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Abstract

Five environmental factors were recorded in the areas near Basra oil port and near
Buoy 17 in addition to the Umm Qasr Port. The three locations that are concerned
within this study represent sites of movement of steamers and oil tankers. Where the
monthly study was conducted on the changes occurring in the Electrical conductivity,
water temperature, pH, turbidity and total dissolved solid. The current study indicated
that the temperature values were within their annual rates as they ranged from 14-34 °C
and the values of pH were that within the ranges prevailing characteristic of Iraqi coastal
waters, while Electrical conductivity recorded low values during January in all study
stations. Moreover, the turbidity and TDS have low values and high values were
recorded in the first and second stations. The relation between those factors with four
heavy metals Fe,Cd.pb and Zn was studied. This study is considered as a data base
involving the many different parameters and alterable changes in the Iraqi marine
waters, hence, it contains essential information which can be used for comparison in

case of extension of salt tide to Shatt Al -Arab river.
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1. Introduction

A region of sheltered waters is home to a variety of marine, freshwater, and terrestrial
ecosystems that interact and mix together. The richness in environmental niches is largely due to
the high salinity and nutrient gradients created by mixing freshwater and saltwater.[1]. The water
quality of Khor Abdullah is deteriorated due to modernization and industrialization as well as
trading activities at Umm Qaser and Khor Al-Zubair ports [2], and it is considered as one of the
busiest waterways with the movement of oil and commercial ships as well as ships caring Natural
gas [3]. The northern part of the Arabian Gulf concerning the Khor Abdullah area is located in an
arid region which characterized by a long and hot summer season with a temperature range
between 35 and 50 oC, and winter is quite short with cold and moderate wet climate and a
temperature range between 7 and 17 oC. Rainfall is rare and limited[4]. Khor Abdullah and its
extended lagoon Khor Al-Zubair to the north are part of the Iragi marine water situated at the
Northwest of the Arabian Gulf. Their importance lies in economical, industrial, fisheries as well
as oil transportation, and their quality is a reflection of Iragi marshes as they extended to Hor Al-
Hammar Through Shatt Al-Basrah Channel. Moreover, water characterization of Khor Abdullah
and Khr Al-Zubair is effected by the tidal phenomena of the Arabian Gulf. [5].Several studies were
conducted in the field of marine chemistry in the Iragi coast and the Arabian Gulf [6].This study
aims to determine the long-term variation in concentrations of four heavy metals on a basis of

seasonal variation at selected monitoring stations in the water environment in Southern Iraqg.

2 Materials and Methods
2.1 Study Area

Khor Abdullah is situated in the northwestern part of the Arabian Gulf. It is a shallow water
body with a depth range from 7 — 14 m and a length of 40 km from its northern part at the end of
Khor Al-Zubair close to Umm Qaser town. The water quality of Khor Abdullah is characterized
by certain physical, chemical, biological and radiation properties which are affected by industrial
and domestic wastes as well as fishing and water discharges. Three monitoring stations along Khor
Abdullah navigational channel were selected for this study (Fig. .1), Station 1 is located close to
Umm Qaser port and has the coordinates, E 47° 55’ 14.7"«< N 30° 06’ 47.3". It has depth range 12-
14 m and effected by high currents for high and low tides. Station 2, located within the
navigational channel close to boye 17 with E 48° 19 48.9"< N 29° 53’ 26.2", it is characterized by
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depth range of 10-13 m and high turbidity due to the currents of high and low tides. Station 3,
located close to Basrah petroleum port in the open marine waters with coordinates of E 48° 47’
22.1"< N 29° 37" 49.1" it is characterized by low turbidity compared to other stations and water
depth range 10-30 m. The samples were collected monthly from three stations for the period from
February 2018 to January 2019 at a depth of 10-20 centimeters below the surface of the water by

means of a plastic container.

