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Abstract - Polycyclic aromatic hydrocarbons (PAHs) are pollutants with
a wide range of dangerous organic chemicals, which have received a
considerable attention because they are widely distributed in the
environment, many of which have a mutated potential, cause genetic
toxicity and carcinogenic effects on natural ecosystems. Spatiotemporal
variations of total hydrocarbons (PAHs) in sediments in some regions
southern Iraq were measured during 2019, the highest concentration
were 14.94 ng/g in Al-Burqa at Al-Hammar marsh, and the lowest was
2.05 ng/g in Al-Sadda station in East Hammar marsh too. These results
were compared with previous studies since 1982 in the same region, these
studies were calculated to estimate a bulk value for each study. results of
the current study showed that PAHs concentration in water and
sediments in Al-Hammar marsh, Al-Chibayesh marsh and Shatt Al-Arab
river were within the permissible limits and there were no significant
differences spatially and temporally in the study area. So we can say that
there is no real polycyclic aromatic hydrocarbons pollution in these
specific water bodies southern Iraq since 1982.

Keywords: Polycyclic aromatic hydrocarbons, sediments, Al-Hammar marsh, Al-Chibayesh
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Introduction

Water is one of the most important natural resources at all; it considered a
fundamental factor in human life. Water sources have witnessed a significant
deterioration recently in the absence of sufficient attention. The last twenty years
have been marked by a great deterioration in the Iraqi environment from air
pollution to water and soil pollution.

Iraq is experiencing a period of water-related decline due to multiple pollution
sources, and the absence of the right strategies for developing and promoting the
basis for providing a clean water (Al-Batat, 2009).

The real attention to oil pollution began in 1922 after the emergence of visible
cases of oil stains on the surface of water in different seas and oceans and this
prompted scientists to study this phenomenon and its effects on the aquatic
environment (Al-Saad et al., 2003).

Hydrocarbons could reach the aquatic environments through natural sources
such as natural perfusion from the seabed, or unnatural sources which is the most
influential and harmful, this could be happen by the transportation of oil and its
derivatives using oil tankers, the balance water resulting from it, and the repairing
of their reservoirs.

Oil exploration processes and extraction from the seas, as well as oil refineries
discharges, the export ports and washing the loading platforms surly added
quantities of hydrocarbons to water (NRC, 2003 and Nasir, 2007).
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Large amount of hydrocarbons could be added to the aquatic environment by
dumping industrial waste and power plants effluents, also by the atmospheric
fallout and the emission of car exhaust (Zhu et al., 2001; Liu et al., 2019; Grmasha
et al., 2020).

The oil components vary in their degree of toxicity to the living organisms, the
most dangerous and toxic compounds are aromatic compounds with low molecular
weight due to their solubility in water. While polycyclic aromatic compounds PAHs
are dangerous and toxic to the long term and a large part of them are carcinogenic
followed by aromatic alkanes, olfins and alkanes (Zhu et al., 2001; landis, 2003;
Pulster et al., 2020). PAHs have become a global concern in developed as well as in
developing countries owing to their abundance, persistence, toxicity (included in
lists of hazardous substances), long-lasting atmospheric transportation and
detrimental health risks to aquatic life and human being (Kilunga et al., 2017;
Barhoumi et al., 2019; Ukalaska and Smreczak, 2020).

In recent decades , PAHs concentrations and abundance , source apportionment
and ecological risk to aquatic environment including humans have been widely
investigated in sediment from riverine environments worldwide (Bo Li et al., 2020;
Souza et al., 2018).

This study aimed to summarize the state of PAHs southern Iraq water since
1982, to give a better understand about our water bodies health, and a
comprehensive image about these pollutants in sediments.

