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 رمذٚش ٔيذبكبح َظشٚخ نعًهٛخ ايزضاص ٔاثزضاص انفٕعفبد عهٗ انكبنغبٚذ فٙ دنزب شؾ انعشة

 

انفظم الأل ٚظف يمذيخ عبيخ نعهى انًذٛطبد يع ثعغ انزعبسٚف انخبطخ فٙ جٕاَت عهى انًذٛطبد. 

( نهزأكذ يٍ دلخ ٔدغبعٛخ QA / QAانفظم انضبَٙ ٚزُبٔل انطشق انعًهٛخ ٔانزجشٚجٛخ ٔٚزؼًٍ َزبئج لٛبعبد ) 

خ فٙ جبيعخ ٔاشُطٍ فٙ انطشق انكًٛبئٛخ يٍ خلال اجشاء انزذبنٛم فٙ يخزجشاد اثذبس انكًٛٛبء انجذشٚ

الألاٚبد انًزذذح الايٛشكٛخ. انفظم انضبنش انز٘ ًٚضم طهت ْزِ انشعبنخ ٚزُبٔل انجٕاَت اانكًٛٛبئٛخ نهخهٛج 

( لأل يشح . سكضد انذساعخ عهٗ انزٕصٚع انًٕلعٙ نهًغزٚبد  ODVانعشثٙ عٍ ؽشٚك اعزخذاو ثشَبيج ) 

 2006فٙ انخهٛج انعشثٙ ٔثذش عًبٌ ثبلاعًبق انًخزهفخ خلال شزبء  ٔانعٕايم انكًٛٛبئٛخ انفٛضٚبئٛخ راد انعلالخ

ثبلاػبفخ انٗ الايلاح انًغزٚخ فبٌ انعٕايم انفٛضٚبئٛخ ٔانكًٛٛبئٛخ الاخشٖ يضم انًهٕدخ  2001ٔطٛف 

 ٔالأكغجٍٛ انًزاٌ ٔانزٕطٛهٛخ انكٓشثبئٛخ ٔدسجبد انذشاسح ٔكضبفخ انًبء رى رذذٚذْب. كًب رى رذذٚذ انعذٚذ يٍ

انعُبطش انذٛبرٛخ يضم انعٕانك انُجبرٛخ ٔانعٕانك انذٕٛاَٛخ ٔانكهٕسٔفٛم ا٘ ٔانزٙ نٓب يغبط يجبشش ثزٕصٚع 

الايلاح انًغزٚخ. كًب رى رذذٚذ اْى عٕايم خهؾ انكزم انًبئٛخ فٙ انخهٛج انعشثٙ. ٔفًٛب ٚهٙ َذٌٔ اْى يبرٕطهذ 

 انّٛ ْزِ انذساعخ:

ًٛبِ انخهٛج انعشثٙ ٔكًب ْٕ انذبل نجبلٙ انخٕاص انفٛضٚبئٛخ عذو رجبَظ انزٕصٚع الافمٙ ٔانشأعٙ ن .1

 ٔانكًٛٛبئٛخ ٔانذٛبرٛخ انزٙ رى رذذدٚذْب.

ُْبن رٕصٚع يٕػعٙ ٔاػخ نذسجبد انذشاسح ٔانًهٕدخ ٔانعكبسح ٔالأكغجٍٛ انًزاة ٔانكهٕسٔفٛم  .2

 ا٘ ٔرشاكٛض الايلاح انًغزٚخ فٙ ْزِ انذساعخ.

ٕد٘ ثبنُغجخ نذسجبد انذشاسح ٔانعكبسح ٔرشكٛض الايلاح انًغزٚخ ُْبن رجبٍٚ ٔاػخ فٙ انزٕصٚع انعً .3

 ٔانكهٕسفٛم ا٘.

كًب اصجزذ انذساعخ اٌ ُْبن اخزلاف يعُٕ٘ ٔاػخ فٙ انخظبئض انكًٛٛبئٛخ ٔانذٛبرٛخ نًٛبِ انخهٛج  .4

 انعشثٙ ثٍٛ فظهٙ انشزبء ٔانظٛف.

انفظم انشاثع ٚزعبيم يع كضبفخ ٔاَؼغبؽٛخ انًٛبِ انًهذخ فٙ يُبؽك يخزهفخ يٍ انعبنى. لٛبط كضبفخ      

ٔاَؼغبؽٛخ يٛبِ انًُبؽك راد انًهٕدخ انعبنٛخ ) يضم انجذش الادًش ٔانجذش انًٛذ ٔ دٕع ثذٛشح أسكب 

خ الاَؼغبؽٛخ نجٛزضس نلإَٚبد ٔثذٛشح يَٕٕ ( دههذ ثبعزخذاو يٕدٚم ثٛزضس نهزذاخم الإَٚٙ. دجى ٔيعبدن

انًغٛطشح انشئٛغٛخ اعزخذيذ نزعٍٛٛ ٔنزمذٚش انكضبفخ ٔالاَؼغبؽٛخ كًعبيم نذسجخ انذشاسح ٔانًهٕدخ.ٔلذ ٔجذ 

10∙79±دسجخ يئٕٚخ رزفك ارفبق جٛذ يع انكضبفخ انًمبعخ ) 25اٌ انكضبفخ انًمذسح عهٗ دسجخ 
-6

غشاو .عى  
3

) .