2.2 Sampling
Water samples were collected monthly, from the three selected stations for the period February
2018 to January 2019 , and adopting the following methodology, pH, Electrical conductivity,
salinity, and TDS were measured in the field by using calibrated portable instruments. While Fe,
Cd, Pb and Zn which are considered as chemical parameters were measured in the lab according
to standard methods [7]. Water samples were taken below the surface of the water at a depth of
10-20 centimeters by a plastic container and a medium-sized marine tug was used in the collection
of samples. A US-made HORIBA U-5030 multimeter was used to measure water temperature, pH,
electrical conductivity and total dissolved solids. The turbidity was measured using the

Turbidimette LaMotte2020we type and was expressed in units NTU.
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Fig. 1: Map of Southern part of Iraq showing the locations of sampling stations.

2.3Measurements

Temperature, pH, Turbidity, and EC were measurements in situ which temperature in oC was
measured by digital thermometer with a range of 0-100°C graduate at 0.2°C, pH was measured
using pH meters model HANNA HI-9821,and Electrical Conductivity (EC in uS/cm) was
measured using portable digital conductivity meters (WTW 3301), and turbidity (in NTU) was
measured by WTW portable turbidity meter TURB355IR/T .sTo complete measurements |,
chemical parameters were measured in the lab according to standard methods [7], In which
TDS(mg/l) measured using gravimetric method to APHA,2012 heavy metals was determine using
Atomic Absorption spectrophotometer(AAS) Type GBC Savant AA atomic absorption .

o) T . L
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3 Results and discussion

There was Non-significant differences between the levels of measured parameters in the three
selected stations within this study, with few exceptions, due to the similarities of the atmospheric

conditions as well as the source of water [8] .

3.1 Water Temperature

Water temperatures were ranged between lower levels around 14°C at stations 1 and 2 during
Jan. 2019 and higher levels around 340C at station 3 during August 2018 as listed in table 1 and
shown in figure 2. Seasonally, water temperatures were higher during summer, and lower at
winter[as shown in table 2 as a reflection of air temperature and values recorded comparable to
Shatt Al-Arab river for the range 12-390C. Due to daytime variations of water temperature is
expected. The results of the statistical analysis showed that there were no significant differences

(p>0.05) between the study stations.

Table 1: Monthly variations of water temperature in the three sites of study.

12 | Feb. | March | April | May | June | July | Aug | Sep | Oct | Nov | Dec | Janu. | Lower | Upper
1 ]16.2| 195 23 126.1(279|3007| 31 | 31 | 31 [248|205| 14 14 31
2 |16.7| 216 | 226 | 256|294 | 309 | 31 | 31 [305(235|195| 14 14 31
3 173 | 195 24 27 29 | 317 | 34 | 33| 30 | 26 | 21 15 15 34

Table 2: Seasonal variations for water temperature in the three stations of study.

Season— | Winter | Spring | Summer | Autumn | Lower | Upper
Station |

1 16.9 22.9 29.5 28.9 16.9 29.5
2 16.7 23.3 30.4 28.3 16.7 30.4
3 17.8 23.5 30.9 31.0 17.8 31.0
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Fig. 2: Variations of water temperature for the study stations, (a) monthly basis and (b)
seasonal basis.
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3.2 Hydrogen lon Concentration (pH)

The pH represents the measurement of Potential of Hydrogen ions in solution, values
recorded range between higher value of 8.5 at station 3 during Feb. and lowest of 7.6 at station 3
during May, as shown in table 3. These values are comparable to those reported in Shatt Al-Arab
river which ranged 7.56 — 7.84 [9]. pH values are affected by water balance of CO2, CO3-2 and
HCO3- . Recorded pH values in Khor Abdullah are comparable to those reported in waters of the
middle sector of Shatt Al-Arab river which was ranged 7.4-8.52 [10] . Seasonal variation , table 4,
did not show great differences among seasons in all studied sites and values recorded did not
exceed the values provided by WHO guide-lines of 6.5-8.5 [10]. Variations as Monthly variations
and seasonally variations in pH of water are shown in figure 3, a and b respectively. The results of
the statistical analysis showed that there were no significant differences (p>0.05) between the

study stations.