Materials and Methods
Study Area:

Southern part of Iraq included different kinds of water bodies; small and big
natural rivers like Shatt Al-Arab which depending with its water majorly on Tigris
and Euphrates, as well as some tributaries out of Al-Howaiza and Al-Hammar
marshes (Al-Hejuje, 2014; Qzar et al., 2021). Marsh lands which covers almost
3000-4000 Km2, represented by Al-Hammar, Al-Chibayesh and Al-Howaiza marsh.
As well as estuary, and a marine line along the Arabian gulf.

Sediments Sampling and Extraction:

Samples have been collected from seven stations; four of them in Shatt Al-Arab
river; Al-Dayr and Al-Shafi which represent the upper part of it, while Al-Haritha
and Al-Mohamadyat represent the middle part of it, Al-Gibayish marsh, and Al-
Hammar marsh in tow sampling sites Burqa and Sadda (Fig. 1).

Surface sediments samples were dried out, grind finely, sieved with mesh pore
size 0.64y, extracted according to (UNEP, 1992) to evaluate the concentration of
polycyclic aromatic hydrocarbons (PAHs), using soxhlet intermittent extraction and
mixture of Methanol:Benzen (1:1 v:v) for 48 hours. PAHs concentration were
measured by using Gas Chromatography. The results were tested under significant
of 5% using SPSS statistics version 22.

Results and Discussion

The results of the current study showed that PAHs concentration in the
sediments were within the permissible limits according to CCME (1999).

The higher concentration was 14.94 pg/g in Al-Burqa station, followed by Al-
Muhamadyat which was 10.72 ug/g, while the lowest concentration was 2.05 pg/gin
Al-Sadda station (Table 1).
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Figure 1. Location map of study area.

Table 1. PAHs concentrations in sediments (ug/g dry weight) at the studied

stations.

Stations PAHs (ug/g)

Upper part of Al-Dayer 4.78
Shatt Al-Arab Al-Shaffi 8.26
Middle part of Al-Haritha 3-29
Shatt Al-Arab Al-Muhamadyate 10.72
Al-Burqa 14.94

Al-Hammar Marsh Al-Sadda 2.05
Al-Chibayesh Marsh 4.16
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Riverbed sediments are an important historical indicator of water pollution in
rivers and watershed over time, considering that it is a sink of most pollutants is the
sediment, which has impacts on the life of benthic communities (Qiao et al., 2006).

The distribution of PAHs in surface sediments particularly in 0-5 cm segment,
has an importance to studies of oil pollution, and in understanding temporal
variations in the aquatic environment (Sen Gupta et al., 1993).

The highest concentration of PAHs were found in Shatt Al-Arab river (Table 2),
this could be due to oil spillage and engine exhaust from a number of small fishing
boats moored nearby and also contamination by power boat activity, whereas low
concentrations in some stations could be due to higher rate of microbial degradation
or volatilization.

Table 2. Comparison between total hydrocarbons PAHs (ug/g) content in sediments
for the present study with the other previously studies.

Location Total Hydrocarbons Ref.
(ng/g)
Shatt Al-Arab river 13.93 + 143 Douabul 1984
12.4 Al-Imarah et al., 1995
Upper part of Shatt 11.08 Al-Imarah et al., 1995
Al-Arab 16.54 Al-Hejuje, 2015
46.125 + 4 Al-Saad, 2017
) Lower part of Shatt 74.27 + 44.63 Ibrahim, 2004
Shatt Al-Arab Al-Arab 34.855 + 5 Al-Saad, 2018
Upper part of 6.52
Shatt Al-Arab = o q
Middle part of urrent study
Shatt Al-Arab 701
Al-Samra and El-
4.7 Zawahry, 1991
. 3.66 Al-Saad, 2000
Arabian Gulf 50.17 + 13.72 Nasir, 2007
89.25 Al-Imarah, 2007
25.8+ 6 Al-Saad, 2007
14.76 + 13.78 Al-Hamdi, 1989
4.88 + 0.36 Al-Saadon, 2002
Khor Al-Zubiar 11.91 Al-Saad, 2008
6.89 Al-Shawi, 2010
41.9 Al-Saad, 2017
Al-Howaiza Marsh 19.4 Al-Khatib, 2008
Al-Chibayesh Marsh 0.19 Talal, 2008
Marshes ALH
ammar Marsh 8.5 Current Stud
Al-Chibayesh 4.16 Y
Shatt Al-Basrah 2.49 + 1.63 Al—Sagdon, 2002
25 + 18 Aziz, 2005
Al-Kahlaa River (Missan) 34.56 + 19.56 Jazza, 2015
Umm Qasser 26.27 Al-Saad 2017
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The sources of PAHs in Shatt Al-Arab estuary and North-West Arabian Gulf were
dominated by both pyrogenic and petrogenic input, but rarely of biogenic origin (Al-
Saad et al., 1997).

