oy g poresls
S aileog) cnl jeee Jdo 4 Wlgs oo jolie cpl lade jo 2l
bailsog, onl SLbI codined YL oz 5 (o S 40
Loy, daale S S slaoSlols als o5 (g 5bay il
4 bl Ao (e § Lasitans by liw Lo (5 1 g baols lees
s ©eodlS g e e 159y SIS @Bly )0 5y 0 WS,
Corez iali8l a4 dzgi b Ll wiyls Sloszge glp ol g
yolie 4y Gblio ol (Sogll sizjp dibie Jiaio 0l 5 500
SYsb o [ (S0l wig, aalsl Sy Cancs Hlas e y0 (g3l

development on the intertidal coastal zones of the
Persian Gulf, Iran. Bull Environ Contam Toxicol.
2012;88(1):100-103.  doi:  10.1007/s00128-011-
0412-y pmid: 22009458

4. Nyyad M, Abdullahi Z. Gracilaria red algae capacity
for biosorption of cadmium: An isothermal study and
response  surface methodology. (Persian).
Oceanograph J. 1397:35.

5. Monferran MV, Garnero PL, Wunderlin DA, Bistoni
Mde L. Potential human health risks from metals and
As via Odontesthes bonariensis consumption and
ecological risk assessments in a eutrophic lake.


http://dx.doi.org/10.1007/s11356-016-8113-z
http://dx.doi.org/10.1007/s11356-016-8113-z
http://ncbi.nlm.nih.gov/pubmed/27913956
http://dx.doi.org/10.1007/s00128-011-0412-y
http://dx.doi.org/10.1007/s00128-011-0412-y
http://ncbi.nlm.nih.gov/pubmed/22009458

JOC. 12(46): 100-108, Summer 2021

1Foe liaali JFF o los I il i muwlid yugiles]

10.

11.

12.

13.

14.

15.

16.

17.

Ecotoxicol Environ Saf. 2016;129:302-310. doi:
10.1016/j.ecoenv.2016.03.030 pmid: 27060257

Bai J, Jia J, Zhang G, Zhao Q, Lu Q, Cui B, et al.
Spatial and temporal dynamics of heavy metal
pollution and source identification in sediment cores
from the short-term flooding riparian wetlands in a
Chinese delta. Environ Pollut. 2016;219:379-388.
doi: 10.1016/j.envpol.2016.05.016 pmid: 27209339
Osredkar J, Sustar N. Copper and Zinc, Biological
Role and Significance of Copper/Zinc Imbalance.
Rev Article Open Access Clinic Toxicol. 2011. doi:
10.4172/2161-0495.S3-001

Cheraghi Z, Mortazavi E, Eldromio AS. Risk
Assessment and Evaluation of Heavy Metals (Pb, Cu
and Zn) in Sediment Surface of Shadegan Wetland.
(Persian). J Environ Sci Technol. 2018.

Mirzaei M, Selgi AS. Determination of heavy metal
concentrations of cadmium, copper, manganese,
nickel, lead, and lead (in Zayandehrood river basins.
J Res Environ Health. 2015.

Hashemi S, J., Bakhtiari AR, Lak R. Source
Identification and Distribution of Lead, Copper, Zinc,
Nickel, Chromium and Vanadium in Surface
Sediments of Caspian Sea. J Mazand Univ Med Sci.
2013;23:36-50.

Li M, Yang W, Sun T, Jin Y. Potential ecological risk
of heavy metal contamination in sediments and
macrobenthos in coastal wetlands induced by
freshwater releases: A case study in the Yellow River
Delta, China. Mar Pollut Bull. 2016;103(1-2):227-
239. doi: 10.1016/j.marpolbul.2015.12.014 pmid:
26719069

Sobhanardakani S, Ghoochian M, Taghavi L.
Assessment of heavy metal contamination in surface
sediment of the Darreh-Morad Beyg River. Iran J
Health Sci. 2016;4(3):22-34. doi:
10.18869/acadpub.jhs.4.3.22

