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ABSTRACT

Ten surficial sediment samples were collected from 10 locations in Al-Dalmaj Marsh area, which
is located within Al-Qadisiya- Wasit Governorates. The sediment samples were analyzed to
determine the total concentration of hydrocarbons by using a spectrofluorometer. The average of
hydrocarbon concentrations in the study area was ranged between (2.68 pg/g dry weight) at station
(1) to (12.99 pg/g dry weight) at station (6). The results show that the spatial variations in
hydrocarbon levels among stations, where the high concentrations in station (6) is due to reception
of large quantities of organic, chemical dissolved matters in water from domestic and industrial
wastes such as agricultural effluents with other matters, while the low concentration at first station
is due to its being far away from pollution sources. This study it’s a first of its kind in the region
and could serves a baseline study for coming study in the futures.
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INTRODUCTION

The Iraqi marshes, occupy an area of about (15.000
Km) of wetlands. The marshes are formed at
swampy lands of shallow water, and they are
considered as the most widespread ecosystem in the
Middle East (APHA, 2003). Al-Dalmaj Marsh is one
of the wetlands, that is located to the west of Al-
Qadisiya Governorate, and to the east of Wasit
Governorate. This area is recognized by the
availability of animal wealth of immigrant birds
from different regions many kinds of common fish
(Wali, et al., 2015). Pollution in the beside waters of
Iraqi rivers is one of the important problems that
must be addressed and controlled, so that it does not
become as a complicated problem in the future, as
happened in some countries that have enjoyed a
large industrial and population evolution (Al-
Sayegh, et al., 2002). Hydrocarbon pollution causes a

very dangerous problem, in the ecosystem whether
it comes from petroleum, pesticides, and other
organic matters, as hydrocarbons are harmful to all
types of life (Al-Ali, et al., 2016). Hydrocarbon
pollution was widespread at the present time
because the recent society uses a lot of petroleum
products such as fuel oil, gasoline and kerosene
(Frena, et al., 2017). These compounds are great
environmental interest as they are potentially
carcinogenic or turn carcinogenic by microbial
metabolism. That is why it is included in the US
Environmental Protection Agency’s Priority
Pollution list (Readman, et al., 2002). In an
ecosystem, hydrocarbons tend to bind to organic
matter, because of their reluctance to water, and
thus are deposited in sediments, so sediments are
known as excellent sinks for these and other organic
matter, and their pollution leads to significant health
risks to living organisms in the aquatic environment.
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(Ali, et al., 2015). Hydrocarbons may enter to aquatic
system from industrial effluents, sewage, fuel and
diesel exhausts, and other vehicles into water
bodies (Al-Hejuje, 2014). Thus, the aqueous
sediments not only give the historical record of the
sedimentary environment, but reveal the nature of
the components of the aquatic environment, and the
possible source of chemicals in the water, (Hassan, et
al., 2000). Therefore, the study of hydrocarbon
pollution is of great importance in understanding
the successive differences in the aquatic
environment (Farid, et al., 2016).

The Study Area

Al-Dalmaj marsh is located in the Southern part of
Mesopotamian plain, bordered by Al-Qadisiya,
Wasit and Thi- Qar Governorates, and is bordered
easterly by Shatt Al-Gharraf and to the west by
Euphrates river represented by Shatt Al-Diwaniya
(44° 56’ 55”- 45° 44’ 52”) North, and (32° 38" 00”- 31°
49" 00”) East. It administratively located within Al-
Qadisiya and Wasit Governorates. It characterized
by the presence of Habitats between arid areas,
deserts and Sand dunes, also, the presence of large
lake with of more than (2.5 m), and dense swamps
with shallow 'waters less than (Im) (Al-Musaw,
2020).