There are many factors that affect the distribution of PAHs such as flushing,
sedimentation, bacterial degradation and photo oxidation, exposing a solution of
water-gasoline to natural sun light could lead to generation of PAHs compounds,
many organisms such as fungi, bacteria and algae could oxidize some PAHs.
Degradation of PAHs may occur either by biological metabolism or chemical
oxidation (Ehrharat and Burns, 1993; Obayori and Salam, 2010).

The range of PAHs compounds found in particulate matter is more extensive
than that in dissolved phase, higher levels in sediments probably due to the
deposition of compounds adsorbed onto particulate matter because of PAHs are
lipophilic compounds with very low water solubility and therefore, their
concentration in water is low (Qiu et al., 2009; Nasr et al., 2010).

As a consequence of their hydrophobic nature, PAHs in aquatic environments
rapidly tend to become associated to the particulate matter ending in sediment.
Therefore, sediments represent the most important reservoir of PAHs in the marine
environment, this was in agreement with Lealy and Colwell (1990), Al-Saad et al.
(1997) and Al-Saad (1998).

The statistical analysis for the results of previous and present studies, showed no
significant differences in the concentrations of PAHs in sediment samples among
study years and stations.

Conclusion
According to these results it could be said that southern Iraqi sediments were
unpolluted with polycyclic aromatic hydrocarbons since 1982.

Acknowledgment

The authors of this paper would like to express a great appreciation for Ecology
Department/College of Science as well as to Miss Omema Abd Al-Moaid for giving
help in samples collection her willingness to give time and support has been very
much appreciated.

Reference

Al-Batat, M.F. 2009. Water pollution in Iraq and its environmental effects. Al-
Qadisiyah Journal for Administrative and Economic Sciences, 11(4): 2-28.

Al-Hamdi, M.M. 1989. Hydrocarbons: Sources and vertical distribution in sediment
from Kour Al-Zubair N.W. Arabian Gulf. MSc. Thesis, Marine Science Center,
University of Basrah, 131p.

Al-Hejuje, M.M., Husain, N.A., Al-Saad, H.T. 2015. Total petroleum hydrocarbons
(TPHs), n-alkaline and poly nuclear aromatic hydrocarbons (PAHs) in water of
Shatt Al-Arab river-part 1. Global Journal of Biology, Agriculture and Health
Sciences, 4(1): 88-94.

Al-Imarah, F.J.M., Al-Timari, A.A. and Al-Asadi, M.K. 1995. Spectrofluorometric
determination of total hydrocarbons in sub-surface waters and sediments from
Khor Abdullah, Iraq. Marina Mesopotamica, 10(1): 61-72.

Al-Imarah, F.J.M., Hantoush, A.A. and Nasir, A.M. 2007. Petroleum hydrocarbons
in water and sediments of northwest Arabian Gulf 1980-2005. Aquatic
Ecosystem Health and Management, 10(3): 335-340.