Table 3: Monthly variations of pH in the three sites of study.

month— | Feb. | March | April | May | June | July | Aug | Sep | Oct | Nov | Dec | Janu. | Lower | Upper
Station|
1 8.4 |8.49 7.8 77 |773 |83 |82 |83 |82 82 |81 814 |7.70 8.49
2 8.2 |8.45 7.9 79 |847 83 |81 |81 |81 |82 |8 8.1 7.90 8.47
3 8.5 |8.48 823 |76 |847 (849|183 (821|822 |845|82 |815 |7.60 8.50
Table 4: Seasonal variations for pH in the three stations of study.
pH Winter | Spring | Summer | Autmn | Lowe Upper
Station1l | 8.2 8.0 8.1 8.2 8.00 8.21
Station2 | 8.1 8.1 8.2 8.1 8.07 8.20
Station3 | 8.3 8.1 8.4 8.3 8.10 8.42
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Fig. 3: Variations of pH in the waters of the selected stations within this study (a). monthly

basis, (b). seasonal basis

3.3 Turbidity (NTU)

The Turbidity values showed different ranges in the three study stations, as their values ranged
between 0.64 and 81 NTU. (Figure 4) shows the clear fluctuation in these values during time, as
the lowest value of 0.64 NTU was recorded in January at the third station, while the second station
recorded a low value of 30.7 NTU during August, and the first station recorded the lowest value
of 31.6 NTU in September, and the highest in the three stations 75, 81 and 3 NTU during
November, December and August respectively. Statistical analysis showed that there was a
significant difference between the third station and others (p<0.05), and no differences were
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recorded between the station one and two. turbidity are listed in tables 5 and 6 and illustrated in

figure 4.
Table 5: Monthly variations of Turbidity in the three sites of study.
Turbidity | Feb. | March | April | May | June | July | Aug | Sep | Oct | Nov | Dec | Janu. | Lower | Upper
Station1 | 74 | 59.3 71 |65.6(41.3|359|334|316| 37 | 75 |69.5| 50.5 | 31.60 | 75.00
Station2 | 50.1 | 57.7 | 59.9 | 60 |403| 52 |30.7| 55 |36.1| 50 | 81 | 40.7 | 30.70 | 81.00
Station3 {091 | 098 | 163 | 21 |211| 13 | 3 |[133| 2 |099|148 | 064 | 064 | 3.00
Table 6: Seasonal variations of Turbidity in the three sites of study.
Turbidity Winter Spring Summer Autmn Lowe Upper
Station 1 64.7 65.3 37 48 37 65
Station 2 57 59 41 47 41 59
Station 3 1.01 1.6 2.1 1.4 1.01 2.1
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Fig. 4: Variations in Turbidty of the waters from the selected stations within this study

monthly basis, (b) seasonal basis

3.4 Total Dissolved Solids (TDS)

Total dissolved solids were recorded in stations during January with values of 34.2 and 31.3;

25.3 mg/l, in the three stations respectively, as where higher values of 50 mg/l was recorded in the

first station during December and 40.12 and 40 mg/l in the second and third during November and

February, respectively (Figure 5). The results of the statistical analysis showed that there were no

significant differences (p>0.05) between the study stations.
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Fig. 5:Variations in TDS of the water from the selected stations within this study @

monthly basis, and (b) seasonal basis

3.5 Electrical Conductivity (ms/cm)

The lowest level of conductivity values were recorded during January with values ranging
from 53.4, 48.9 and 45.7 ms/cm at the first, second and third stations, respectively, the highest
values were recorded in June in the first station (77.1 ms/cm (Figure 6). The results of the statistical

analysis showed that there were no significant differences (p>0.05) between the study stations.
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Fig. 6: Monthly variation in the conductivity values at the three stations of the Iragi marine

water during the period from February 2018 to January 2019.

3.6 Iron element (Fe mg/l)

The Iron element values ranged between 1.811 and 9.843 mg/l in the first station during
December and March, and in the second station they ranged between 0.079 mg/l during January
and 6.772 mg/l during May, and in the third station, they ranged 0.0 and 0.472 mg/l during

February and January, respectively (Figure 7).
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Fig. 7: Monthly variation in the Iron element values at the three stations of the Iragqi marine

water during the period from February 2018 to January 20109.

