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ABSTRACT 

The aim of this work is revisiting of seismicity of Iraqi 

Western Desert in the light availability of additional data about the 

earthquakes that occurred the region. Previously, the first author 

visited the seismicity of the region [1]. A unified magnitude 

earthquake catalogue of the Iraqi Western Desert covering the 

period from 1900 to 2017 was prepared using the database of the 

International Seismological (SCI). A completeness of the 

catalogue was estimated using "maximum curvature method 

proposed by Weimer and Wyss [2]. The completeness magnitude 

(Mc) value of the Iraqi western earthquakes catalogue is 3.2 Mw. 

The temporal variation of earthquakes in the study area (Fig. 1) 

showed that there is remarkable increase in number of earthquakes 

occurred after 1997. This increase was attributed to the good 

coverage of the local and regional seismic networks which has 

affected the detectability of the earthquakes. The aseismic period 

prior to 1997 can be interpreted in the context of poor coverage of 

the seismic networks and not in the absence of seismic activity. 

The frequency-magnitude distribution of the earthquakes in 

Western Desert showed that the value of b-constant is 0.65. This 

b-constant value is a characteristic feature of the intraplate 

environment [3] The focal depths of the occurred earthquakes 

ranged between 0.9km to 38.3km with mean value of 18.5km. 

Almost all the intraplate earthquakes occur in the earth's crust not 

in the mantle  

 

[4]. The spatial distribution of earthquakes in Western Desert for 

the period from 1900 to 2017 is shown in Fig. 2. The first look of 

the figure shows that earthquakes are concentrated in western part 

of the study area as well as in the eastern part. In regard to the 

concentration, there is number of linear seismogenic zones in 

different trends. Most of seismic zones in an around of Rutbah 

Uplift. To explain cause of seismicity of Western Desert, we tested 
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the idea that intraplate seismicity occurs in vicinity of "stress 

concentrators" within the pre-existing zones of weakness. These 

stress concentrators are structures where plate tectonic stresses can 

cause a localized build-up of stresses and ultimately, earthquakes. 

Two types of stress concentrators, buried intrusions and 

intersecting faults were tested. The current study suggests that 

reactivation of the pre-existing weakness zones may be the cause 

of Western Desert seismicity. The best understanding of the 

seismicity of Western Desert requires information about stress and 

strain distribution, heat flow data detailed microearthquakes 

monitoring and focal mechanism studies. 

 

 

 

 
 

 

 

 

 

 

 

 

 

Figure 1. Temporal variation of earthquakes    Figure 2. Seismicity map of Western 

in Western Desert and surroundings.               Desert and Surroundingsfor1900–

                                                                                          2017. the period                         
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ABSTRACT 

        Euphrates and Fatha Formations include enormous sinkholes 

and cavities within gypsum and  carbonate rocks,  and cause  severe 

damages  to any kind  of  engineering  structure built over it. So, 3D 

resistivity imaging technique was carried out over Um El- Adam 

cavity in Hit area to evaluate it in detecting cavities in complicated 

lithology with few lines of 2D imaging. Resistivity data were 

collected along four parallel 2D lines using Dipole-dipole array with 

electrode spacing of 2m and n- factor equal to 6. 

  Inversion 3D models of standard least-squares method and 

robust constrain method for Um El-Adam cavity showed horizontal 

slices of the 3D resistivity distribution with depth. The first six slices, 

which  represented  the  resistivity  changes  from  ground  surface  to  

depth approximately equal to 3m, showed relatively higher resistivity 

reflecting the dry sediments of gypsum rocks, and some of these 

rocks visible on ground surface. The slices after 3m depth showed the 

effect of the subsurface cavity by noticeable increasing in resistivity 

contrast (more than 800 Ωm)with surround sediment, and the 
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dimensions of the cavity equal approximately to the actual 

dimensions of this cavity. 

The comparison between the two methods of inversion 

appeared that the inverse model produced by the robust constrain 

method has sharper and straighter boundaries, and the dimensions of 

the Um El-Adam cavity appeared closer to the actual dimension of 

this cavity, the shape and dimensions change with depths. Therefore, 

the 3D resistivity imaging survey was delineated Um El-Adam cavity 

at depths ranges from 3 to 6 m. It is concluded that the dense 

measurements along few number of 2D lines in small area can be 

increasing the 3D imaging resolution, when take into consideration 

the size of subsurface anomaly in 

comparison with electrode spacing (a) of Dipole- dipole array. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Fig. 6 Inversion model for Um El-Githoaa cavity shows horizontal 

slices of the 3D resistivity 
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distribution with depth. The highest resistivity anomaly more than 

(800 Ωm) is related to subsurface cavity using robust constrain 

method. 

 

Keywords 3D resistivity imaging, Um El-Adam cavity, Dipole-

dipole array, Al-Anbar, Karst. 
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ABSTRACT 

  Al-Habbaniya and Al-Razzazah Depressions locate west of 

Iraqi Western Desert. Interpretations of seismic sections and satellite 

images are used for the target of the research fig (1). Age of exposed 

rocks ranges from Early Miocene to Holocene. They represent 

Euphrates Formation (Early Miocene), Fatha Formation and Nfayil 

Formation (Middle Miocene), Injana Formation (Late Miocene), 

Dibdibba Formation (Pliocene-Pleistocene) and Quaternary 

sediments [1]. Selected reflection seismic sections reveal that the 

sedimentary basin beneath the depressions is suffered to several 

stages of extension, because of the area is near the northeast passive 

margin of the Arabian plate fig (2). The first stage of the extension is 

took place during Late Triassic followed by several pulses of 

extensions continue to the Miocene that reactive some of the normal 

faults. The sedimentary basin is undergone to strike slip movement in 

Miocene age. New stage of extension is took place during Late 

Miocene and continue to the Early Quaternary. The later extension is 

developed by bend of the Mesopotamian sequence due to the 

collision between the Arabian and Iranian Plates. Rapid subsidence of 

Mesopotamian Foredeep is acted during middle and late Miocene [2]. 

The bend generated tensile stresses along axis of flexure where both 

depressions are located. The stresses react some of the faults, 

therefore they reached near to earth surface, and developed some of 

the surface geological features. The important surface feature is Al-

Habbaniya and Al-Razzazah depressions. The Depressions locate in a 

same line with Al-Tharthar and Dibddiba Depressions. It trends 

NNW-SSE. Neotectonics, using remote sensing data, show some 

tectonic activities such as development of the four depressions and 

deflection the axis of each Al-Thirthar and Al-Razzazah depressions. 
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The axis deflects from north-south to the N35°W-S35°E and N45°W-

S45°E respectively, that may due to sinistral strike slip movement of 

the transversal faults during Early Quaternary. The extensional 

structures beneath the depressions are grabens, horsts and normal 

faults fig (2). They are called The Lake Faults. They extend north-

south and arcuate eastward. The Lake Faults control for the 

development and location of the depressions. The four depressions 

represent one geological feature. It extends from Abu-Jir Fault 

System south of Dibddiba Depression, from the south, to the Al-

Thirthar valley in the north. Uplifting in area between Al-Habbaniya 

and Al-Razzazah Depressions with no reactivation of the normal 

faults beneath Al-Habbaniya depression prevent the four depressions 

to become one depression. The reactive faults play important role to 

development of the depressions due to the thinning of the sequence. 

Hydrogen sulfate-bearing groundwater along Abu-Jir and 

surrounding is supplied [3]. It rises beneath the depressions from 

deep formations to the upper ones through the soluble rocks, gypsum 

and limestone. These processes made collapse in area of the 

depression support by the last stage of extension and the horizontal 

movement of the groundwater. Dibddiba Depression is filled by 

sediments of the Dibddiba Formation (Pliocene-Pleistocene), and 

deflection the axis of Al-Razzazah Depression in Early Quaternary 

reflect that the age of the depressions is Pliocene-Pleistocene.  

                                                                     

 

 

 

 

 

 

 

Figure (1) Location map and used seismic                             

 



  

14 
 

 

 

 

 

 

 

 

 

Figure (2) Seismic section RT-19 sections 

Keywords: Western Desert; Al-Habbaniya and Al-Razzaza 

Depressions; Tectonic; Extension. 
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 الممخص
امتةةةدادا   (Paleozoic )يعةةد الحةةوض الرسةةوبي فةةي العةةراق خةةيل الدهرالقةةديم    

متةةر ت تتابعةةات فتاتيةةة  5000الةةذي ي ةةم أكثةةر مةةن   (Arabian basin)لمحةوض العربةةي 
وبعةةض   [1]وقميةةل مةةن الكاربوناتيةةة واعةةدة لمهيةةدروكاربونات  نفةةط و ةةازت كمةةا ذكةةر اليبةةون 

البةةةةةاحثين ج نتيجةةةةةة لسةةةةةيطرة الحركةةةةةات التكتونيةةةةةة وأطوارهةةةةةا المتمثمةةةةةة بالحركةةةةةات الكاليدونيةةةةةة 
 - Ha'il )رطبةةة  -وس حائةةل والهرسةينية التةةي أثةرت عمةةى هةةذع التتابعةات مةةن خةةيل  قة

Rutbah Arch ) : 1الةةذي يقسةةم حةةوض جنةةوب  ةةرب العةةراق الةةى حو ةةين ج وهمةةا- 
 حةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةوض تبةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةوك 

( Tabuk basin)  حةةةةةةوض وديةةةةةةان  - 2فةةةةةةي الغةةةةةةرب  وهةةةةةةو ذو سةةةةةةمك قميةةةةةةلت 
( Widyan basin )   فةةي الشةةرق   وهةةو ذو سةةمك كبيةةر ت يتميزحةةوض وديةةان بسةةحنات

اتيةةة ت ج ومةةن خةةيل المقارنةةة مةةع شةةمال السةةعودية ج وامتةةدادع الكاربون –المختمطةةة   الفتاتيةةة 
                 في العراق فان  يعد واعدا الحتواءع كميات اقتصادية من الهيدروكاربون والغاز المكثف .

ت وتحتةةل أقصةةى  Stable Shelfتقةةع منطقةةة الدراسةةة  ةةمن النطةةاق المسةةتقر  
غربية العراقية  من الحةدود األداريةة لمحافظةة الجزء الوسطي الغربي من منطقة الصحراء ال
ت ودائرتةةي العةةةرض  º38 – ¯22  º41  44¯االنبةةار وتنحصةةر بثحةةةداثيات خطةةي الطةةةول   

 ¯52 º31 -¯11 º33 فةةان المنطقةةة تقةةع  ةةمن نطةةاق  [2]ت . وحسةةب(Ma’aniya - 
Rutba zone)  والةةذي يتةةثلف مةةن ثيثةةة احزمةةة وهةةي المعانيةةة والغةةدف والرطبةةة حيةةث تقةةع

  من  منطقة الدراسة . 
معظةم اجةزاء المنطقةة  الجهةة (Mesozoic Era) تغطةي صةخور الحقةب الوسةيط 

اذ تشةمل ت   1  الشةكل الشةرقية والشةمالية الشةرقيةت وكمةا تبينة  خارطةة الجيولوجيةا السةطحية
تكةةوين زور حةةوران  التراياسةةي االعمةةىت وتكةةاوين عبيةةد وحسةةينيات وعةةام  ومحيةةوير ونجمةةة 
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 الجوراسةةةةيت وتكةةةةاوين نهةةةةر عمةةةةر / مةةةةودود ورطبةةةةة / مسةةةةعد وطيةةةةارات  الطباشةةةةيريت ج امةةةةا 
من عمر الباليوسين وااليوسين فتغطي االجةزاء الغربيةة  (Tertiary)ترسبات العصر الثيثي 

يةةةةة مةةةن رقعةةةةة الدراسةةةة حيةةةةث تنكشةةةف صةةةةخور الباليوسةةةين وبالتحديةةةةد تكةةةةوين والشةةةمالية الغرب
كةمت طوليةًا مةن الحةدود السةعودية  10عكاشات بشكل شريط في الجهة الغربية بعةرض قةدرع  

