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Abstract
Some enYironmental factors were stXdied in tKe areas near 8mm 4asr Port and near %Xoy �� in addition 
to tKe %asra oil Sort area� WKere tKe montKly stXdy was condXcted on tKe cKanges occXrring in tKe water 
temSeratXre� S+ degree� salinity� condXctiYity� tXrEidity� ligKt Senetration� total sXsSended solids� total 
dissolYed materials and alkalinity were stXdied� TKe cXrrent stXdy sKowed tKat tKe temSeratXre YalXes were 
witKin tKeir annXal rates as tKey ranged from ��-�� �C� wKile tKe YalXes of tKe acid fXnction and alkalinity 
were tKat witKin tKe ranges SreYailing cKaracteristic of IraTi coastal waters� wKile condXctiYity recorded low 
YalXes dXring -anXary in all stXdy stations� also recorded low YalXes of transSarency for tKe first and second 
stations ���-�� cm) comSared to tKe tKird station tKat recorded KigKer YalXes as ���-��� cm� wKile tKe 
tXrEidity YalXes in tKe tKird station decreased and KigK YalXes were recorded in tKe first and second stations 
and tKis is tKe case in tKe TSS and TDS YalXes as well�
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Introduction

TKe marine ecosystem constitXtes aEoXt two-tKirds 
of tKe Slanet¶s sXrface� TKis system inclXdes most 
of tKe water Eodies on EartK� sXcK as� seas� oceans� 
estXaries� and tKe tidal enYironment� wKicK togetKer 
represent environments for different types of organisms 
cKaracteri]ed Ey a dynamic interaction in wKicK tKere 
is a continXoXs oYerlaS Eetween liYing and non-liYing 
components 1� TKe AraEian *Xlf forms an imSortant Sart 
of tKe marine waters� It is an arm of tKe AraEian Sea 
tKat extends from tKe *Xlf of 2man in tKe soXtK to tKe 
north of the Shatt al-Arab. The Iraqi coast occupies an 
area of �� km and is sKort wKen comSared to tKe rest 
of the coasts of neighboring countries 2. The Arabian 
*Xlf is located Eetween tKe ��� ϭ ��� nortK circles and 
classified as a semi-closed sea sXrroXnded Ey land from 
most of its sides, and has great political, economic and 
environmental importance � and it is considered as one 
of tKe EXsiest waterways witK tKe moYement of oil and 
commercial sKiSs as well as sKiSs carring 1atXral gas 
�. The importance of studying the coasts is evident 
tKroXgKoXt tKe AraE *Xlf States� as it Kas a strategic 

coastal location and a distinct geo-economic location, 
inclXding tKe IraTi coast� wKicK is cKaracteri]ed Ey 
sSecial conditions sXcK as sKallow waters tKat determine 
its morSKological aSSearance� as well as tKe SroElems 
of the marine confrontation represented by its limited 
EreadtK� wKile some otKer neigKEoring coasts extend 
to SeYeral kilometers� EXt it does not exceed a few 
kilometers in tKe nortKern and nortKwest coasts of tKe 
AraEian *Xlf� TKis increasing interest in tKe region 
comes as a result of its economic status in addition to 
several geological and biological aspects 5. The marine 
ecosystem consists of non-living and living components 
tKat are in a state of continXoXs dynamic interaction� MXst 
like tKe wild ecosystem� and tKey SroYide tKe aSSroSriate 
atmosphere for living organisms to continue their vital 
actiYity� SeYeral stXdies were condXcted in tKe field of 
marine cKemistry in tKe IraTi coast and tKe AraEian *Xlf 
�+artman et al� �� %rewer and Dyressen �� Kany� 8� Al-
SKawi� �� Al-0aKmood et al� �� and Al-Imarah et al. 11.