3.7 Cadmium element (Cd mg/l)

Figure 8 shows the clear fluctuation in the values of cadmium as a function of time, where the
lowest value of 0.0 mg/l was recorded at the second station on April, May and January. Whereas,
the third station recorded a low value of 0.0 mg/l during February. Finally ,the first station
recorded the lowest value of 0.286 mg/l in July. The highest values in the three stations 0.899,
0.061 and 0.071 mg/l during March where measured at the first station, July and August at the
second station and October at the third station respectively. The cause of such fluctuation can be

attributed to the decrease of water discharge to the first station.
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Fig. 8: Monthly variation in the Cadmium element values at the three stations of the Iraqi

marine water during the period from February 2018 to January 2019.
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3.8 Lead element (Pb mg/l)
The lowest values of Lead were recorded 0.0 mg/l level in all study stations, during April,

May and December at the first station, such as during March, November and December at the
second station, While during June at the first station. shows higher values of 0.575 mg/l were
recorded in the first station during June and 0.555 mg/I in the second station during April and

0.666mg/l in the third station during March, respectively (Figure 9).
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Fig. 9: Monthly variation in the Lead element values at the three stations of the Iraqi marine

water during the period from February 2018 to January 2019.

3.9 Zinc element (Zn mg/l)
The Zinc element values ranged between 0.010 and 0.276 mg/l in the first station during

September and October respectively, and in the second station they ranged between 0.469 mg/I
during April and 0.662 mg/l during July, and in the third station, they ranged 0.276 and 0.635 mg/I

during April and December, respectively (Figure 10).
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Fig. 10: Monthly variation in the Zinc element values at the three stations of the Iragi marine

water during the period from February 2018 to January 2019.
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Fig. 11: lllustrates the relationship between numerous environmental factors which are

concerned within this study.
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3.10 Statistical analysis

From the figure above we noticed a correlation between the different parameters on the one
hand there is a positive correlation between the levels of Pb and pH and Zn. These parameters
increase linearly with each other. On the other hand, we detected another positive relation between
the turbidity, total dissolved solid, Cadmium and iron. Also theses parameters increase linearly
with each other. Therefore, we conclude that the increase in turbidity is directly associated with a
higher level of adsorption of cadmium and iron on the surface of the suspended particles found in

the marine waters. Finally, temperature showed Weak correlation with all measured elements.

4. Conclusions

Water quality overall Iraqi rivers is facing deterioration over time. Physicochemical parameter
levels vary overall the year due to their association with anthropogenic sources and meteorological
conditions. Within this study variation in water temperature, pH, Salinity, Conductivity and
Turbidity were determined in the field and concentrations of major water pollutants. The highest
variations in water temperature between Summer and Winter was depending mainly on the
variations in the air temperature which was the lowest during Winter due to the short day period
and highest in Summer due to the long day period. Levels of TDS increased from station 1 towards
station 3, at the mouth of Khor Abdullah which opened to the Arabian Gulf the highly saline body,
this coincides with results obtained for the Shatt Al-Arab river. By dilution of water in Khor
Abdullah due to discharge of freshwater from Southern Iragi Marshes led to reducing TDS in Khor
Abdullah compared to Shatt Al-Arab river in which its water is effected heavily by discharge water
of Tigris and Euphrates as well as the effect of tides from the Arabian Gulf. In conclusion, this
study is considered as a data base involving the many different parameters and alterable changes

in the Iragi marine water.

This article is an open access article distributed under

the terms and conditions of the Creative Commons Attribution- 553
NonCommercial 4.0 International (CC BY-NC 4.0 license)
(http://creativecommons.org/licenses/by-nc/4.0/).



http://creativecommons.org/licenses/by-nc/4.0/

Basrah Journal of Science Vol. 39(3), 538-555, 2021

References:

[1] Y.Suari, T. Amit, M. Gilboa, T.Sase, M.D Krom, S.Gafny, T. Topaz, G. Yahel, Sandbar
Breaches Control of the Biogeochemistry of a Micro-Estuary. Front. Mar. Sci.,6 (2019)1-15

[2] D. Moghaddam, A. Haghjzaden, N. Tahmasebipour and H. Zeinivand.. Spatial and temporal
water quality analysis of a semi-arid riverfor drinking and irrigation purposes using water
quality indices and GIS. ECOPERSIA, 9(2021) 79-93