Ma X, Zuo H, Tian M, Zhang L, Meng J, Zhou X, et
al. Assessment of heavy metals contamination in
sediments from three adjacent regions of the Yellow
River using metal chemical fractions and multivariate
analysis techniques. Chemosphere. 2016;144:264-
272. doi: 10.1016/j.chemosphere.2015.08.026 pmid:
26363329

Pejman A, Bidhendi GN, Ardestani M, Saeedi M,
Baghvand A. "A new index for assessing heavy
metals contamination in sediments: A case study.".
Ecol Indicator. 2015;58:365-373. doi:
10.1016/j.ecolind.2015.06.012

Turekian KK, Wedepohl KH. Distribution of the
elements in some major units of the earth's crust.
Geological  society of  America  bulletin.
1961;72(2):175-192.

Hakanson L. An ecological risk index for aquatic
pollution control. A sedimentological approach.
Water research. 1980;14(8):975-1001.

Mohammad Moradi B, Sobhanardakani S, Cheraghi
M. Ecological risk of heavy metals in surface soils of
urban parks. Iran J Health Environ. 2018;10(4):429-
442.

(1Y)

18. Bagheri Z, Riahi Bakhtiari AS, Bagheri H. Study on
concentration and origin of lead and cadmium surface
sediments of Bandar Abbas coast by sequential
extraction method in Oceanography. (Persian)2013.

19. Gati G, Pop C, Brudasca F, Gurzau AE, Spinu M. The
ecological risk of heavy metals in sediment from the
Danube Delta. Ecotoxicology. 2016;25(4):688-696.
doi: 10.1007/s10646-016-1627-9 pmid: 26944291

20.Hashemi SJ, Riahi Bakhtiari AS, Lak R. Origin and
distribution of heavy metals in surface sediments of
the seaside Caspian. (Persian). J Mazandaran Univ
Med Sci 1391.

21.I1slam  MS, Ahmed MK, Raknuzzaman M,
Habibullah-Al-Mamun M, Islam MK. Heavy metal
pollution in surface water and sediment: A
preliminary assessment of an urban river in a
developing country. Ecol Indicator. 2015;48:282-
291. doi: 10.1016/j.ecolind.2014.08.016

22.Lin Q, Liua E, Zhang En, Li K, Shen J. Spatial
distribution, contamination and ecological risk
assessment of heavymetals in surface sediments of
Erhai Lake, a large eutrophic plateau lake in
southwest China. Catena. 2016;145:193-203. doi:
10.1016/j.catena.2016.06.003

23. Mohtashamzadeh M, Nasrollahzadeh Saravi H, Pure
M. Evaluation of heavy metal zinc contamination
using aggregation index Geochemical Miiller surface
sediments of the southern coast of the Caspian
Sea.1393.

24.Pandey B, Agrawal M, Singh S. Ecological risk
assessment  of  soilcontamination by trace
elementsaround coal mining area. J Soils Sediment.
2016;16:159-168. doi: 10.1007/s11368-015-1173-8

25.Qu Ch, Li B, Wu H, Wang Sh, Li F. Probabilistic
ecological riskassessment of heavy metals in
sediments from China's major aquatic bodies.
Stochastic Environmental Research and Risk
Assessment. 2015;30(1):271-282. doi:
10.1007/s00477-015-1087-4

26. Sharifi Z, Hossaini S, M T, Renella G. Risk
assessment for sedimentand stream water polluted by
heavy metalsreleased by a municipal solid waste
composting plant. J Geochemic Explor. 2016;169
doi: 10.1016/j.gexplo.2016.08.001

27.Sobhanardakani S, Taghavi L. Nickel, lead and zinc
contamination in the surface sediments of Agh Gel
Wetland, Iran. Archive Hygiene Sci. 2016;5(3):172-
178. doi: 10.32598/1JT.10.4.210.10

28.Tang W, Zhang C, Zhao Y, Shan B, Song Z.
Pollution, toxicity, and ecological risk of heavy
metals in surface river sediments of a large basin
undergoing rapid economic development. Environ
Toxicol Chemist. 2016;9(1):1-7.