الةى الطريةق الةدولي فةي الشةمال وعمةى جانةب هةذا الشةريط مةن جهةة الغةرب تنكشةف صةخور 
الركن شف تكوين ام ر مة  الباليوسينت في االيوسين حتى الحدود االردنية والسعودية. وينك

 . الجنوبي الشرقي من المنطقة
تمتةةاز المنطقةةة ببسةةاطة تراكيبهةةا وخصوصةةًا بالنسةةبة لمتكةةاوين المكشةةوفة عمةةى السةةطح  

 Basement)وهذا يعود الى  عف تثثير الحركة االلبية فيهاج اال ان تثثير الكتل القاعدية 
Blocks)  تبةةرز فةةي هةةذع المنطقةةة حيةةث تبةةين ان اتجاهةةات الصةةدوع المطمةةورة هةةي شةةمال– 

جنوب شرقج شمال شرق جنوب  رب ج وتتميز المنطقة بوجود عةدة  –جنوبج شمال  رب 
 عناصةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةر 
 تركيبيةةةةةةةةةةةةةةةة تت ةةةةةةةةةةةةةةةمن الفوالةةةةةةةةةةةةةةةق السةةةةةةةةةةةةةةةطحية وتحةةةةةةةةةةةةةةةت السةةةةةةةةةةةةةةةطحية وطيةةةةةةةةةةةةةةةات الكتةةةةةةةةةةةةةةةف 

تبةةين مةةن الخارطةةة التركيبيةةة المته ةةبة الطويمةةة والطيةةات المحدبةةة التحةةت سةةطحية الصةةغيرة و 
 والتكتونيةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة لممنطقةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةة وجةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةود صةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةدوع تثخةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةذ اتجاهةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةةات 

 Hauran)جنةوب شةرق ج وتعةد طيةة حةوران المحدبةة  –جنةوب ج و شةمال  ةرب  –شةمال 
Horst Anticline)  ةا اكبرطية محدبة مته بة لوحظةت عمةى السةطح فةي منطقةة الدراسةة أم 

 -الرطبةالةةةذي يعةةةد جةةةزًءا مةةةن قةةةوس حايةةةل اهةةةم التراكيةةةب الرئيسةةةة فةةةي المنطقةةةة فهةةةي مرتفةةةع 
 . ماردين -خميصية  -رطبة
ج كما تم االعتماد عمى  [3]اعتمدت الدراسة الحالية عمى خارطة شواذ بوجير الجذبية  

 .  [4]ت 1:500000و 1:250000خةةةةرائط شةةةةدة المجةةةةال المغناطيسةةةةي الكمةةةةي بمقةةةةاييس  
يظهر في منطقة الدراسة  وومختمفة جوتشمل منطقة الدراسة عدة مناطق مسح زلزالية واسعة 

ثيثة عواكس أساسية   من صخور الحقب القديم تتميز بو ةوحها واسةتمراريتها فةي ا مةب 
 المقاطع الزلزالية لمنطقة الدراسة   وهي :                                        

 )كيسةةةةةةةةةةةةةةتات  –العةةةةةةةةةةةةةةاكس االول : أعمةةةةةةةةةةةةةةى صةةةةةةةةةةةةةةخور الحقةةةةةةةةةةةةةةب القةةةةةةةةةةةةةةديم   تكةةةةةةةةةةةةةةوين أورا 
 H1 )  كوارتزايةةت   -العةةاكس الثةةاني : أعمةةى تكةةوين الخةةابور ديفةةوني ت ج -بو  عمةةر الكةةار

تكةةوين البةةرج الجيةةري  –العةةاكس الثالةةث : عةةاكس القاعةةدة الزلزاليةةة  ( H2 )االوردوفيشةةي 
. أمكةةةن الحصةةةول عمةةةى المعمومةةةات الكثافيةةةة مةةةن عةةةدة مصةةةادر    H3 الكةةةامبري االوسةةةطت 

ة  لحساب كثافة النماذج الصخرية المثخوذة من الصحراء الغربية أهمها : القياسات المختبري
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مةةةن قبةةةل الباحةةةث لحسةةةاب كثافةةةة  (FDC/CNL)ج و تحميةةةل مجسةةةات الكثافةةةة  [5]العراقيةةةة 
صةةةةخور الحقةةةةب القةةةةديم وف ةةةةًي عةةةةن ذلةةةةك فقةةةةد اعتمةةةةدت معةةةةدل الكثافةةةةات المعةةةةدة مةةةةن قبةةةةل 

اما في االعماق الكبيرة والتةي ال .  لتكاوين العصر الجوراسي والطباشيري األسفل [6]ديتمار
تتوافر عنها معمومات كثافية مباشرة او  ير مباشرة فقد استعين باقيام معدل السةرع الن ةدية 

 [7]السةرعة  -لعاكس البرج ومن ثم تحويمها الى قيم كثافية باالعتماد عمةى عيقةات الكثافةة 
الكثافيةة التةي سةاعدت فةي  .  وباالعتماد عمى هذع المصادر امكن الحصول عمةى ادق القةيم

لمنطقةةةة الدراسةةةة . وال ةةةراض  (weighted density)حسةةةاب معةةةدل الكثافةةةات الموزونةةةة 
 ) الدراسةة الحاليةة فةةان قيمةة الكثافةة المسةةتخدمة لعمةوم الحقبةةين الوسةيط والحةديث كانةةت  

2.56 gm/cm3 ) ج اما كثافة صخور الحقب القديم فكانت( 2.61 gm/cm3 )  . 
وعمومةةةةًا فةةةةثن قيمةةةةة التبةةةةاين الكثةةةةافي المسةةةةتخدمة بةةةةين صةةةةخور الحقبةةةةين الحةةةةديث 

والوسيط من جهة وصخور الحقب القديم من جهة اخرى اعتمادًا عمى ما ذكر اعيع ستكون   
(0.06 gm/cm3)  حيةةث اسةةتعمل هةةذا التبةةاين الكثةةافي فةةي عمميةةة التفسةةير الجةةذبي االولةةي

ولهةةةذا فةةةثن قيمةةةة التبةةةاين الكثةةةافي بةةةين  (2.67gm/cm3).أمةةةا كثافةةةة صةةةخورالقاعدة  فهةةةي  
 0.06-0.05)صةةخور القاعةةةدة والغطةةاء الرسةةةوبي لمحقةةب القةةةديم سةةةيكون  ةةمن المةةةدى 

gm/cm3)  بشةةكل عةةام والةةذي ا سةةتخدم عنةةد اجةةراء عمميةةة التقشةةير الجةةذبي لصةةخور الحقةةب
 القةةةةةةةةديم . تهةةةةةةةةدف التفسةةةةةةةةيرات الجذبيةةةةةةةةة بالدرجةةةةةةةةة االسةةةةةةةةاس الةةةةةةةةى التعةةةةةةةةرف عمةةةةةةةةى توزيةةةةةةةةع 
المصةةادر تحةةت السةةطح المسةةببة لمشةةواذ الممحوظةةة او المقاسةةة عمةةى سةةطح االرض ج  وفةةي 
 هةةةةةةةةةةةةةةةةةةةةذع الدراسةةةةةةةةةةةةةةةةةةةةة تةةةةةةةةةةةةةةةةةةةةم التغمةةةةةةةةةةةةةةةةةةةةب عمةةةةةةةةةةةةةةةةةةةةى مصةةةةةةةةةةةةةةةةةةةةادر الغمةةةةةةةةةةةةةةةةةةةةوض باالعتمةةةةةةةةةةةةةةةةةةةةاد 
عمةى تفاسةير المسةةوحات الزلزاليةة حيةث كانةةت دقيقةة الةى حةةد مةا وألجةزاء واسةةعة مةن المنطقةةة 
 مغطيةةةةةةةةةةةةةةةةةةةةةةةةةةة تفاصةةةةةةةةةةةةةةةةةةةةةةةةةةيل العمةةةةةةةةةةةةةةةةةةةةةةةةةةود الرسةةةةةةةةةةةةةةةةةةةةةةةةةةوبي اعتبةةةةةةةةةةةةةةةةةةةةةةةةةةارًا مةةةةةةةةةةةةةةةةةةةةةةةةةةن عةةةةةةةةةةةةةةةةةةةةةةةةةةاكس

ديفةونيت والةى عةاكس البةرج  الكةامبري االوسةطت ف ةًي عةن  - عمر الكاربو كيستات -االورا 
 االبةةةةةةةةةةةةةةةةةةةار العديةةةةةةةةةةةةةةةةةةةدة المنتشةةةةةةةةةةةةةةةةةةةرة فةةةةةةةةةةةةةةةةةةةي المنطقةةةةةةةةةةةةةةةةةةةة والمنةةةةةةةةةةةةةةةةةةةاطق المحاذيةةةةةةةةةةةةةةةةةةةة لهةةةةةةةةةةةةةةةةةةةا  

  KH-5/1  وKH-5/3  وKH-5/6  ج  رب الكفل ج عرعةر ج بدنةة ج ابةار 1-ج مرجان
   ريشة ت .                                             

ان معظةم الشةةواذ المغناطيسةية الممحوظةةة فةةي المنطقةة تةةرتبط بمصةادر تقةةع  ةةمن  
 (ambiguity)القاعةةةةةدة الصةةةةةخرية او فةةةةةي قمتهةةةةةا. ولمتغمةةةةةب عمةةةةةى الغمةةةةةوض فةةةةةي التفسةةةةةير 

ولتقمةةةةةةيص عةةةةةةدد االحتمةةةةةةاالت والتوصةةةةةةل الةةةةةةى الحمةةةةةةول المناسةةةةةةبة ربةةةةةةط المجةةةةةةاالن الجةةةةةةذبي 
لمعمومةات البئريةة والجيولوجيةة واألدلةة الزلزاليةة والمغناطيسي معًا في عممية التفسير ودعما با

والتركيبية المتوفرة عن المنطقة. وتم اختيار الحساسةية المغناطيسةية ليجسةام المسةببة لمشةواذ 
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ف ًي عن اعماقها واشكالها اعتماد عمى نتائ  التفسيرات الزلزالية والجذبية . وقةد أسةتخدمت 
عموديًا عمى م ةرب الشةواذج ومعظةم هةذع المقةاطع النمذجة المغناطيسية  عمى مقاطع تتج  

هي بنفس مواقع المقاطع الجذبية وذلةك مةن اجةل المقارنةة وربةط المجةالين مةع بع ةهما ومةع 
ة المغناطيسةةية تتةةراوح المقةةاطع الزلزاليةةة فةةي عمميةةة التفسةةيرج وتةةم التوصةةل لقةةيم تغايرالحساسةةي

والصخور المتحولة المجاورة لة  ت بين الجسم القاعدي 3و.ك.م/سم0.00135 –0.001بين 
ت بةةةين الباثوليةةةث الحام ةةةي  3و.ك.م/سةةةم 0.0006 ةةةمن صةةةخور القاعةةةدةج وقيمةةةة تغةةةاير  

 الغرانايةةةتت والصةةةخور المتحولةةةة المجةةةاورة  ةةةمن صةةةخور القاعةةةدة  وذلةةةك بقيةةةاس االنحةةةدار 
 كةةم ت وتسةةقيط  عمةةى المنحنةةي لقةةراءة قيمةةة \االقصةةى لممجةةال الكمةةي المغناطيسةةي       امةةا 

ج ان هةةةذع القةةةيم أعطةةةت تراكيةةةب واحجةةةام لمصةةةخور الناريةةةة منسةةةجمة مةةةع نتةةةائ   [8]التغةةةاير
* تختمف تفسيرات الدراسة الحالية عن تفسيرات ديتمةار  رات الجذبية واألدلة الزلزالية .التفسي

الذين عزوا الشواذ الى مصدر واحةد مةع افتةراض كثافةة ثابتةة لصةخور القاعةدة  [6]وجماعت  
(2.77-2.78 gm/cm3)  باعتبارها صخور متحولة فقط . بينما ف سرت الشواذ الجذبية في