93 LA. Al-Gizzi, L.A. Qzar and S.A. Al-Kinany

Al-Khatib, F.M. 2008. Determination of the concentration and origin of
hydrocarbons in water, sediments and some organisms and distribution
sources in Al-Huwaisa Marsh south of Iraq. Ph.D. Thesis, College of Science,
University of Basrah, 191p.

Al-Saad, H.T. 2000. Oil spill in oil refinery-case study-(Notes). Marina
Mesopotamica, 15(2):453-458.

Al-Saad, H.T. 2018. Assessment of polycyclic Aromatic Hydrocarbons (PAHs) in
water and sediments at south part of Al-Hammar Marsh, Southern Iraq. Pollut.
Research, 40(1): 79-87.

Al-Saad, H.T., Aziz, S. and Majeed, A. 2008. Oil spill in Khor Al-Zubair: A case
study. Marina Mesopotamica, 23(2): 321-332.

Al-Saad, H.T., Saeed, M.A. and Salman, N.A. 2003. Marine pollution. College of
Marine and Environmental Science, University Al-Hudaida, 339p.

Al-Saad, H.T., Shamshoom, S.M. and Abaychi, J.K. 1997. Assessment of polycyclic
Aromatic Hydrocarbons (PAHs) pollutants in sediments of north-west Arabian
Gulf and Shatt Al-Arab Estuary. Marina Mesopotamica, 12(2): 291-303.

Al-Saad, H.T., Shamshoom, S.M. and Abaychi, J.K. 1998. Polycyclic Aromatic
hydrocarbons (PAHs) in the dissolved and particulate water phases of Shatt Al-
Arab estuary north west Arabian Gulf. Marina Mesopotamica, 13(2): 281-305.

Al-Saadon, W.J.F. 2002. Determination and distribution of total petroleum
hydrocarbons and trace metals in waters and sediments from Shatt Al-Basrah
and Khor Al-Zubair, Southern of Iraq. Ph.D. Thesis, University of Basrah, 151p.

Al-Shawi, I.J.M. 2010. Ecological and taxonomical studies to planktons in Khor Al-
Zubair-lagoon with determination of the total petroleum hydrocarbons levels,
Ph.D. Thesis, College of Agriculture, University of Basrah, 157p.

Aziz, N.M. 2005. Study, distribution and concentration of petroleum hydrocarbons
and some trace metals in water, sediments and two types of aquatic plants
(Phragmitis australis and Typha domengensis) in Shatt Al-Basrah canal. MSc.
Thesis, University of Basrah, 108p.

Barhoumi, B., Javier, C.J., Catherine, G., Madeleine, G., Richard, S., Abdelkader, D.,
Amani, A., Soufiane, T., Mohamed, R. and Marc, T. 2018. Levels and risk and
organochroines assessment of hydrocarbons in aerosols from a North Africa
coastal city (Bizerte, Tunisia). Environmental Pollution, 240: 422-431.

CCME (Canadian Council of Ministers of the Environment) 1999. Canadian
sediment quality guideline for the protection of aquatic life.

DouAbul, A.A.Z. 1984. Petroleum residues in the waters of the Shatt Al-Arab River
and the North-west region of the Arabian Gulf. Environment International,
10(3): 265-267.

Ehrhardt, M. and Burns, K. 1993. Hydrocarbons and related photo-oxidation
products in Saudi Arabian Gulf coastal water and hydrocarbons in underlying
sediment and bio indicators bivalves. Mar. Pollut. Pull., 27: 187-199.

El-Samra, M.I. and El-Zawahry, M.K. 1991. Hydrocarbon levels in sediments from
the Arabian Gulf and the Gulf of Oman. Marina Mesopotamica, 6(1): 1-7.

Grmasha, R.A., Al-Sareji, O.J., Salman, J.M. and Hashim, K.S. 2020. Polycyclic
aromatic hydrocarbons (PAHs) in urban street dust within three land-uses of
Babylon governorate, Iraq: Distribution, sources, and health risk assessment. J
King Saud Univ. Engineering Sciences. doi.org/10.1016/j.jksues.2020.11.002.