29.Wang P, Wang Ch, Qian J, Hou J. Heavy metal
pollutionstatus and ecological risks of sediments
under the influence of water transfers in Taihu Lake,
China. Environ Sci Pollut Res Int. 2016. doi:
10.1007/s11356-016


http://dx.doi.org/10.1016/j.ecoenv.2016.03.030
http://dx.doi.org/10.1016/j.ecoenv.2016.03.030
http://ncbi.nlm.nih.gov/pubmed/27060257
http://dx.doi.org/10.1016/j.envpol.2016.05.016
http://ncbi.nlm.nih.gov/pubmed/27209339
http://dx.doi.org/10.4172/2161-0495.S3-001
http://dx.doi.org/10.4172/2161-0495.S3-001
http://dx.doi.org/10.1016/j.marpolbul.2015.12.014
http://ncbi.nlm.nih.gov/pubmed/26719069
http://ncbi.nlm.nih.gov/pubmed/26719069
http://dx.doi.org/10.18869/acadpub.jhs.4.3.22
http://dx.doi.org/10.18869/acadpub.jhs.4.3.22
http://dx.doi.org/10.1016/j.chemosphere.2015.08.026
http://ncbi.nlm.nih.gov/pubmed/26363329
http://ncbi.nlm.nih.gov/pubmed/26363329
http://dx.doi.org/10.1016/j.ecolind.2015.06.012
http://dx.doi.org/10.1016/j.ecolind.2015.06.012
http://dx.doi.org/10.1007/s10646-016-1627-9
http://ncbi.nlm.nih.gov/pubmed/26944291
http://dx.doi.org/10.1016/j.ecolind.2014.08.016
http://dx.doi.org/10.1016/j.catena.2016.06.003
http://dx.doi.org/10.1016/j.catena.2016.06.003
http://dx.doi.org/10.1007/s11368-015-1173-8
http://dx.doi.org/10.1007/s00477-015-1087-4
http://dx.doi.org/10.1007/s00477-015-1087-4
http://dx.doi.org/10.1016/j.gexplo.2016.08.001
http://dx.doi.org/10.32598/IJT.10.4.210.10
http://dx.doi.org/10.1007/s11356-016
http://dx.doi.org/10.1007/s11356-016

Ershadi et al. ohlKas g sols,/

AUTHOR(S) BIOSKETCHES

Taleshpour, S., PhD Student in Environmental Science and Engineering, Faculty of Natural Resources and Environment, Science
and Research Branch, Islamic Azad University, Tehran, Iran.

Sahabeh818@gmail.com

Taghavi, L., Associate Professor of Environmental Sciences, Department of Environmental Science and Engineering, Faculty of
Natural Resources and Environment, Science and Research Branch, Islamic Azad University, Tehran, Iran

taghavi-lobat@yahoo.com

Saravi Nasrollahzadeh, H., Caspian Sea Ecology Research Institute, Fisheries Science Research Institute, Agricultural Research,
Education and Extension Organization

hnsaravi@gmail.com

HOW TO CITE THIS ARTICLE

(O E NV ELCIN N Taleshpoor S, Taghavi L, Nasrollahzadeh Saravi H. Determination of heavy metals contamination
in based on land accumulation and ecological risk potential (Case study: Sediments of Caspian Sea coastal rivers). J
Oceanography. 2021; 12(46):100-108.

d

o http://joc.inio.ac.ir/article-1-1455-fa.html

iC https://orcid.org/0000-0002-8311-5238

COPYRIGHTS

@@@@ ©2021 The author(s). This is an open access article distributed under the terms of the Creative Commons Attribution (CC
BY NC SA

BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, as long as the original authors and
source are cited. No permission is required from the authors or the publishers.



mailto:Sahabeh818@gmail.com
http://doi.org/10.12345/joc.10.**.***
http://doi.org/10.12345/joc.10.**.***
http://joc.inio.ac.ir/article-1-1455-fa.html