الدراسة الحالية بانهةا محصةمة تةاثيرات ناتجةة عةن عةدة مصةادر بع ةها  ةحمة تقةع فةي قمةة 
الحقب القديم او  ةمن الحقةب الوسةيط  والمصةدر الثةاني يمثةل تموجةات صةخور القاعةدة او 

يةةب  ةةةمن صةةخور القاعةةدة . لقةةةد ات ةةح مةةن خةةةيل االندساسةةات الناريةةة والثالةةةث يمثةةل تراك
التقشير الجذبي لصخور الحقبين الوسيط والحديث احتواء منطقة الدراسة عمةى عةدة أحةواض 
ترسةةيبية  ثانويةةةة   وتراكيةةةب جيولوجيةةة خةةةيل الحقبةةةين الوسةةيط والحةةةديثج وان اكتشةةةاف هةةةذع 

بئريةةةةةت وكةةةةذلك االدلةةةةة االحةةةةواض والتراكيةةةةب قةةةةائم عمةةةةى ادلةةةةة جيولوجيةةةةة قويةةةةة  المعمومةةةةات ال
 ت .                2الزلزالية ج الشكل  

لصةةخور الحقةةب القةةديم جنةةوب  ( depocenter )يقةع مركةةز الحةةوض الترسةةيبي 
جنوب  رب وكان يمتد في وسط   -شرق مدينة الرطبة وباتجاع يميل قميًي الى شمال شرق 

جزئين شرقي و ربي ويستمر  حاجز شرق الرطبة  خيل الكامبري واالوردوفيشي ليقسم  الى
. امةةا الةةى الجنةةوب فينتهةةي ت ( KH-5/9امتةةدادع الةةى الشةةمال الشةةرقي حتةةى منطقةةة  البئةةر 

ت لتصةبح منطقةة اتصةال مفتوحةة وعميقةةة   KH-5/3تةثثير هةذا الحةاجز شةمال شةرق البئةةر  
بين جانبي الحوض باتجاع الحدود السعودية حيث يتصل حوض الرطبةة هةذا بحةوض وديةان 

م ت   4400دي ج وقةةد وصةةل اقصةةى سةةمك لترسةةبات االوردوفيشةةي فةةي هةةذا الحةةوض  السةةعو 
اعتمةةةادًا عمةةةى المعمومةةةات الزلزاليةةةة .ان  اكبةةةر سةةةمك لصةةةخور الحقةةةب القةةةديم يقةةةع فةةةي الجةةةزء 

ت حيةث يصةل KH-5/3قة الدراسة وبالتحديد شةرق البئةر الجنوبي الشرقي والجنوبي من منط
هةذع الصةخور عنةد الحةدود االردنيةة وقةرب البئةر  مت في حين يكون اقةل سةمك ل 8500الى  
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KH-5/6  توصةةةي هةةةذع  مت وكةةةذلك يقةةةل سةةةمك  شةةةرق الرطبةةةة . 5500ت حيةةةث يصةةةل الةةةى
 الدراسة بمايمي :                                                   

  اجةةةةراء دراسةةةةة جيوفيزيائيةةةةة دقيقةةةةة عمةةةةى مقةةةةاطع زلزاليةةةةة ذات نوعيةةةةة جيةةةةدة جلتتبةةةةع
 الظواهر الستراتغرافية المتنوعة في المنطقة. 

  اعةةةادة معالجةةةة بعةةةض الخطةةةةوط الزلزاليةةةة القديمةةةة بتقنيةةةةة جديةةةدة وب ةةةوابط تحميةةةةل
سةةرعية ادق مةةن السةةابق واجةةراء عمميةةات المعالجةةة المتقدمةةة لتحسةةين نسةةبة االشةةارة 

 .  لى ال و اء وبالتالي تو يح الصورة التركيبية الدقيقةا
  لعدم توفر معمومات كافيةة عةن العةواكس المتواجةدة لمةا تحةت عةاكس البةرج يوصةى

ثانيةةةةةت   9 -8بتسةةةةجيل عةةةةدة خطةةةةوط زلزاليةةةةة عميقةةةةة بةةةةزمن مةةةةزدوج يتةةةةراوح بةةةةين  
 .الستكشاف احتمالية وجود عواكس اعمق
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, انصحراء انغرثيخ , خبرطخ ثىجير , حىض   رطجخ -قىش حبيم :  المفتاحيةالكلمات 
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ABSTRACT 

The study area is a part of the western desert of Iraq (Fig. 1). 

Tectonically, the western desert is a part of the Stable Shelf and the 

exposed formations are ranging in age from Late Permian to Pliocene 

[1]. The area classified as an arid region and the surface water is 

restricted by intermitted valleys flow after heavy rain showers. 

Therefore, the groundwater aquifers are represented the main water 

resources in the area. In these aquifers, the groundwater salinity is 

ranging from fresh to salty water under the effects of the geological, 

climatic, and morphological factors. In the last decades the 

groundwater in this region is threatened overexploitation to 

compensate the shortage in the rainfall. This study aims to have a 

new insight about the main factors affecting groundwater quality and 

distribution by using the hydrogeological, geophysical, and remote 

sensing data as an integrated approach.  

The hydrogeological and hydrochemical data of more than 400 

wells are distributed in the study area are used to evaluate the 

hydrogeological conditions using ArcGIS 9.3 software. To study the 

subsurface structures, the gravity and magnetic data, which are in 

standered Geosoft database format, have been  analyized, processed 

and interpreted using the Geosoft software to detect the lineations in  

EW, NE, NW and NS directions by using textuer analysis extension. 

Source Parameter Imaging (SPI) for depth calculations of magnetics 

has been applied to calculate Depth To Basement maps (DTB). 

Remote sensing techniques and GIS are utilized to determine the 

topographic and morphometric parameters from digital elevation 

model (DEM).  

mailto:husseinjassas@yahoo.com
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The Total Dissolved Solid (TDS) has an average of 1930 mg/l 

and the groundwater type is varied from chloridic to sulphatic. The 

results show that the main factors controlling groundwater chemistry 

are the evaporation process, dissolving of the evaporite rocks, and 

weathering of the carbonate rocks. The general groundwater flow 

direction is from west to the northeast and southwest following the 

topography (Fig. 1). The main recharge area is the elevated portions 

around the Gaara uplift and the formations outcrops along the main 

valleys such as Wadi Horan, while the discharge zone is along the 

right bank of the Euphrates as interflow or springs. Gaara and 

Mullusa aquifers are considered the most important aquifers 

regarding the quality and quantity of groundwater. The depth of 

groundwater level is ranging from less than 5 m to about 400 m, 

where the depth is increasing westwards.   

Studying the Decompansative Anomaly Map (DAM), the 

satellite gravity model (GRACE), the Differential Reduced To the 

magnetic Pole map (DRTP) (with its regional map) and DEM map 

show that a NS trending gravity and magnetic high at the extreme 

west of the Western Desert. The gravity high that lies to the west of 

Ha'l Arch with amplitude of about +5 mGal, has northern and further 

southern extensions in Saudi Arabia territory. This high is associated 

with basement low (close to 9 km deep) which could be interpreted as 

structural high. This structure coincides with the groundwater and 

surface water divider, thus this can confirm the effect of the 

subsurface structure on the ground surface. Moreover, the structure 

controls on the aerial aspect and directions of the watersheds in this 

area (Fig.2). No obvious relationship between the density of gravity-

derived lineaments and the groundwater quality has been noticed. 

However, the distribution and of the gravity anomalies and the 

"interpreted" faults play an important role in the watersheds 

arrangements and stream courses, where the main streams follow 

trends of the faults with predominance of NE trending normal faults. 

Finally, it is notable that most of fresh groundwater has a good 

accordance with Ha'il Arch (and Rutbah High), which appears as NS 

trending basement high at a depth of about 6 km. This can be 

explained by the increasing recharge rate along this structure due to 

the intense fracturing.  

The results of the morphometric analysis reveal a total of 38 

watersheds in different directions (Fig. 2). These include 6 major and 

32 minor watersheds. Most of these watersheds drain water towards 

northeast and east. Elongated shape characterizes most of the 

watersheds, whereas the ellipsoidal shape is predominant in the 
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northwestern part. The elongated shape results in increasing flow 

path, which in turns increase the infiltration rate (recharge) 

opportunities, and decreasing flooding peak and thus decreasing the 

erosion energy. Parallel and rectangular patterns are the predominant 

(Fig. 1), which indicate the effect of structural factor. The low 

drainage density is another indicator of the high recharge rate, where 

the fractures and joints accelerate the recharge process and trigger the 

karst phenomena.   

The aforementioned results of these different databases give a 

reasonable answer for the question “why we have a relatively low 

salinity and renewable groundwater in some aquifers of such arid 

region”. Finally, it is concluded that such integrated use of the 

geophysical, DEM, geological and hydrogeological data in ArcGIS 

environment is useful approach in determining groundwater potential 

zones and quality. This approach is applicable to other arid regions 

and helps the local authorities make informed decisions about 

sustainable groundwater management.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Location map of the 

study area as a satellite image 

with the distribution of 

groundwater wells, key 

boreholes, groundwater level 

contours, flow direction and 

drainage network 

Figure 2: Tilt Derivative of the 

Decompansative Anomaly Map 

(DAM) of the Western Desert 

with interpreted faults 

(superimposed in white color is 

adopted from [2]. Note the 

accordance between the gravity 

highs and the watersheds and 

faults 
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ABSTRACT 

The study area is located in northwest of the Baghdad city, 

within the stable shelf, and in the range of Rutba – Aljazera zone, 

[1].which starts from entering the Euphrates River Iraqi territory near 

the Qaim city to ending lake of Haditha dam within Anbar province. 

  The aim of this work is building on the geomorphological 

phenomena of the Euphrates River as morphostructure parameters of 

the area and its sub-surface reflections. The behavior of the Euphrates 

River was studied starting from its entry into Iraqi territory near the 

Qaim city until it reached the lake of Haditha dam for a distance of 

110 km. For the purpose of obtaining a careful study, this distance 

was divided into 11 stations by 10 km per station as well as, studied 

the sinuosity index, shapes and its longitudinal section of the river. 

The above data confirm, that the study area is located within 

the stable shelf depended on the sinuosity index (Fig 1). For the 

sinuous index, three stations, which were of the zigzag type, 

especially the E-F station, which indicated the presence of a 

morphostructure phenomenon in the area. The increase in the sinuous 

of the river indicates weak areas, whether due to the faults that 

consist of structure factors or brittle rocks[2]. 

The rate of valley width (Fig 2) and the depth of drilling for 

the river indicated, that the vertical movement is still continuing in 

this area by continuing to deepen the river. The shape of the river 

(sinuous and winding) due to the operations of uplifting Tectonic. As 

well as, the longitudinal section of the river indicates, that the study 

area is trending to eastward towards a lake of Haditha dam. 

It should be noted that the general trend of the Euphrates 

River is change from the southeast before entering Iraqi to the east 

and then returning to the southeast direction after crossing Haditha 
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dam.The change took place in the direction of the Euphrates river 

from southeast to east is the result of presence of  the main fault 

(Anah-Qalat Dizeh), which divides the Aljazera –Rutba zone into two 

parts. 
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Figure1. Illustrated the 

relationship between sinuosity 

index and workstations of the 

Euphrates River. 