Method

TKe Sresent stXdy samSles were collected montKly 
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from tKree station for tKe Seriod from )eErXary ���� to 
-anXary ���� at a deStK of ��-�� centimeters from Eelow 
tKe sXrface of tKe water Ey means of a Slastic container� 
A mediXm-si]ed TXgEoat was Xsed in tKe collection 
Srocess� A set of enYironmental cKaracteristics were 
measXred in tKe field�

TKe first station is located near tKe Port of 8mm 
4asr and reSresents tKe nortKern Sart of tKe creek and its 
coordinates 1 ��� ��ƍ ����Ǝ and E ��� ��ƍ ����Ǝ� tKe water 
deStK ranges Eetween ��-�� meters and tKis station is 
cKaracteri]ed Ey freTXent moYement of commercial 
ships to and from the port. The edges of this plant are 
cKaracteri]ed Ey loose clay� free of Slants� and water 
recedes from large areas during the tidal period. With 
KigK water tXrEidity dXe to tKe sSeed of tidal cXrrents� 
As for the second station, it is located at the bottom 
aSSroacKes of tKe KKor AEd AllaK near %Xoy ��� wKicK 
is a naYigational cKannel and its coordinates E Ǝ���� ƍ�� 

���� 1 Ǝ���� ƍ�� ��� � TKis station is cKaracteri]ed Ey 
KaYing large tidal areas witK KigK tXrEidity water dXe to 
tidal currents.

SamSling was collected montKly for tKe Seriod from 
)eErXary ���� to -anXary ����� Water samSles were 
taken from Xnder tKe sXrface of tKe water at a deStK of 
��-�� centimeters Ey a Slastic container and a mediXm-
si]ed marine tXg was Xsed in tKe collection of samSles� 
A 8S-made +25I%A 8-���� mXltimeter was Xsed 
to measXre water temSeratXre� S+� salinity� electrical 
condXctiYity� field solXEle solids�

LigKt Senetration   �d��d�)�� �Stirling� >��@)

TKe total sXsSended matter was measXred Ey tKe 
metKod descriEed Ey tKe American PXElic +ealtK 
Association AP+A >��@� TKe tXrEidity was measXred 
Xsing tKe T85%IDI0ETTE La0otte����we tySe and 
were exSressed in Xnits 1T8�

Figure (1): A map showing the three study stations at the NW Arabian Gulf sampled for the period from February 2018 to 
December 2019.

Results and discussion

Water Temperature

TKe water temSeratXre ranged Eetween �� �C in 
-anXary in tKe first and second stations and �� �C during 
AXgXst in tKe tKird station �)igXre �)� TKe first and second 
stations recorded YalXes ranging Eetween ��-�� ÛC� tKe 
witK tKe KigKest YalXes were recorded dXring AXgXst� 
SeStemEer and 2ctoEer at tKe first station wKile it was at 
tKe second station dXring AXgXst and SeStemEer� wKere 
as at station tKree tKe YalXes ranged Eetween �� and �� 

�C dXring -anXary and SeStemEer� resSectiYely� TKe 
resXlts of tKe statistical analysis sKowed tKat tKere were 
no significant differences �S!����) Eetween tKe stXdy 
stations.

Hydrogen Ion Concentration (pH)

TKe S+ YalXes ranged Eetween ��� and ���� in tKe 
first station dXring 0ay and 0arcK� and in tKe second 
station tKey ranged Eetween ��� dXring ASril and 0ay 
and ���� dXring -Xne� and in tKe tKird station tKey ranged 
��� and ��� dXring 0ay and )eErXary� resSectiYely 
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�)igXre �)� TKe resXlts of tKe statistical analysis sKowed 
tKat tKere were no significant differences �S!����) 
Eetween tKe stXdy stations�

Alkalinity

TKe YalXes of alkalinity for tKe first station ranged 
Eetween �� and �� mg�l dXring -Xly and )eErXary� 
wKicK is tKe KigKest range among tKe tKree stations� 
TKe montKly cKanges in alkalinity YalXes in tKe second 
station ranged from �� to �� mg�l dXring -anXary and 
AXgXst� resSectiYely� TKe alkalinity YalXes for tKe tKird 
station recorded a ranged Eetween �� and �� mg�l dXring 
DecemEer and SeStemEer� resSectiYely �)igXre �)� TKe 
resXlts of tKe statistical analysis sKowed tKat tKere were 
no significant differences �S!����) Eetween tKe alkanity 
values in the study stations.