نكٍ عُذيب ركٌٕ دسجبد انذشاسح فٙ الم أ اعهٗ يغزٕٚبرٓب فبٌ رمذٚش انكضبفخ ٚكٌٕ الم ارفبلب. ايب ثبنُغجخ 

 35 - 15دسجخ يئٕٚخ فٕٓ عهٗ ارفبق جٛذ نكُّ ٚعكظ انذبنخ َفغٓب يبثٍٛ دسجخ  25نلاَؼغبؽٛخ عهٗ دسجخ 

لذ اعض٘ ْزا انٗ يذذٔدٚخ َزبئج الاَؼغبؽٛخ دسجخ يئٕٚخ ا٘ الم ارفبلٛخ ٔخبطخ عُذيب ركٌٕ انًهٕدخ عبنٛخ. ٔ

كًعبيم نذسجخ انذشاسح فٙ اغهت ْزِ انًذبنٙ انًبنذخ. ْزِ انُزبئج أػذذ ايكبَٛخ اعزخذاو يٕدٚم انزذاخلاد 

الإَٚٛخ  نجٛزضس نهذظٕل عهٗ رمذٚش يمجٕل نهكضبفخ ٔالاَؼغبؽٛخ فٙ انًذبنٛم انًبنذخ انطجٛعٛخ يعهٕيخ 

 انزشكٛت.  
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Investigation and Laboratory and Theoretical Simulation of the 

Adsorption and Desorption of Phosphate on CaCO3 in Shatt Al-

Arab Delta 

 

Chapter one is a general introduction to the science of oceanography with some definitions 

concerning everything in the marine chemical oceanography. Chapter two deals with the 

experimental section including quality assurance and quality control (QA / AC) analysis with the 

results obtained from the Marine Chemistry Laboratory - University of Washington - USA ( when I 

was there in Miami University - RSMAS ). Chapter three( the most important chapter in the 

thesis ) described the chemical oceanography properties of the Arabian Gulf using a new program 

(Ocean Data View - ODV)  . The study focuses on spatial distributional aspects related to the 

concentration of nutrients and related parameters in the Inner Arabian Gulf and Sea of Oman water 

column during Winter 2006. In addition to nutrients salts (NS), related physical and chemical 

parameters such salinity, dissolved oxygen , electrical conductivity, temperature and water density 

were measured, along with biological parameters such as phytoplankton, zooplankton and 

chlorophyll. Parameters other than NS are discussed as they are relevant to the NS distribution, and 

also the circulation processes in the Arabian Gulf were described briefly. the following main points 

summarize the key findings of this study: 

1. The study results indicates that the Arabian Gulf has heterogeneity horizontal and vertical 

distribution for its physic-chemical as well as its biological (Chl-a) properties. 

2. There is a variability in the spatial distribution of seawater temperature, salinity, 

turbidity, oxygen, Chl-a and NS concentrations as well as other parameters discussed in 

this report and other ROMPE reports.  

3. Difference in vertical distribution is evident for temperature, turbidity, nutrients and Chl-

a. 

4. The study was able to demonstrate significant differences in the chemical and biological 

characteristics of the Arabian Gulf waters between Summer 2001 and Winter 2006. 

Chapter four deals with the Density and Compressibility properties of the brine solutions in 

various locations across the globe. Measurements of density and compressibility of naturally-

occurring hypersaline brines (Red Sea, Dead Sea, Orca Basin, and Mono Lake)have been analyzed 

using Pitzer’s ionic interaction model.  Pitzer’s volume and compressibility equations for the major 

components of brines have been used to estimate the densities and compressibilities as a function of 

temperature and salinity. The density estimates at 25°C were in reasonable agreement with the 

measured values (±79∙10-6 g·cm-3). At higher and lower temperatures (5 to 40°C) estimates are less 

reliable (±267∙10-6 g·cm-3).This is largely due to the lack of Pitzer parameters for all the salts at high 

concentration as a function of temperature. The compressibility estimates at 25°C are in reasonable 

agreement with measured values (±0.189∙10-6 bar-1), but the estimates from 15 to 35°Care less 

reliable(±0.498∙10-6 bar-1), especially at high salinities.  This is largely due to limited compressibility 

data as a function of temperature for the major components of brines.   These results demonstrate 

the utility of the Pitzer ionic interaction model to obtain reasonable estimates of density and 

compressibility of natural brines of known composition. 

 