Figure 2. Illustrated relationship between 

valley width and workstations of the 

Euphrates River.  
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ABSTRACT  
Geological interest in the Western Desert of Iraq began in the 

early 1930s when gold was found in the Ga'ara area. The Western 

Desert is a part of the northern Arabian Platform, where relatively 

thin Phanerozoic sediments cover the Precambrian continental 

basement complex which contains north- and northeast-trending 

fractures. The lithological column of the exposed rocks in the 

Western Desert consists of limestone, dolomitic limestone, dolomite, 

sandstone, marl, claystone and phosphorite with rare gypsum. The 

rocks have been faulted, fractured and exposed in major plateaus after 

they have influenced by movement of, Hijaz, Najid and Alpine 

Orogenies [1]. The depth to basement of sedimentary basins is an 

important factor in the exploration of hydrocarbons and tectonic 

analyses. Basement outcrops are absent in Iraq. Furthermore, no 

wells have reached the basement; thus the basement lithologies, 

structures and depths can only estimate indirectly. Previous depth 

estimates based on aeromagnetic data ranged between 7 and 10 km 

with a general north, northeast and east directed slopes [2]. The 

shallowest basement depths were aligned in a north-south and north 

northeast to south southeast trending directions, extending from 

Saudi Arabia through west Iraq. It is important to state that the 

basement in the Western Desert of Iraq cannot be imaged with the 

available seismic reflection profiles as they have a relatively bad 

quality. Scattered seismic reflection studies and exploratory deep 

wells by various petroleum companies have shown that the Western 

Desert is a potential region for petroleum resources. However, there 

has not been sufficient seismic exploration to determine the total 

petroleum potential of the region. To determine its potential, more 

geological work and a better understanding of the subsurface geology 

of the Western Desert is needed. One method to determine the extent 
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of the sedimentary units to determine the average depth of basement 

from potential data. There are several methods to accomplish this but 

a relatively simple method is to estimate the depths from a power 

spectrum analysis. The basic principles of the spectral analysis using 

magnetic data were first discussed by [3]. The procedure involved to 

estimate basement depth has been done by divided the Western 

Desert to fifty five grids with window size of half degree for 

differential reduce to magnetic pole (DRTP), (Figure. 1). The power 

spectrum method was used on DRTP data to estimate the depth to the 

Precambrian in the Western Desert of Iraq and for that purpose cell 

size chosen to be of 2Km. Energy spectrum is calculated for each 

grid, then a map of basement depth is calculated (Figure. 2). 

Paleozoic deformation formed a series of basins that vary in depth 

between 4.5 and 11.5 km [4 and 5]. There is an elongated probable 

depression in the western and southwestern parts that trends in a 

northwest-southeast direction. In the north portion of the Western 

Desert, there is another depression and there is a tongue-like 

depression in the eastern portions of the study area. The depth map 

indicates that the Western Desert is composed of a complex region of 

deep and shallow basins that may be further explored for 

hydrocarbons. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Windows of (0.5) degree that covered the Western Desert, 

on DRTP map [4]. 
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Figure 5.19: Depth to basement inferred from DRTP of the Western 

Desert, yellow polygons represent the expected gas and oil fields [4]. 

Keywords: Western Desert; Magnetic; Depth to Basement; Power 
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ABSTRACT  
     The Western Desert is selected to study its tectonic zones by using 

airborne magnetic survey that performed by the French firm 

Compagnie General de Geophysique (C.G.G.) in 1974. The flight 

line spacing is 2 km for most of the west and south of Iraq. Tie line 

spacing is 10 km. The flight lines are oriented in the NE direction and 

the tie lines in a NW direction. The main aim of this study is to 

reprocesses and analyzes the aeromagnetic data to identify the 

tectonic setting, possibly to reconstruct the tectonic mapping. 

Understanding the geology and tectonics of region is crucial to oil 

exploration of selected area. New advanced processing and 

interpretation of the aeromagnetic data by using new software 

program has been achieved using Geosoft software. The tectonic of 

Iraq is basically influenced by the Alpine tectonic in the central and 

N and NE Iraq whereas the western part of the country is influenced 

mostly by older tectonics from the Carboniferous onwards, especially 

during the formation of the Rutba Uplift starting from the Late 

Triassic. According to [1] the Western Desert is divided into 

longitudinal tectonic zones according the tectonic history. These are: 

1.Rutba-Jezira Zone: A Syn-Hercynian basin NW-SE, N-S and E-W 

antiforms and 2. Salman Zone: A Syn-Hercynian Uplift with N-S 

antiforms. Pseudo-gravity (PSDG) transform essentially consists of a 

reduction to pole and a vertical integration to simplify the anomaly 

such that the pseudo gravity anomaly due to a uniformly, induced 

magnetized body has the same shape as the gravity anomaly due to 

the same uniform density body. Pseudo-gravity has been used to map 

contacts [2]. For more regional view this transform has been done for 

the vertical integration of the differential reduced to pole (DRTP) 

map. On this regional map, the three proposed zones were determined 

and ascertain as will be explain later, and for the boundaries of those 
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zones tilt derivate (TDR) is applied on the pseudogravity map 

(Figure. 1). The proposed central zone could be formed due to rifting 

phase of paleo Tethys Ocean that separated the Eastern zone from the 

Western zone and later due to effect of Alpine Orogeny to form a 

secondary foreland basin, whereas the eastern zone represent uplifted 

zone (the bulge) that fallow the formation of the primary foreland 

basin. In TDR of PSDG of DRTP map (Figure 2) the suggested 

eastern zone lies over Salman zone, but with more width especially 

towards the west and the east (notice the zero contour line of TDR), 

this is the case for regional domain and not super imposed directly on 

the surface, also there is significant distortion in the habitat of 

structures (E18) causes two relatively negative anomalies (E15 and 

E20) that formed due to effect of Abu Jir faults zone. The proposed 

central zone (white texts) has a clear negative elongated anomaly that 

extends towards NW-SE, but it is also has a lateral slip (C19), it is 

thought to be due to effect of a strike slip fault that affected the 

proposed eastern zone. The proposed western zone (yellow texts) has 

a positive gradient towards the west. 14. Paleozoic traps (yellow 

polygons in figure 2) are habitually restricted by high gradient zones 

with small regions of closure with some traps related to basement 

faulting surrounded by several faults. 
 

 

 

 

 

 

 

 

 

 

Figure 1: PSDG map of the vertical integration of DRTP with zero 

contour line of TDR of the Western Desert [3]. 
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Figure 2: Tilt derivative of Pseudo-gravity of differential reduced to 

the pole with zero contour lines with faults in all direction (white 

colour) of the Western Desert [3]. 
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ABSTRACT  
   The Western Desert of Iraq is part of the northern Arabian 

Platform, where relatively thin Phanerozoic sediments cover the 

Precambrian fractured basement complex. Fault systems within the 

basins have firstly been recognized by means of Landsat TM data 

because of the deficiency of seismic reflection and well data. The 

tectonics of Iraq is influenced by Alpine tectonism except the western 

part of the country, which is influenced by older tectonic events from 

the Carboniferous onwards. The Western Desert divided to the 

Rutbaa-Jazira zone (a Hercynian basin followed by formation of the 

Rutba uplift with NW-SE, N-S and E-W antiforms and Salman zone 

(a Hercynian Uplift with N-S antiforms). Decompensative gravity 

anomaly map DAM was used to interpret the crustal structure. It most 

likely represents upper crustal density sources, so it is better than the 

other gravity maps. Major fault zones correspond to the NW-SE Najd 

and Nabita Fault Systems and the NE-SW and E-W Transversal 

System. Main NW-SE fault system interpreted chiefly as normal 

faults that separate horsts and grabens and it will be reversed in case 

of inversion, while E-W and NE-SW lineaments are generally strike 

slips faults that plays main role in distribution of geological 

structures. Later strike slip fault systems due to oblique extension and 

compression forces could be formed maxima and minima that may 

due to the effect of transpression and transtension effects respectively 

(Ramsay and Huber, 1987). N13 and N13a lineaments give good 

figure of Abu Jir fault zone which looks to be compounds of set of 

NS and NW faults trends and separates Salman Zone from 

Mesopotamian Zone (Figs. 1 and 2). In central zone C6 there is an 

intersection between the sets of lineaments bounded the most 
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A
b
u
 

Nukhaib 

attractive negative anomaly that regarded as a part of Nukhaib 

Graben. In order to help identify the structure makeup of the basins, 

an analysis of existing gravity data was carrying out. Decompensative 

anomaly map (Figs. 1 and 2) shows three prominent gravity minima 

including a north-trending low in the west, a circular low caused by 

an intrusion or salt diapir in the central Western Desert and a 

northwest-trending low amplitude low in the eastern Western Desert. 

These gravity lows that are assumed to be the main basins and are 

separated by a series of NNW-SSE gravity maxima. To additional 

understand the tectonic and the structural makeup of the basins, a 

derivative and CET (Centre for Exploration Targeting) analysis was 

applied to the gravity data. The CET method is supposed to provide 

unbiased lineament results, but to test the CET results, a variety of 

derivative methods (e.g., total horizontal, theta, analytic signal, local 

phase and local wavenumber) were applied. Lineaments which be 

related to faulting were determined using maximum values for total 

horizontal, analytic signal, local wavenumber and zero contours for 

local phase derivatives. Four sets of lineaments were determined 

using the CET grid and derivative analysis. These lineaments are 

thought to be related to the formation of the basins in the Western 

Desert. 
 

 

 

 

 

 

 

 

 

 

 

Figure 1: NW-SE and N-S faults superimposed over decompensative 

anomaly map of the Western Desert 
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Figure 2: NE-SW and E-W faults superimposed over decompensative 

anomaly map of the Western Desert 
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ABSTRACT  

The study area lies in the extreme southeastern part of the 

Western Desert. It includes two prominent features; Karbala-Najaf 

Plateau and Al-Razzazah Lake. Tectonically, it is bounded Abu Jir 

Fault Zone that represents the boundary between Stable and Unstable 

Shelves of Arabian Platform. The Plateau is elevated about 100m 

relative to the surroundings and the northern and southern outcrops 

show a succession of clastic rocks represented by Injana Formation 

(upper Miocene) underlies Dibdibba Formation (Pliocene) that 

unconformably underlies a gypcrete bed (Quaternary)   (Fig. 1).  

Many authors referred that the Plateau developed as a huge 

alluvial fan, according to its shape and sediments analysis ([1], [2] 

and [3]). However, a recent study concluded that the present shape of 

the plateau is related to the tectonic-erosional action, where the 

western side of the Abu Jir Fault was uplifted first then Dibdibba and 

Injana formations eroded to leave the plateau standing out at the 

eastern side of the Fault [4]. In addition, [4] added that the Plateau – 

Lake area is related to a subsided NW-SE trending basement graben.  

This study aims to present a new model for the evolution of 

Al-Razzazah Lake and Karbala-Najaf Plateau utilizing the 

geophysical, geological data and satellite imagery. Quantitative and 

qualitative interpretations of gravity and magnetic fields were 

obtained by using different types of derivatives and filters. Texture 

analysis was applied to detect faults and contacts, which were 

compared with the available seismic sections. However, Digital 

Elevations Model (DEM) was used to outline the surface limits of the 

elevated area. The geological map and thickness maps of Dibdibba 

and Injana formations were used as integrated data for the proposed 

model (Fig.1). 

The results show that the study area was affected by sets of faults in 

different directions during post-Pliocene age (the end of deposition of 
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Dibdibba), which is tectonically coincided with the Alpine collision 

and final folding and thrusting event (Fig.2). The faults uplifted the 

southern part of the structural low (the graben) to form the Plateau, 

while the northern part remained as a depression to form the Lake. 

The faulting also parallelly uplifted the area just next to the western 

side of the plateau (western uplift) i.e. terminated the westward 

uplifting of the plateau (Fig.2). The power spectrum analysis of the 

gravity anomaly causing the plateau shows an estimated source at a 

depth of 2880m, while it shows deep to shallow sources; 6450m to 

1770m for the western uplift. The faults of the western uplift are 

partly assigned on the geological map. Moreover, the faults are 

responsible the evolution of Al-Razzazah and Al-Habbaniyah Lakes 

and Bahr Al-Najaf Depression (Fig.2).    

  The implications of the present study suggest that the Plateau 

– Lake area has the same geological history until the end of 

deposition of Dibbdiba Formation. This interprets the relatively high 

thickness of Miocene-Pliocene sequence in the extreme west of the 

Mesopotamian Foredeep relative to the area lies immediately 

southwards (Fig.1, the thickness map of Dibdibba). The shape of the 

boundary between Stable and Unstable parts in the study area might 

play an interesting role in distribution the Alpine stresses and form 

these two features (Fig.1). 