Ibrahim, H.A.S. 2004. Determination and distribution of total petroleum
hydrocarbons, total organic carbon and nickel and vanadium metals in waters



Polycyclic aromatic hydrocarbons monitoring in sediments for some regions, Iraq 94

and sediments from the southern sector of Shatt Al-Arab river, Iraq. MSc.
Thesis, University of Basrah, 133p.

Jazza, H.S. 2015. The status of hydrocarbons compounds pollution of water,
sediments and some aquatic biota in Al-Kahlaa River Missan Province, Iraq.
Ph.D. Thesis, University of Basrah, 137p.

Kilunga, P.I., Sivalingam, P., Laffite, A., Grandjean, D., Mulaji, C.K., de Alencastro,
L.F., Mpiana, P.T. and Poté, J. 2017. Accumulation of toxic metals and organic
micro-pollutants in sediments from tropical urban rivers, Kinshasa,
Democratic Republic of the Congo. Chemosphere, 179: 37-48. DOI:
10.1016/j.chemosphere.2017.03.081.

Landis, W.G. 2003. Introduction to environmental toxicology: Impact of chemical
up ecological system 31 ed. CRC. Taylor and H., France, 512p.

Lealy, J.G. and Colwell, R.R. 1990. Microbial degradation of hydrocarbons in the
environment. Microbiological Reviews, 54: 305-315.

Li, B., Ma Xin, L., Sun, Sh.J., Thapa, S., Wang, K.L.L. and Qi, H. 2020. Polycyclic
aromatic hydrocarbons and their nitro-derivatives in urban road dust across
China: Spatial variation, source apportionment, and health risk. Science of
Total Environment, 747:141-194.

Liu, J., Zhang, J., Zhan, C., Liu, H., Zhang, L., Hu, T., Xing, X. and Qu, C. 2019.
Polycyclic aromatic hydrocarbons (PAHs) in urban street dust of Huanggang,
Central China: status, sources and human health risk assessment. Aerosol Air
Qual. Res., 19: 221-233. https://doi.org/10.4209/aaqr.2018.02.0048.

Nasir, M.A. 2007. Seasonal variation of petroleum hydrocarbons levels and nickel
and vanadium in water and sediments, some fishes and shrimps in Iraqi sea
water. Ph.D. Thesis, University of Basrah, 154p.

Nasr, LN., Arief, M.H., Abdel-Aleem, A.H. and Malhat, F.M. 2010. Polycuclic
aromatic hydrocarbons (PAHs) in aquatic environment at El-Menofiya
Governorate, Egypt. J. Applied Sciences Res., 6(1): 13-21.

NRC (National Research Council) 2003. Oil in the sea III. Input, fate and effects.
National Academic press Washington.

Obayori, O.S. and Salam, L.B. 2010. Degradation of polycyclic aromatic
hydrocarbons: Role of plasmids. Sci. Res. and Ess., 5(25): 4093-4106.

Pulster, E.L., Gracia, A., Armenteros, M., Toro-Farmer, G., Synder, S.M., Carr, B.E.,
Schwaab, M.R., Nicholson, T.J., Mrowicki, J. and Murawski, S.A. 2020. A first
comprehensive baseline of hydrocarbon pollution in Gulf of Mexico fishes.
Scientific Reports, 10: 6437. https://doi.org/10.1038/541598-020-62944-6.

Qiao, M., Wang, C., Huang, S., Wang, D. and Wang, Z. 2006. Composition, sources,
and potential toxicological significance of PAHs in the surface sediments of the
Meiliang Bay, Taihu Lake, China. Environ. Inter., 32: 28-33.

Qiu, Y.W,, Zhang, G., Liu, G.Q., Guo, L.L., Li, X.D. and Wai, O. 2009. Polycyclic
aromatic hydrocarbons (PAHs) in the water column and sediment core of Deep
Bay, South China. Estuarine, Coastal and Shelf Sci., 83: 60-66.