[3] R.S. Al-Nafisi, A. N. Al-Ghadban, I. Gharib, N.R. Bhat, Positive Impacts of Mangrove
Plantations on Kuwait's Coastal Environment , Eur. J. Sci. Res, 26 (2009) 510-521

[4] S. Jasser, M. Al-Sarawi, S. Khader. Recent Trace Metals Pollution in Bottom Sediments of
Khor Al-Sabiya, Kuwait, J. Coast Zone Manag., 20 (2017) 1-18

[5] A.A. Lafta, S. A. AlTaei, N. H. N. Al-Hashimi.. Characteristics of the tidal wave in Khor
Abdullah and Khor Al-Zubair Channels, North west of the Arabian Gulf , Mesopot. J. Mar.
Sci., 34 (2019) 112 — 125

[6] Al-Mahmood, H. K. Al-Manssory, F.Y. Al- Mosawi, H. A. Shbar, Developing the Iraqi coastal
environment in the northwest of the Gulf, J. Geographic, 2 (2018) 115-140

[7] American Public Health Association (APHA), Standard Methods for the Examination of Water
and Wastewater, 27" Ed. Washington, D.C, (2012).

[8] S.H. Ewaid, S.A. Abed,. Water quality index for Al-Gharraf River, southern Iraq,
Egypt. J. Aquat. Res., 43 (2017) 117-122

[9] World Health Organization (WHO), “Health Criteria and Other Supporting Information. Total
Dissolved Solids in Drinking-Water, Guidelines for Drinking- Water Quality”, 2" Ed.,
Geneva, vol. 2, 1996

[10] M. M. Al-Hejuje, Application of water quality and pollution indices to evaluate the water and
sediment status in the middle part of Shatt Al-Arab river. Ph. D. Thesis, College of Science,
Basrah University, (2014)214.

This article is an open access article distributed under

the terms and conditions of the Creative Commons Attribution- 554
NonCommercial 4.0 International (CC BY-NC 4.0 license)

(

hi

ttp://creativecommons.org/licenses/by-nc/4.0/).



http://creativecommons.org/licenses/by-nc/4.0/
https://ecopersia.modares.ac.ir/browse.php?mag_id=1483&slc_lang=en&sid=24

Basrah Journal of Science Vol. 39(3), 538-555, 2021

481 _ad) Atalid) olsall B 4inl) Jal gad) an LgiBdle g ALER pualind) (ary 3080 53 A il il
3ena pula G2 ale ()l deaa dapd ) ) glle sl

B alm 5 pead als — Jadl ale S g0 — iyl Al Sy sl ad
Bl s ) drds — il oo S e — Al Al gl LYl ad 2
Bl s pead) drdls — il ol S e — A d) i) B Lol oS3

oaldiall

e ol slise (M ALY 17 A gall (e il g il 3 peanal) sline (o A il Slaliall 8 Bavae iy Jal se Jm
Gl el e 4 il Al jall cy ol Cua Ladll CMBL 5 A sl AS ja &8 g0 Al Hall 3¢y dyimall AV £8) gl Jiad
(o) Adladl Al oyl ALK A o) sall 55 sSadl ¢ g uell GV ¢ elall 551 a A0 ¢ Adua gl L Alalal)
sl (V) il S 5 A gia da 0 34214 O Can gl G A siaal) i ama Gana iS5 all s s o o
o AU S s DA Aimiiie ad Al gl e Lay ¢ A8 jad) Adalid) sbuall sailudl (ailiadd) cililas e
SsY) Gl 8 dlle af Calas g A ddasdl) 85 ) Sall a8 Cuzmias) ¢ @l e 5 Mle ¢ Al all Clhaas s
i AL Galae Al ae el sl 03 G A8l Al 5 e Wl A0S0 4003l Al o) gall o 8 Jlad) s 128 5 400

)yl A pall slaal) 5 i) e 50 5 Aaliaall Jal sal (e el CpanaTi iy Bacld Al yall 23

This article is an open access article distributed under

the terms and conditions of the Creative Commons Attribution- 555
NonCommercial 4.0 International (CC BY-NC 4.0 license)
(http://creativecommons.org/licenses/by-nc/4.0/).



http://creativecommons.org/licenses/by-nc/4.0/