                                                          

                                                                 

                                                             

 

 

 

 

 

Figure1: Map shows the study area within the central part of Iraq, the 

thickness of Dibdibba Formation is superimposed showing two 

depocenters, Injana and Dibdibba formations and the gypcrete bed 

are displayed in the inset 
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Figure 2: Residual gravity map of the study area shows the 

interpreted faults (the bold white color is a regional fault), note the 

distribution gravity highs and lows that could be interpreted as uplifts 

and grabens 
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ABSTRACT 

  In the present day, water resource has become severe problem in 

all over the world because the environmental change into aridity 

climate. Two types of water resource can be classified on the 

world is surface and ground water which is consider useful for 

agricultural. Iraqi country suffered from scarce resource during 

recent years resultant of degradation in the climate. Remote 

sensing and geographical information system (GIS) are suitable 

tools for groundwater feeding and reservoir constriction. The study 

area lies in the western desert of Iraq which comprise by 

topography gradually increase in elevation from east towards the 

west with some exceptions. All wadis or valleys are intermittent 

because of affected by large lineaments. The main aim of this 

study is to prepare thematic image of Lineaments map and density, 

drainage map and densities using digital elevation model (DEM) 

with spatial resolution 30m. Each thematics maps were produce 

are intersected to create map of ground water feeding and reservoir 

construction. Geographically, the study area lies within two zones 

(N-37) (N-38). Tectonically, the study area is located within two 

main zones: Rutba – Jezira Zone and Salman zone. Generally, the 

Western Desert is covered by carbonates, clastic and marl rocks. 

The drainage system of the study area was divided into six main 

sub-basins. Lineament density map is produced to calculate 

frequency of the lineaments per unit area. This analysis is used to 

produce a map showing concentrations of the lineaments 

throughout the study area. The density map of lineament and 

drainage was prepared and classified into high, medium and low 

densities. The values of the lineament and drainage densities are 

mathematically intersected; the obtained results are used to 
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determine the suitable areas for groundwater feeding and reservoir 

construction. 

  The study area lies in the western part of Iraq they bounded from 

Euphrates River in the east to the Jordan boundaries in the west. It 

covers about 48542Km
2
, which is determined by the fallowing 

coordinates34° 25'00'' - 32° 00'00'' latitude and 39° 00'00'' - 43° 

20'00'' longitude (Fig.1). Climatology, the study area has an arid 

climate depending on the metrological data from 1990 to 2002. 

The study area lies within Inner Platform within two main 

tectonics zone Rutba – Jezira Zone and Salman zone (Fouad, 

2010). The geological formations are range in age from Permian to 

Quaternary (Sisakian and Mohammed, 2007). They are comprised 

mainly of carbonate and calstic rocks. 

 

Figure 1: shows Location, Tectonics and Geological map of the 

study area 
 

   We used ERDAS imagine to produce eight shaded image. The 

first four overlay shade image has different sun azimuth (Abdullah 

et al., 2010) which are 0, 45, 90 and 135, while the second four 

shade image have 180, 225,270, and 315. 30° the solar elevation 

with ambient light for good contrast is implemented in this 

process.   

   The lineament extraction algorithm of PCI Geomatica software 

consists of edge detection, thresholding and curve extraction steps 
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(PCI Geomatica, 2001). These steps were carried out over two 

shaded relief images.  

    Lineament extracted from both images reveal the significance of 

NW-SE, N-S, E-W and NE-SW oriented lineament sets which are 

interpreted as same as orientations of fault lines and field data 

orientations. The extracted lineaments from shaded relief image 

with sun angle of 0°, 45°, 90° and 135° are mostly resemble a 

positive system lines in the area. The most important feature in the 

area is the presence of topographic relief pattern, which means 

there is good relationship between the lineaments and topographic 

relief pattern distribution. 

 On the other hand, the lineaments which extracted from shaded 

relief image with sun angle of 180°, 225°, 270° and 315° are 

mostly resemble a negative System lines in the area. The most 

important feature in the area is the presence of drainage lines 

patterns and fault zones, which means, there is good relationship 

between these lineaments and drainage pattern system distribution 

especially with third and fourth river orders. 

   The purpose of the lineament density analysis is to calculate 

frequency of the lineaments per unit area. This analysis produces a 

map showing concentrations of the lineaments over the studied area. 

The resultant thematic map for lineaments density is illustrated in Fig 

(2). The search radius showing (8) Km is the better to calculate . The 

search radius increases whereas a high density area increases. The 

density map of lineament are prepared and classified into High, 

Medium and Low density.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2: Lineaments Density in the study area 
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Drainage pattern is one of the most important indicators of hydro-

geological features, because drainage pattern and density are 

controlled in a fundamental way by the underlying lithology (El-

Naqa et al., 2009).  

   In general, low drainage density is characteristic of regions of 

highly resistant or highly permeable surface and low relief and 

vice versa (Singhal and Gupta, 2010). The drainage density map 

(fig.3) is classified into three classes varying from very low to 

very high density. The zones of high drainage density have poor 

groundwater prospects and gradually the zones of lower drainage 

density zones have better groundwater prospects.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Figure 3: drainage density of the study area 
 

 

 

 

 

 

 

 

 

 
 

 

Figure 5 shows Suitable areas for feeding groundwater from 

intersecting of low density of drainage /high density of lineaments  
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Figure 6: Suitable areas for water reservoir construction intersecting 

of high density of drainage / low density of lineaments 

 

 

 

 

 

Keywords: Western Desert; Density; Lineament; Drainage.  
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ABSTRACT  

    Bauxite deposits were discovered in the north of Hussainiyat area 

in the western desert of Iraq which occurs as lenses Karst type's 

within Kaolinite deposits of flinty nature preserved as karst formed at 

the surface of Ubaid formation. Many previous studies such as 

Mustafa and Abdul Amir, 1989, Mustafa et al., 1991, Kasir et al., 

1992. tried to discover the karst of Bauxite deposits. Recently, 

Remote sensing data plays a vital role for geological mapping and 

mineral exploration, Spectral signature Analysis technique has been 

utilized to identify the Bauxite deposits occurrences in the western 

desert Fig.1. Spectral signatures based identification gives good 

results compared to band ratio method, (Das 2008, Pal et al. 2007, 

2011).Landsat8 Satellite data Operational Land Imager sensor (OLI) 

acquired 2017 has been used in this research which converted from 

digital data to reflectance values. The main aim is to select pure 

pixels, which represent the pure spectral signatures of bauxite 

deposits in the study area Fig. 2 for this reason, spatial and spectral 

reduction is required to get the pure pixels in the image and to cluster 

pure pixels using n-Dimensional scatter plots Fig.3 and finally treated 

as pure signature. The spectral reduction has carried out using 

Minimum Noise Fraction (MNF) Fig.4 to segregate noise in the 

image data to determine the inherent dimensionality of reflected 

Landsat8 (OLI) data to reduce the computational requirements for 

subsequent processing and interactively to locate pure pixels within 

the data set projecting n-dimension, the spatial reduction using Pixel 

Purity Index (PPI) used to find the most spectrally pure pixels in 

present study, the classification algorithms of Spectral Angular 

Mapper (SAM) and Mixed Tune Matched Filtering (MTMF) have 

used to classify the image using ENVI (V5.3) software. The matched 

filtering (MF) shows the Bauxite deposits Fig.5 using linear spectral 

unmixing algorithm (Jin et al. 2009).  
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The spectral unmixing (sub pixel classification) used to estimate the 

landcover components at sub-pixel level is called as spectral mixture 

modeling using Linear spectral approach.  

Using remote sensing techniques in mineral exploration to 

determine bauxite ore deposits prospecting which carried out by 

spectral unmixing analysis, SAM, MTMF classification can be 

used in similar area for identification the bauxite ore deposits.   

 

Keywords: Remote Sensing Landsat8 OLI; Pixel Purity index; 

Minimum noise fraction; linear spectral unmixing; mixed tune 

matched filtering.  

  



  

46 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

                                                                             Figure 2. Bauxite 

spectral signature 
 

 

 

 

 

 

 

 

Figure 1. Location map of study area 

 

                                                                 

  
                            

 

 

 

 

 

 

 

 

 

 

  Figure 3. MNF plot of study area    Figure 4. Result of MNF of     

study  area 
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Figure 5. Showing of Bauxite Deposits 

 

 

References:  
[1] Das, I.C., 2008. 

[2] Jin, X., Paswaters, S., and Cline, H., 2009.  

[3] Pal, S.K., Majumdar, T.J., and Bhattacharya, A.K., 2007.  

[4] Pal, S. K., Majumdar, T. J., Bhattacharya, A. K., and 

Bhattacharyya, R., 2011.  

[5] Mustafa and Abdul Amir, 1989.  

[6] Mustafa et al., 1991. 

[7] Kasir et al., 1992. 

 
 

 

 

 

 



  

48 
 

The Differences Between the Paleozoic Succession 

Thickness and the Estimated Depth of the Basement in 
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ABSTRACT 

    The available geologic data from deep wells drilled in the Western 

Desert of Iraq about the thicknesses of Paleozoic and Mesozoic 

Formations and with the basement depths estimated from 

aeromagnetic data has been used to draw contour maps concerning 

their distributions. The basement depths are ranging between 5000 to 

12000m (Fig.1) and these reflect the great thickness of the 

sedimentary cover represented by Paleozoic and Mesozoic (in certain 

area) successions. The total thickness map of the Paleozoic 

successions is plotted from the published information of the isopach 

maps for all Paleozoic Formations gathered from the deep wells 

drilled in the area (Fig.2). 

The differences between the basement depths and the 

Paleozoic thicknesses are so great (Fig. 3). The Mesozoic thickness is 

determined from drilled wells distribute in the area (Balad, Therthar, 

Anah, Sammara and Tikrit) (Fig.4). The summation of the thickness 

of the Mesozoic successions taking in certain area from these wells 

with the Paleozoic Formations did not provide an answer to such 

differences.  

The estimated depth of the basement should be reconsidered 

to overcome the controversy about its depth. The increased thickness 

towards the west of the western desert has the impression of the 

importance of such area for future exploration for oil and gas. 

Seismic lines should be carried out to solve such controversy in 

addition to use other geophysical data.      
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Fig(1): Basement depth contour map estimated from  

aeromagnetic data (C.I. 200 meters)  

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig(2): Total Paleozoic thickness map as determined from isopach 

maps of the whole Formations as provided by the drilled wells. (C.I. 

100 meters) 
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Fig(3): The differences between basement depths and the total 

Paleozoic  thicknesses (C.I. 250 meters) 

 

 

 

 

 

 

 

 
Fig. (4): Mesozoic thickness map drawn from the data of drilled wells 

in the area   (C.I. 100 meters) 
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ABSTRACT 

      Tar Al-Sayed area is one of the distinguished geological area in 

Iraq located some 100Km southwest of Baghdad, west of Karbala 

Governorate, south of    Al-Razzaza Lake, and it is restricted within 

an area of about one square kilometer. Geological exposures in this 

area consist of clastic sedimentary succession related to the Upper 

Miocene – Pliocene Cycle, and represented by Injana and Dibdibba 

Formations (Figure 1).  

 

 

 

 

 

 

Figure 1: Location map of studied area (after Sissakian and Fouad, 

2012). 

      Tectonically the area lies within the Stable Shelf in which the 

bedding planes are horizontal (Jasim and Goff, 2006). The area is 

characterized by the presence of many geomorphological, structural 

features, in addition to various sedimentary structures. 

      The geomorphological features include: mesa, butte, cliffs, caves, 

pseudo caves, sinkhole, and natural bridge. The structural features 

include: systems of joints, rock fall. Sedimentary structures include: 

horizontal bedding, cross bedding, convolute bedding, laminations, 
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channels, ripple marks, mud balls, veins, mud cracks, borings, 

burrows, dikkaka, and flute cast (Figure 2). 

 

 

 

 

 

 

Figure 2: Some of the geological features in the studied area. 