MATERIALS AND METHODS

Sediment samples were collected from 10 selected
stations at Al-Dalmaj Marsh, Fig.(1). Surficial
sediment samples were collected by means of a Van
veen grab sampler hydrocarbon analysis was
performed on the 63 um fraction of the sediment,
which had been separated by sieving after drying

and grinding. The extraction method of petroleum
hydrocarbons was based upon Wade, et al., 1988, in
which a total of (50g) of dried sediment was Soxhlet
— extracted with methylene chloride for 24 h. and
concentrated by using a rotary evaporator. The
extracts were then fractionated by using a column
chromatograph containing alumina- silica gel (80-
100 mesh), followed by, the extracts were in an order
eluted from the column with (50 ml) of hexane for
aliphatic fraction and with (200 ml) of 1:1 (v/v) n-
hexane: dichloromethane for aromatic fraction. The
extracts were concentrated for analysis by
Spectrofluorometry.

RESULTS AND DISCUSSION

Distribution and concentration of hydrocarbons in
the sediment are good indicators of pollution in
the study area. Generally, hydrocarbons are
characterized by their hydrophobic nature, so they
tend in the water system to bind quickly with
suspended matters and then settled in to sediments,
therefore, the sediments represent an important
reservoir for these compounds. Hydrocarbons in
sediments are due to biogenic and anthrogenic
sources (Al-Nakeeb, 2015). The concentrations of
hydrocarbons in the sediment samples of all stations
are shown in the Table (1), Fig. (2).

The hydrocarbon pollution in the region was
influenced by industrial, fish and agricultural
activities, the existence of transport boats and small
fishing. The boats are used by a mixture of gasoline
and lubricants as fuel, leaving waste launched in the
water system. There are wide agricultural areas used
in which the pesticides and chemicals in agriculture,
and these matters are falling as dissolved solutions,

Fig. 1. Location of samples
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Fig. 2. Mean Concentrations of total petroleum
hydrocarbons (ug/g dry weight) of the sediment
samples from Al-Dalmaj marsh
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Table 1. Range and mean concentrations (ug/g dry weight) and Standard Deviations (+SD), and Standard Error of Mean
(SE) of total petroleum hydrocarbons of the sediment samples from Al-Dalmaj marsh

Station No. Concentration (ug /g) Range Mean +SD SE+
1 2.31,2.61,3.12 2.32-3.12 2.68 0.409 0.236
2 444,541,493 4.44-541 4.92 0.485 0.280
3 5.63, 6.25, 6.12 5.63- 6.25 6.00 0.326 0.188
4 7.96, 8.31, 8.92 7.96- 8.92 8.39 0.485 0.280
5 10.51, 10.71, 10.63 10.51- 10.71 10.61 0.100 0.058
6 12.63, 12.61, 13.75 12.61-13.75 12.99 0.652 0.376
7 8.65, 9.46, 8.98 8.65- 8.98 9.03 0.407 0.235
8 9.21,9.65, 12.63 9.21-12.63 10.49 1.860 1.074
9 5.26,5.41, 4.49 4.49-541 5.05 0.493 0.284
10 6.32,6.37, 6.56 6.32- 6.56 6.41 0.126 0.073

which increases the risk of hydrocarbon. In the
present study, the lowest concentrations of
hydrocarbons were observed at station (1) was (2.68
ng/g dry weight), due to the fact, that this station is
far from sources of human and industrial pollution,
and also from the feeding area that receives large
quantities of water from Al-masub Al-aam project,
which organic and chemical dissolved matters in
water. One of the factors on sediment hydrocarbons
are the of biodegradation, which overlaps with other
factors such as temperature, photo- oxidation and
sediment texture (Imarah, et al., 2010). In the study
area large plant and animal content, and long hours
of sunshine, which increase the biodegradation
processes and the result is low concentration of
hydrocarbon, while the highest concentrations of
hydrocarbons were observed in station (6) and it
was (12.99 ng/g dry weight), this is due to the fact
that it is located in the drainage area of Al-Dalmaj
Marsh to Al-Musab Al-aam project at a suitable
height for the water in the lake, and here this station
receives large quantities of water that coming from
multiple drainage branches streams, as well as the
resulting use wastes of fishing boats, which are

containing organic and chemical matters, and as a
result these materials are concentrated in sediments
of this station.

If we compare our data with others in the region
it lies within these data (Tehrani, et al., 2014), as
shown in Table (2).
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