Qzar, L.A., Al-Hejuje, M.M., Talib, A. and Rajab, A.M. 2021. The effect of Qarmmat
Ali channel on the water quality of Shatt Al-Arab river. Marsh Bulletin, 16(2):
106-112.

Sen Gupta, R., Fondekar, S.P. and Alagarsamy, R. 1993. State of pollution in the
Northern Arabian Sea after the 1991 Gulf Oil Spill. Mar. Pollut. Bull., 27: 85-91.

Souza M.R., Santos, E., Suzarte, J.S., Carmo, O.L., Frena, M., Damasceno, C.F. and
Alexandre, M. 2018. Concentration, distribution and source apportionment of


https://doi.org/10.1016/j.chemosphere.2017.03.081
https://doi.org/10.4209/aaqr.2018.02.0048

95 LA. Al-Gizzi, L.A. Qzar and S.A. Al-Kinany

polycyclic aromatic hydrocarbons (PAHs) in Poxim River sediments. Marine
Pollution Bulletin, 127: 478-483.

Talal, A.A. 2008. A study for the seasonal and regional variations of hydrocarbons
levels and origin of n-alkaline in water, sediments and some species of Biota in
Al-Hammar marsh. Ph.D. Thesis, University of Basrah, 166p.

Ukalska-Jaruga, A. and Smreczak, B. 2020. The impact of organic matter on
polycyclic aromatic hydrocarbon (PAHs) availability and persistence in soils.
Molecules, 25(11): 2470; doi:10.3390/molecules25112470.

UNEP (United Nation Environment Program) (1992). Determination of petroleum
hydrocarbons in sediments. Reference methods for marine pollution studies
No. 20, 75p.

Zhu, X., Venesa, A.D., Suidan, M.T. and Lee, K. 2001. Guidelines for the
bioremediation of marine Shorelines and fresh water wetlands. U.S.
Environmental Protection Agency. Office of Research and Development.
National Risk Managment, Research Lab. 26w. Martin Cuther King Drive.
Cincinnati, OH., 45: 268.

Oy Gl 9 o Aila g N1 Al g3 58 9 gl S sl il glana g
Gload) G gia Aulaal) laliall

AU ) AN g IS ppa¥) ae alad) g g R sale g el
Gl 3 parll daala ‘ﬁ;lv_f/ s

L sialy (PAHS) colilall saneie &y ylaall gy S5 pnell el — alidunal)
e alaialy cudaa il 5 6 plaall 4 gnall ALasl 3 sall (g dnusl 5 Ao sena Lo
Glcﬁjjﬂ\uhs‘)d\a&w%ﬂ\ﬂﬁaﬂcw\sﬁe&bd%écujw\J\ﬁ
abadll o dak yue <l i 4150 dpand) Can Lae 430550 @l ikl Calaal)
(PAHS) <liso S 5 el (el 4lSall 5 duila 31 Gl il Caed dpmdall 400
14.94 S5 Glel &l 3 2019 e M Gl Gsin iy,
2.05 Wlaly leall (o3 s G ASo) ddhie B bl e/ale s S
ao i) oda iy 8 Lay) jlaall 58 e A sandl daas 8l je/al e 5 S
A JS0 Allea ) dadll i xi g cdilaiall Luiil 1982 ale dia dilull il
Clalal) 3axeie 4 ylaell gy S5 el 38 55 o Al Al jall il & jedal g
paall Gaa il Coall bl e Db Gilaall s Jleall @l ) anl )
U A, ihie b dale) sl AlSe dysina (3508 dllin (S5 ol Ly 7 sansdl)
o388 CHlElal) saeia g jlaall gy S g Hmell Biba gl a0 Y ] J sl Wiy

) 1982 ale dia 3l _yal) o gia 3aaaall dglall cilalaridl)