       
 The accessibility to the area is direct and easy due to the 

horizontality of the area and availability of the road network directed 

to this area. Accordingly we propose that this area could be possible 

as a geo park after completing the necessary requirements that 

include; mapping a labeled outline of the major features with are 

present in the area, construction a local network of roads and 

corridors that help in reaching every spot in the area, and   

introductory model of the area, and defining each feature by 

definitional signs. 

      This geopark may be used in several directions such as; tourism, 

geological comp for field work for students and researchers. 

Furthermore manual for the area are may be printed so as to be used a 

guide for the area. 

      The requirement of geopark establishment needs a regional area 

according to the UNICCO conditions, however the present area 

extends along restricted boundaries of local nature with a high degree 

of scientific geological features. 

      Management o geopak may be conducted by a local committee 

that will provide the necessary requirements.           

 

  Keywords: Geopark, Sedimentary Structures, Dikkaka,   
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ABSRRACT 

This research aims to study the geotechnical properties of limestone 

rocks of Euphrates Formation in Haditha area and geological 

engineering evaluation. The properties were evaluated according to 

standard specifications (1) for indicating the suitability as 

constraction stone Dimension stone according to specifications. This 

study included two stages, the first including geological and 

engineering geological survey according to (2), (3) and (4) The 

Limestone samples were collected from three stations  which are 

Haditha, Parwana and K3. The second stage including the 

geotectonical test petrophysical properties including water content, 

dry density, partial porosity, total porosity, percent of water 

absorption and degree of saturation(5) and (6). Table -1. The research 

result revealed that the Limestone rocks in the study area is high 

porosity and low density. Also the mechanical properties included 

flexure strength, unconfined compression strength and mechanical 

abrasion,Table-2, these properties show that the rock of the study 

area  has high mechanical abrasion and resistance and flexture 

strength class within the standard specification (ASTM-C,586-

99,2004) low compresion strength for the first station and moderately 

high to high for the second and third station  
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Figure -1- Location of the study area. 

Table -1 Petrophysical properties test result. 

Statio

n No. 

Porosity Moisture 

content 

Dry 

Density 

(Kg/m
3
) 

Specific Graphty Gs Sat.Degr

ee 

Absorb

sion 
 ń%  n% 

App. True 

1 A 21.3142 24.2443 0.7433 1967.5 2.2099 2.5971 0.8791 12.3223 

B 20.6251 23.8429 0.2689 2001.7 2.2401 2.6284 0.8650 11.9112 

2 A 17.2484 21.7520 0.1564 1972.7 2.1902 2.5211 0.7925 11.0264 

B 19.1032 24.3738 0.1494 1932.1 2.1758 2.5548 0.7837 12.6151 

3 A 10.0751 12.8687 0.1329 2172.9 2.3016 2.4939 0.7829 5.9222 

B 10.2815 13.0196 0.1530 2213.5 2.3437 2.5448 0.7897 5.8818 
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Table-2 Mechanical properties test result. 

Station No. Flexture 

strength(N/mm
2
) 

Average (Mpa) 

Unconfined 

compression 

strength 

 Abrasion % 

1 --- 11.6 52.402 

2 5.8 23.52 52.493 

3 5.144 50.16 53.353 

 

The geotechnical test results correlated with  the standard 

specification, (5) and (6) which show that the Limestone rocks in the 

study area is suitable for using as building stone (constraction stone). 

Keywords: Geotechnical properties; Limestone; Euphrates 

Fm.;constraction stone; Hadith area. 
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Akkas field, Unconventioal Gas Resevoir,Deep wells, in 

western desert  , Iraq 

Aboosh H.Al-Hadidy
*
  

NOC-kirkuk* 

INTRODUCTION: 

 Akkas field is located  to Northern extension Hail- Rutbah 

Arch in western Iraq desert which is apart of the stable shelf of 

Nubio-Arabian shild, within the stable shelf zone of Arabain Plate 

fig-1 .Lower Paleozoic succession  presents a prospective target for 

exploration , as it certain light and sweet gas as proven by  Akkas  

field, in the  Iraq western desert. 

 The Khabour formation(Ordovician) is the oldest formation of the 

lower Paleozoic strata of Iraq, fig-2  which is the primary gas 

reservoir target in Akkas field and may provide significant gas 

reserves in the 21 st century . 

Recent discoveries and exploration of older Paleozoic successions 

only started in 1990S,and was limited to the western desert neare 

Jordan,Syriaand Saudia Arabia. The Paleozoic succession is 

incomplete due to significant hiatuses as Permian is missing in Akkas 

field .and thin Mesozoic  section. The Khabour formation total 

thickness 1913m in Akk-1 subdivide in to seven members according 

to sand/shale ratio. 

Tthe Paleozoic section has been focused in the shallow  depth 

compared with eastern Iraq. The crystalline basement and Cambrin 

rocks are neither cropped out , nor were those drilled by any wells. 

Precambrain basement at depth of probably between 4 and 6 km,) , 

lies at depth about (5.5 -7) Km. IPC,1960., The lower contact of the 

the formation was not reached  in drilled at well Akk-1 ,while the 

formation is unconformably overlied by Akkas formation (Silurain) . 
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An Unconventional reservoir: 

 An Unconventional reservoir Natural Energy Source for the 

Future” contains a few key words like Unconventional Energy Source 

Tight Gas Reservoirs, Conventional reservoirs are those that can be 

produced at economic flow rates and that will produce volumes of oil 

and gas,Fig-3. 

Fig-2 
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Four criteria that define basin-centered gas accumulations, 

including low permeability, abnormal pressure, gas saturated 

reservoirs. Although "tight gas sands" are an important  basin-

centered gas reservoir, not all of them are  Basin-centered gas  

(BCGAs).igure 1 depicts the resource triangle of both the 

conventional and unconventional resources 

Resevoir Target:  

 The Khabour formation is  the oldest formation of the lower 

Paleozoic strata of Iraq, which is the primary gas reservoir target in 

Akkas field, which is may provide significant gas reserves in the 21 

st century .In general  Kabour  Formation is characterized by three 

series  of  transgression " Early  and  Late  Ordovician " while 

regressions in Middle , Late Ordovician. structurely is accompanied 

by small fault truncated. At Northern end by Anah –Fatha fault , E-W 

trending of Anah graben, Akkas field is an structural trap formed by a 

faulted anticline To improve porosity and pearmeability prediction to 

level of accuracy of geoloigical control (texture, tectonic, fault 

style)and thermal maturity. 

  The reservoir quality decreasing with increasing thermal 

maturity reflecting temperature control on sandstone matrix porosity 

is diageniticaly reduced with depth as the best reservoir is Zone2- 

middle K1,  Identifying the different types of reservoirs (fracture vs 

standard Matrix.by (( Well log Analysis Petrographical Methods, 

Natural vertical fractures are important factors in the economic 

production of gas from tight reservoirs because the permeability of 

the natural fractures is almost always much higher than the 

unfractured rock. 
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SOURCE ROCKS: 

 Source Hot shale, lower silurain'" Hosuiba Member" of Akkas 

formation and equivalent rocks in the Aribian Peninsula are the 

source of light oil for one of the most profilic petroleum generating 

system and condensed gas Local variations of source rock and 

reservoir qualities are related to variations in the depositional system. 

The thick  Mesozoic (Cretaceous, Jurassic) overburden is Anaha 

Graben at about 20 km. North Akkas field and source  rock is lower 

structuraly1500m down as–An-2 well. So migration updip from Anah 

graben (Akkas Fm. Hot shale) Silurian to sandstone members to 

Khabour Fm. Ordovician in Akkas field and entrapment by graben –

horst structure as Akkas and neighbor  to South Anah graben 

structurely is accompanied by small fault truncated. At Northern end 

by Anah –Fatha fault , E-W trending of Anah graben, Akkas field is 

an structural trap formed by a faulted anticline . 
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Abstract  

 Six oil seep samples collected from six water springs within Hit area 

have been analyzed using Gas chromatography-Mass spectrometry 

(GC-MS) to determine their source, age and depositional 

environment. The results reveal heterogeneous oil sources of Jurassic 

and Triassic ages. However, all the studied samples show heavy 

biodegradation due to their seeping nature that exposed this oil to the 

air and hence bacterial attack. These oils are heavy due to the loss of 

their light alkanes (C1-C20). The hydrocarbon analyses of the oil 

seep samples indicate that the hydrocarbon is not originated from the 

Fatfha Formation and rather belongs to more than one source. These 

seeps are associated with the fracture system, especially those related 

to Abu Jir Fault Zone. The average of the stable carbon isotope ratio 

for six samples oil seep from the study area is ranging from (-28.07 to 

-28.73‰) that suggested the age of source rock lies between upper to 

late-middle Jurassic (Figure 2). The current study will focus on the 

most used and available biomarkers i.e. alkanes and acyclic 

isoprenoids, sterans, and terpanes. The result of whole crude gas 

chromatography is nil due to the oil seep samples are taken from 

surface which are biodegraded. The high value of C22 / C21 in all 

study crude oils for study area and low value of C24/C23 (Table 1) 

indicates that the crude oil samples of the study area are marine 

carbonate source rocks. 
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Figure 1: Iraq map with Basins and main oil & gas field (Al-

Ameri, 2011) and the location map in Hit area. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Cross plot of Carbone-13 isotope ratios of saturate 

versus aromatic hydrocarbon of six samples oil seeps in area study 

(Sofer, 1984). 
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Table 1: The results of mass chromatograms of hopanes (m/z 191) 

parameters for oil seep samples of study area 

ETR Ts 
Tricyclic terpane C28/C29 Steran 

ratio 
Name 

Sample 

No. C26/C25 C24/C23 C22/C21 

095 28 0.65 0.27 0.99 0.54 Hit 1 

0.95 26 0.67 0.26 1.08 0.48 Al-Maamora 2 

0.97 18 0.66 0.24 1.25 0.43 Wadi Al-Marij 3 

0.95 21 0.68 0.27 1.01 0.52 Al-Atait 4 

0.94 25 0.67 0.27 0.98 0.55 Hit 2 5 

0.96 16 0.65 0.24 1.19 0.47 Sradiah 6 

 

 

 

Keyword: oil seep, Hit area, biodegradation heavy oil, Jurassic, 

Triassic. 
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 مكامن الغاز المكثف العميقو في  الصحراء الغربيو العراقيو
 
 أمل كمال الدين**-عبوش حسين حسن* 
 

 كركوك-شركة نفط الشمال
 

 الممخص 
 يعد الغاز من المصادر المهم  والحديث  لمطاق  ا ةافة الةى الةنفط فةي بةدايات

عمةةى المكةةامن النفطيةة  لمعصةةرين  النفطيةة  الما ةةيج وركةةزت مرحمةةة االستكشةةافاتالقةةرن 
الثيثةةةي والطباشةةةيري ال ةةةحم  فةةةي كةةةل منةةةاطق العةةةراق ماعةةةدا منطقةةةة الصةةةحراء الغربيةةة  

مسةةاحة العةةراق والتةةي اثبتةةت تواجةةد الغةةاز المكثةةف والةةنفط الخفيةةف فةةي  2/3والتةةي تغطةةي
الةةذي يقةةل  فيةة  سةةمك  ج (Stable shelf)فةةي الرصةةيف المسةةتقر  مكةةامن الباليوزويةةك

فةةي وسةةط الصةةحراء   اثبةةت تواجةةد الغةةاز المكثةةف.واالوسةةط  تتابعةةات العصةةرين الثيثةةي
العراقي  في منطقة حقول عكاس والقائم في تكوين خابور  االوردوفيشيت المتكون من الغربي 

تعاقبات الحجر الرممي المكمني والسجيمي وتكوين البرج  الكةامبري االوسةطت وتكةوين عكةاس 
  السةميوري ت السةجيمي المشةع ص كصةخور مصةدرية و طائيةة ص والةذي يمثةل  احتيةاطي الغةاز 

 دان المجاورع شرق االردن وسوريا حقمي الريش  وتنف عمى التوالي. في العراق كما في البم
تتميةةز تتابعةةةات ومكةةةامن الباليوزويةةةك فةةةي الصةةةحراء الغربيةةة  بنظةةةام منصةةة  ترسةةةيبي  