Salinity

TKe salinity YalXes ranged Eetween ���� and ���� 
Sarts Ser tKoXsand� in ASril and -Xne� resSectiYely� in 
tKe first station� wKere as in tKe second station� tKeir 
YalXes ranged Eetween ���� and ��� � Sarts Ser tKoXsand 
in April and February, respectively, and in the third 
station Eetween ���� and �� Sarts Ser tKoXsand in ASril 
and )eErXary� resSectiYely �)igXre �)� TKe resXlts of tKe 
statistical analysis sKowed tKat tKere was a significant 
difference �S!����) Eetween tKe first station and tKe 
second and tKird stations� wKile no significant difference 
was recorded Eetween tKe second station and tKe tKird 
station.

Light penetration

TKe YalXes of ligKt transmittance sKowed ranges 
of conYergence at tKe first and second stXdy stations as 
tKeir YalXes ranged Eetween ��-�� cm in tKe first station 
dXring ASril and -Xly� wKile tKe second station recorded 
YalXes tKat ranged Eetween ��-�� cm dXring 0ay and 
2ctoEer� wKile tKe tKird station recorded KigK YalXes for 
ligKt transmittance ranged Eetween ���-��� dXring -Xly 
and DecemEer� �)igXre �)� Statistical analysis indicate a 
significant difference �S!����) Eetween tKe tKree stXdy 
stations.

Turbidity (NTU)

TKe TXrEidity YalXes sKowed different ranges in tKe 
tKree stXdy stations� as tKeir YalXes ranged Eetween ���� 

and �� 1T8� )igXre ��) sKows tKe clear flXctXation in 
tKese YalXes dXring time� as tKe lowest YalXe of ���� 1T8 
was recorded in -anXary at tKe tKird station� wKile tKe 
second station recorded a low YalXe of ��� 1T8 dXring 
AXgXst� wKile tKe first station recorded tKe lowest YalXe 
of ���� 1T8 in SeStemEer� and tKe KigKest in tKe tKree 
stations ��� �� and � 1T8 dXring 1oYemEer� DecemEer 
and AXgXst resSectiYely� Statistical analysis sKowed tKat 
tKere was a significant difference Eetween tKe first and 
tKird stations only �S!����)� and no differences were 
recorded Eetween tKe otKer stXdy stations�

Total Suspended Solids (TSS)

TKe YalXes of tKe total sXsSended solids sKowed 
different ranges during the study, as their values in 
tKe first station ranged Eetween ���� and ���� mg�liter 
dXring 2ctoEer and ASril� resSectiYely� wKile tKey were 
in tKe second station Eetween ���� and ���� mg�liter 
October and September, consequently, as for the third 
station� its YalXes ranged Eetween ���� and ���� mg�
liter dXring AXgXst and -anXary� resSectiYely �)igXre 
�)� TKe statistical analysis sKowed tKat tKere was a 
significant difference Eetween tKe first and tKird stations 
only �S!����) and no significant difference was recorded 
Eetween tKe otKer stations�

Total Dissolved Solids (TDS)

TKe YalXes of total solXEle solids were recorded 
leYel in all stXdy lowest stations dXring -anXary witK 
YalXes of ���� and ����� ���� mg�l� in tKe tKree stations 
resSectiYely� as wKere KigKer YalXes of �� mg�l was 
recorded in tKe first station dXring DecemEer and ����� 
and �� mg�l in tKe second and tKird dXring 1oYemEer 
and )eErXary� resSectiYely �)igXre ��)� TKe resXlts of tKe 
statistical analysis sKowed tKat tKere were no significant 
differences �S!����) Eetween tKe stXdy stations�

Electrical Conductivity (ms/cm)

TKe lowest leYel of condXctiYity YalXes were 
recorded dXring -anXary witK YalXes ranging from 
����� ���� and ���� ms�cm at tKe first� second and tKird 
stations� resSectiYely� tKe KigKest YalXes were recorded 
in MXne in tKe first and tKird stations ����� and �� ms�
cm� resSectiYely)� WKile tKe second station recorded tKe 
KigKest condXctiYity YalXes dXring SeStemEer ��� ms�
cm) �)igXre ��)� TKe resXlts of tKe statistical analysis 
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sKowed tKat tKere were no significant differences �S!����) Eetween tKe stXdy stations�

Figure (2). Monthly variation in the water temperature at the three stations of the NW Arabian Gulf during the period from 
February 2018 to January 2019.