والتةي   Mature Basinذات  احةواض رسةوبية نا ةجة  PaleoIraq platformواسةع   
ض الرسةةةوبي وانتشةةةار مكةةةامن تحةةةدد الكفةةةاءة الهيدروكاربونيةةةة الواعةةةدة مةةةن خةةةيل شةةةكل الحةةةو 

وعميةة   Hot shaleالحجةةر الرممةةي لتكةةوين خةةابور ا الوردفيشةةيت. وصخورالسةةجيل المشةةع 
 يمكن تحديد الحوض في الصحراء الغربية :

تكم  في الحدود 5ج5: يبمغ سمك  الغطاء الرسوبي الثانوي عكاس-رطبو  -حوض ريشة  
كفةاءع هيدروكربونية  عالية  وتةثثير العناصةر العراقي  فةوق نهةوض الريشة  العراقية  وب-االردني 

  رطب  عمى سماك  االغطاء الرسوبي  .-التركيبي  ونهوض  قوستحائل
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 يجيٍ يىقع يررفع رطجخ في انصحراء انغرثيخ -1-شكم 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 يجيٍ شكم احىاض انجبنىزويك )يُخفط انكعرح( وحىض عكبش -2-شكم 
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Natural Resources and its Environmental Importance 

 in Gaara Depression- Iraqi Western Desert 

 

Aqeel A. Al- Zubaidi 
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E. mail: aazubaidi@yahoo.com 

ABSTRACT: 

  Natural resources include geodiversity (abiotic factors), 

habitats, and biodiversity (biotic factors). Geodiversity includes rocks 

and minerals; landforms and natural processes;  soils; and water 

resources  (Gray, 2004). It is provide the framework for life on earth 

(Stanley, 2002). Many ecologists and naturalist refer to the 

relationships between geodiversity and biodiversity. The source of 

the data presented in this study depend on field surveys of the author 

to the Ga‟ara Depression during past decades.  

The geodiversity of Gaʼara Depression comprises: Rocks and 

minerals (Limestone, phosphatic limestone, marl, dolostone, marly 

limestone, mudstone, siltstone, sandstone, conglomerate, chert, Iron 

oxides). Land forms (plateaus,  pediments, mesas and butte, 

undulated hills, floodplains, cave and sand sheet . Water resources 

(Major and minor ephemeral streams flow controlled by topography. 

Subsurface: iterbedded of sandstone and mudstone of Ga  ara 

Formation produced aquifer at different level. Soil types (soils are the 

link between abiotic and biotic factors. Type of soil: Floodplains soil,  

Faidhat soil, Pediments soil and Sandy soil) (Mohammad and Al- 

Zubaidi, 2014). 
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Fig. 1: shows landforms and soil (sediments) of Gaara Depression- 

Iraqi Western Desert.  

Habitats of Gaara depression includes: a- plateau (plateau surface, 

escarpment, pediment, deep valley). b- Caves. c- Flood plains. d- 

Sand sheet.  

  

 

 

              Plate-1: different habitats in study area.  

 

Biodiversity includes 31 plants, 17 reptiles, 71 birds, 22 mammals, as 

well as nknown number of different kinds of invertebrates.   Dynamic 

of Ecosystem: The main two models are: Succession and Disturbance 

Theory.  
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Succession theory: Plants are growing and produce organic energy 

which provides food for herbivores, or primary consumers. 

Conditions then become suitable for growth and reproduction of 

carnivores, or secondary consumers, or tertiary consumers as well as 

omnivores, such as foxes, birds, etc. 

Disturbance Theory: Recurrent external environment variable within 

ecosystem, causes changes in ecosystem which includes: fires, 

storms, drought, diseases, pollusion, land-use activity, mining, and 

others. Organisms may be survive or perish, depending on impact 

forces. Recurrent draught years caused habitats degradation, loss in 

wild species, and serious threat to biodiversity. Proposed initiative 

will break these vicious cycles by using subsurface water to irrigate 

hotspots and habitats in which important species live.  

This study recommend to nominate natural protected areas distributed 

on habitats of pockets hotspots. Do not cultivate study area by field 

crops. Encouraging sustainable management of biodiversity. Water 

management to irrigate hotspots and habitats in which imoprtant 

species survive. 
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 تحضير بوليمرات متميئة )ىيدروجيل( لتحسين االراضي الزراعية والصحراوية 
Preparation Super Absorption Polymer (Hydrogel ) for 

Improving Agricultural and Desert Land 

 
 صبا ميدي خميل ،  فراس نايف جاسم ،سالم بينام سميم  

 االستشاري3 د. حمزة ياسين عيسى
 الكيمياوية والبتروكيمياوية /هيثة البحث والتطوير الصناعيمركز البحوث 

 petro@crid industry.gov.iqالبريد االلكتروني :
 

 الخالصة 
نظرا لمموقع الجغرافةي الةذي يحتمة  العةراق ج وتبةاين العوامةل الجغرافيةة المة ثرة فةي  

تربتهةةا ولمةةا كانةةت االرا ةةي الزراعيةةة تمثةةل مةةورداً  مهمةةًا لمنشةةاط االقتصةةادي لمبمةةد .يتنةةاول 
باسةتخدام بةوليمرات متميئةة  هيةدروجيل  ت1 البحث مشكمة التصحر وكيفيةة الحةد مةن التصةحر

% ت مةةةةن مسةةةةاحة االرا ةةةةي المنتجةةةةة 17اعيةةةةة فةةةةي العةةةةالم تمثةةةةل حةةةةوالي  ت. االرا ةةةةي الزر 
% 67%ت  من الغةذاء العةالمي .االرا ةي الزراعيةة تسةتهمك   40لممحاصيل ولكنها تنت    

% ت من كمية الماء المستخدم لي راض السكانية . 87ت من الماء العذب وهو ما يكافىء  
% ت ومتوقةةةةع أن تةةةةزداد حاجةةةةة 70مقةةةةدار  ب 1975أزدادت االرا ةةةةي الزراعيةةةةة  منةةةةذ  عةةةةام 

. كما متوقع زيةادة فةي شةحة الميةاع بالمسةتقبل بسةبب 2050العالم لمحبوب الى ال عف عام 
النمو السكاني وتغير المناخ والعوامل البيئة ذات العيقة بالري . فان  من المفيةد البحةث عةن 

طةة مةن أدارة جيةدة وتقنيةات وسائل لمحد من استهيك الميةاع مةن خةيل اسةتخدام وسةائل متراب
. ان التقنية الجديدة تكون ميئمةة لمبيئةة العراقيةة والسةيما فةي المنةاطق ت2  كف ة وصديقة لمبيئة

الشحيحة االمطار وفي حالةة زراعةة المنةاطق الصةحراوية التةي يصةعب عنةدها تقةديم الخدمةة 
 . ت3 ث يتعذر ايصال الماء بصورة دوريةليشجار او النباتات المعمرة حي

الهيميةةةات المائيةةةة مةةةن البةةةوليمرات التةةةي لهةةةا خاصةةةية اسةةةتثنائية فةةةي القةةةدرة عمةةةى  
استيعاب كميات  خمة من المياع. وهنالك الكثير مةن البحةوث الجاريةة لدراسةة  خصائصةها 
واسةةةتخداماتها وفهةةةم بنيةةةة وارتبةةةاط هةةةذع المةةةواد لتسةةةاعدنا فةةةي تفسةةةير هةةةذع الخصةةةائص وتعتبةةةر 

اد بوليمريةةةة هيميةةةة تتةةةراوح خصائصةةةها مةةةن الطةةةراوة وال ةةةعف  لةةةى الهيميةةةات المائيةةةة جمةةةو 
القسةاوة والمتانةة. وتكةةون الهيميةات ذات تراكيةب متشةةابكة  مخففةة ال تسةيل عنةةدما تكةون فةةي 

سةائمة  البةاج ولكنهةا تتصةرف مثةل المةواد الصةمبة بسةبب سيسةمها البوليمريةة   حالةة اسةتقرار
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ل الهيمةةي يعطةةي الخاصةةي  الدبقةةة بك  ةةمن  السةةائالمتشةةابكة  داخةةل السةةائل.  ن هةةذا التشةةا
 stickness البةةةةوليمرات المتميئةةةة هةةةةي عبةةةارة عةةةةن بةةةوليمرات متشةةةةابكة جلةةةةديها ت4 ت لمهةةةيم .

مثةةال عمةةى ذلةةك  بةةوليمرات تحتةةوي عمةةى مجموعةةة الكاربوكسةةيل  hydrophilic مجموعةةات 
 [ت .CH2-CH-CO2 Na]nالحام ية  مثل بولي اكرييت الصوديوم 

سةةةمة البوليمريةةةة عةةةادًة تكةةةون ممفوفةةةة بشةةةكل عشةةةوائي وفةةةي حالةةةة  يةةةاب ايةةةون السم
الصةةوديوم فةةان ايونةةات االوكسةةجين تتنةةافر المتيكهةةا نفةةس الشةةحنة . جزيئةةات المةةاء تنجةةذب 
لمشةةةةحنات السةةةةالبة وتكةةةةون االواصةةةةر الهيدروجينيةةةةة فةةةةي سمسةةةةمة البوليمروبهةةةةذع الحالةةةةة يمكةةةةن 

جزيئةةات المةةاء النقةةي لكةةن المةةاء المةةالح اقةةل وهةةذع مةةرة ت مةةن وزنةة  500لمبةةوليمر ان يمةةتص  
. طةور هةذا النةوع ت5 القدرة  لمبوليمرعمى استيعاب المياع تجعم  مفيد في العديةد مةن التطبيقةات

لغةةةرض تحسةةةين   1970مةةةن البةةةوليمرات الول مةةةرة مةةةن قبةةةل وزارة الزراعةةةة االمريكيةةةة عةةةام 
تربةة لتعجيةل أنبةات البةذور وتحسةين الزراعة من خيل تحسين قابميت  عمى مسك الماء فةي ال

 .ت6 نموها
ان التقنيةةةة الجديةةةدة تكةةةون ميئمةةةة لمبيئةةةة العراقيةةةة والسةةةيما فةةةي المنةةةاطق الشةةةحيحة   

االمطار وفي حالةة زراعةة المنةاطق الصةحراوية التةي يصةعب عنةدها تقةديم الخدمةة ليشةجار 
باسةةةتخدام بةةةوليمرات او النباتةةةات المعمةةةرة حيةةةث يتعةةةذر ايصةةةال المةةةاء بصةةةورة دوريةةةة. وذلةةةك 

متميئةةة  هيةةدروجيل ت ج مةةواد بوليمريةةة متعةةددة الهيدروكسةةيل مثةةل بةةولي فنايةةل الكحةةول وبةةولي 
اكريةةل امايةةد ج حيةةث تمتةةاز هةةذع المةةواد بقابميتهةةا العاليةةة عمةةى امتصةةاص المةةاء واالحتفةةاظ بةة  

صةةحراوية لفتةةرة قةةد تسةةتمر الةةى ثيثةةة اشةةهر جهةةذع الخاصةةية يسةةتفاد منهةةا فةةي تثبيةةت التربةةة ال
 وتغذية النبات لفترة معينة .