Figure (3). Monthly variation of pH values at the three stations of the NW Arabian Gulf during the period from February 
2018 to January 2019.

Figure (4). Monthly variation in the salinity of water at the three stations of the NW Arabian Gulf during the period from 
February 2018 to January 2019.
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Figure (5). Monthly variation in the alkalinity at the three stations of the NW Arabian Gulf during the period from February 
2018 to January 2019.

Figure (6). Monthly variation in light penetration values at the three stations of the NW Arabian Gulf during the period from 
February 2018 to January 2019.

Figure (7). Monthly variation in the turbidity values at the three stations of the NW Arabian Gulf during the period from 
February 2018 to January 2019.
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Figure (8). Monthly variation in the total suspended solids values at the three stations of the NW Arabian Gulf during the 
period from February 2018 to January 2019.

Figure (10). Monthly variation in the conductivity values at the three stations of the NW Arabian Gulf during the period from 
February 2018 to January 2019.

Figure (10). Monthly variation in the total dissolved solids values at the three stations of the NW Arabian Gulf during the 
period from February 2018 to January 2019.
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Statistical Analysis

8sing ;LSTAT-PremiXm ������ 0XltingXal 
software to analy]e tKe YalXes of tKe enYironmental 
factors in the three studied stations. the value of the 
intrinsic vectors and the cumulative values of the studied 
YalXes are sKown in )igXre ���)� YalXes and tKroXgK 
wKicK )igXre ���)� was extracted wKicK in tXrn sKows tKe 
PCA analysis of tKe factors of stXdy stations association 
witK tKe enYironmental YariaEles stXdied dXring year�

TKe figXre sKowed tKat in tKe tKird station tKe 
transSarency was a limiting factor and to a lesser extent 

tKe S+ is tKe next most inflXencing factor at tKis station� 
wKile in tKe first and second stations tKe rest of tKe 
factors as EC� TDS� Sal�� Alkalinity� TSS� TXrEidity 
and to a lesser extent WT are of greater inflXence on 
the environment of these stations. Also, through the 
tree drawing tKat were drawn Ey tKe aEoYe statistical 
Srogram �)igXre ��)� we can see tKree groXSs tKat are 
most closely related to eacK otKer� tKe first groXS Kas 
inclXded most of tKe montKs of tKe tKird station� wKile 
the second and third group has included most of the time 
of the second stations.

Figure (11). Values of the vector and the cumulative values of the studied values at the three stations of the NW Arabian Gulf.

Figure (12). Analysis (PCA) of the F1 and F2 vectors for the factors of association of the study stations with the environmental 
variables studied during the months of the year at the NW Arabian Gulf.
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Figure (13). Tree diagram for similarity and differences between the factors studied at the three stations during the period’s 
February 2018-January 2019 of the year at the NW Arabian Gulf.

a  first station� E  second station� c  tKird station� As for tKe nXmEers� tKey reSresent tKe montKs of tKe year�

Figure (14) shows a summary of the tree diagram for similarity and difference between the factors studied for the three 
stations of the NW Arabian Gulf.

Conclusionss

It was foXnd tKroXgK tKe cXrrent stXdy tKat tKe 
temSeratXre YalXes were eTXal in all stations EecaXse tKe 
tKree stations are sXEMect to tKe same climatic conditions� 
WKereas tKe S+ and alkalinity YalXes indicated tKe Easic 
cKaracteristic of tKis water� TKe YalXes of transSarency 
also sKowed tKat tKe tKird Slant is less cloXdy tKan tKe 
first and second stations� as tKe water Kas a deeSer and 
lower sSeed for tKe cXrrent� and it is also an oSen water 
area. The salinity and conductivity values recorded 
relatiYely low YalXes in tKe tKird station� wKile tKey were 
KigKer in tKe first and second stations� as tKe last two are 

sXEMected to tKe conditions of KigKer eYaSoration� wKicK 
results in an increase in salinity values, and the TSS and 
TDS YalXes were carYed in tKe same direction�
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