ت لكةةل مةةن 1:9ت ج  1:6ج 1:3)ج  1:1)ح ةةر كوبةةوليمر بنسةةب وزنيةةة مختمفةةة     
PVA وPAA     90وعند درجة حرارةC°  ت بطريقة التصعيد. اجةري فحةص طيةف االشةعة

تحت الحمراء لتحديد وتشخيص المركب وتحديد المجاميع الفعالة في المركب. اجري فحةص 
بةةولي اكريةةل  امايةةد ج لحسةةاب قةةدرة اسةةتيعاب  –اصةةية لمكوبةةوليمر بةةولي فنايةةل الكحةةول امتص

ت اظهةرت النسةبة  1:9ت ج  1:6ج  1:3)ج  1:1)البوليمر المح ةر لممةاء ولمنسةب الوزنيةة  
ت قةةةةةدرتها عمةةةةةى امتصةةةةةاص المةةةةةاء بنسةةةةةبة تصةةةةةل الةةةةةى  PAAو PVAت  لمكوبةةةةةوليمر  1:9 

دة. اجري فحص فقدان البوليمر المح ةر لممةاء فةي % ت مقارنة ببقية النسب تعتبر جي246
ت قةةةدرتها عمةةةى PAAو PVAت  لمكوبةةةوليمر   1:9درجةةةات حراريةةةة مختمفةةةة اظهةةةرت النسةةةبة  

عنةةد درجةةة   ) %0.908وبنسةةبة   °35C% تعنةةد درجةةة حةةرارة 0.82االحتفةةاظ بالمةةاء   
عنةةد %ت   1.398وبنسةةبة    °55C%ت عنةةد درجةةة حةةرارة 1.324وبنسةةبة   °45Cحةةرارة 
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.ان قابمية البولمر المح ر عمى االحتفاظ بالماء تجعم  مناسبا لممناطق  °65Cدرجة حرارة 
  المختبريةةة لمحاكةاة التجربةةة الحقميةةة ذات درجةة الحةةرارة العاليةة .  مةةن خةيل النتةةائ  لمتجربةة 

ت وباختيار ثيث انةواع مةن التةرب  ج تربةة PAAو PVA ت لمكوبوليمر 1:9واختيار النسبة  
عاديةةة ج تربةةة مزيجيةةة وتربةةة رمميةةة . تبةةين ان ا ةةافة البةةوليمر المح ةةر اظهةةر قةةدرة عاليةةة 
لمتربةةةة عممةةةى االحتفةةةاظ بالميةةةاع ج وخصوصةةةًا لمتربةةةة الرمميةةةة حيةةةث تةةةزداد  قابميتهةةةا ليحتفةةةاظ 

 بالمياع بدرجة كبيرة .
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 للمياه الجوفية في منطقة النخيب وامكانية استثمارها االوليالتقييم 

انًىارد انًبئيخ/ انًركس انىطُي الدارح انًىارد وزارح  /د. محمذ ابراهيم عبذ الرزاق
 انًبئيخ/ قسى دراسبد انًيبِ انجىفيخ

moha19562003@yahoo.comE.mail:  

وزارح انًىارد انًبئيخ/ انًركس انىطُي الدارح انًىارد  /د. ايسر عبذ العسيس النايف      
 /2018دراسبد انًيبِ انجىفيخانًبئيخ/ قسى 

E.mail: aiseralnife@yahoo.com 

 

Key ward: Hydrogeology  Groundwater Assessment  Al-Nukhaib 

Area 

 المستخمص
تقةةةع منطقةةةة النخيةةةب فةةةي الجةةةزء الجنةةةوبي الغربةةةي مةةةن العةةةراق وهةةةي تعةةةود مةةةن الناحيةةةة  -1

 ՛– 40˚ 30 ʹاالدارية الى محافظة االنبارج تقع منطقة الدراسة مةابين خةط الطةول   
   مسةاحتها وتبمةغ شةماالً ت 33˚ 15 ʹ – 30˚ 33 ʹ  العةرض وخةط شةرقاً ت  43˚ 45

ت. تعتبةةةر المنطقةةةة جةةةزء مةةةن الرصةةةيف المسةةةتقر  ةةةمن الةةةدرع العربةةةيج  2كةةةم 50980
وتتميةز بكونهةا ذات ت ةاريس انحداريةة مةن الغةرب باتجةاع الشةرق نحةو السةهل الرسةةوبي 
ونهر الفرات ومعظم هذع الت اريس مستوية وقد تكون بع ها متموجة. تتخمل المنطقة 

ع الوديةةان هةةي وادي الغةةدف وديةةان عديةةدة قسةةم منهةةا لهةةا منحةةدرات شةةديدة ومةةن اهةةم هةةذ
ومةةنخفض فةةي شةةمال المنطقةةة ووادي االبةةيض وفروعةة  فةةي جنوبهةةا حيةةث تتجمةةع الميةةاع 
نتيجةةة السةةيول مةةن مصةةبات مائيةةة عديةةدة. جيولوجيةةاج هنةةاك مكاشةةف عديةةدة لتكوينةةات 

تج ومةةن اهةةم هةةذع التكوينةةات هيةةدروجيولوجيا هةةيج الترسةةبات 13جيولوجيةةة تصةةل الةةى  
الر ةةومةج طيةةاراتج الهارثةةة ومسةةعدج ا ةةافة الةةى تكةةوين الفتحةةة.  الحديثةةةج الةةدمامج ام

تهدف الدراسة الحالية الى معرفة الو ع الهيةدروجيولوجي لمنطقةة الدراسةة وتقيةيم كمةي 
لممياع الجوفية في مكامنها المائية  ير المحصورة والمحصورة المتواجدة فيها مع تحديةد 

االمةيح فيهةاج تعيةين اتجةاع الجريةان العةام نوعيتها في المنطقةة مةن خةيل توزيةع تراكيةز 
ا افة الى معرفة مقدار انتاجيتها وسعتها النوعية لغرض بيان مةدى امكانيةة اسةتثمارها 
في المنطقة المحددة لمدراسة. المصدر الرئيسي لتغذيةة الميةاع الجوفيةة فةي المنطقةة هةي 

والتةةةةي هةةةةي بحةةةةدود االمطةةةةارج أمكةةةةن حسةةةةاب موازنةةةةة اوليةةةةة لمميةةةةاع الداخمةةةةة  المتجةةةةددةت 
 610*41.68/سةةةةةنةت  والميةةةةةاع المسةةةةةتخرجة والتةةةةةي هةةةةةي بحةةةةةدود  3م 610*152.94 

mailto:moha19562003@yahoo.com
mailto:aiseralnife@yahoo.com
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 610*111.26/سةةةنةتج لةةةذا فةةةثن الميةةةاع المتةةةوفرة ال ةةةراض التنميةةةة سةةةيكون بحةةةدود  3م
/سةةةةنةتج ولغةةةةرض زيةةةةادة فةةةةرص االسةةةةتثمار فةةةةي الطبقةةةةة  يةةةةر المحصةةةةورة المحصةةةةورة 3م

مةى خزينهةا المتجةدد مةن ناحيةة والثابةت والةذي والمحافظة عمةى اسةتدامتها دون التةثثير ع
%ت منها صالحة لمشةرب والزراعةةج وهةي 91ت وتقريبا  3م 910*  28.30هو بحدود  

ت من الخزين الثابت  لعموم المنطقةت فثن كمية المياع 3م1فعند ا افة   نتيجة مشجعةج
 610*765الممكن سحبها و توفرها ال راض التنميةة واالسةتثمار سةوف تكةون بحةدود  

/سنةت. نوعياج أمكةن تصةنيف الميةاع حسةب تراكيةز مموحتهةا الةى اربعةة أنطقةة رئيسةية 3م
ممغم/لتةر  3000-2000ممغم/لتةرج  2000 -1000ممغم /لترج 1000هي: أقل من 

ممغم/لترت. امكن تمييز ستة انواع مةن الميةاع فةي مكمةن الطبقةة  يةر  3000وأكثر من 
ج (CaSo4, MgSo4, Na2So4, Ca(Hco3)2, NaCl, CaCl2)المحصةورة وهةي 

% مةن 26وجةد بةثن فقةط فةي المكمةن المحصةور.   (CaSo4) فيمةا  ظهةرت نوعيتهةا 
مجمةةوع ابةةار الطبقةةة  يةةر المحصةةورة  يمكةةن اسةةتخدامها لي ةةراض البمديةةة بعةةد اجةةراء 
الفحوصات البيولوجية عميها مع التوصية بعدم اسةتخدامها لمزراعةةج فةي حةين وجةد بةثن 

الحةةةدود المسةةةموح بهةةةا السةةةتخدامها  خةةةارجيةةةز ميةةةاع االبةةةار المحصةةةورع تقةةةع جميةةةع  تراك
ت ج WHO,2011العالميةة  منظمةة الصةحة ال راض الشةرب بعةد مقارنتهةا بمواصةفات 

  ولكنها صالحة لمزراعة.
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Abstract 

Nowadays, many places on Earth especially arid and semi-

arid areas face the risk of desertification due to severe drought. 

Droughts could be classified to three types, which is, meteorological, 

hydrological and agricultural. When meteorological drought occurs in 

a region, agricultural and hydrological droughts follow. The TRMM 

dataset offers an alternative to water resources applications, 

essentially because of the fact of being a well-distributed and 

continuous database. Moreover, SPI transforms precipitation value 

into a single numerical value and is used to define different categories 

of drought. In this study, the Tropical Rainfall Measuring Mission 

(TRMM) data have been used for mapping and monitoring the 

spatiotemporal meteorological drought. As well as, the Standardized 

Precipitation Index (SPI) was applied to analyze the meteorological 

drought at 11 stations located around the Western Desert/ Iraq in 

order to define different categories of drought for the years (2000, 

2005, 2010, 2015 and 2017). The standardized precipitation index 

(SPI) analyses were performed on 12-month datasets for the five 

years 
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Figure 1: SPI values for the study period for 11 stations. 

 

In conclusion, the integration between TRMM data SPI Index 

values proved to a powerful tool in mapping the spatial distribution 

and drought assessment in the study area. In addition, the results 

showed that the northeast region has the higher rainfall indices and 

the southwest region has the lowest rainfall. An analysis of the 

drought and rain conditions showed that the quantity of extreme 

drought events was higher than that expected in regions, particularly 

in the south and southwest areas. Thus, an alternative classification is 

proposed to characterize the drought, which spatially categorizes the 

drought type (extreme, severe, moderate, and mild). 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Rainfall Distribution for 2017. 

 

Keywords: Drought; GIS; Remote sensing; TRMM; SPI and the 

Western Desert. 
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 المستخمص 
يهةةدف هةةةذا البحةةث الةةةى تقيةةةيم المةةوارد المائيةةةة فةةي الصةةةحراء الغربيةةةة لمعةةراق عةةةن طريةةةق     

ج حيةث قسةمت المنطقةة الةى ثمانيةة  مةن   GISاسةتخدام مةودييت ريا ةية بواسةطة برنةام  
األحةةواض الثانويةةة باسةةتخدام هةةذا البرنةةام  ج وتةةم حسةةاب مقةةدار الجريةةان السةةطحي فةةي كةةل 

/ سةةنة ج كمةةا تةةم   3مميةةون م 1.377ي بمةةغ مةةا مجموعةة  حةةوض مةةن هةةذع االحةةواض و الةةذ
حساب  مقدار تغذية الميةاع الجوفيةة لكةل حةوض  الخةزين المتجةددت والةذي  بمةغ مةا مجموعة  

/ سةةةةةنة  لكةةةةةل االحةةةةةواض.ثم اعةةةةةدت مةةةةةودييت مختمفةةةةةة بنةةةةةاءا عمةةةةةى  3مميةةةةةون م 772.516
ف ةةةةةل المنةةةةةاطق القابمةةةةةة المعمومةةةةات الهيدرولوجيةةةةةة والهيدرولوجيةةةةةة والهيدروكيمائيةةةةةة لتحديةةةةد ا

السةةةتثمار فةةةي هةةةذع المنطقةةةة مةةةن خةةةيل رسةةةم خةةةرائط الهةةةم محةةةددات االسةةةتثمار ج ثةةةم اعيةةةد 
تصةةةةنيف هةةةةذع الخةةةةرائط لتت ةةةةمن سةةةةت  محةةةةددات روعةةةةي فيهةةةةا المحةةةةددات العالميةةةةة المعتمةةةةدع 
ليسةةتثمار ج ثةةم اسةةةتخدمت طريقةةة التحميةةةل المتةةدرج االحصةةةائي لمعرفةةة وزن كةةةل محةةدد فةةةي 

 ج خارطة واحدع تحدد اف ل المناطق القابمة ليستثمار . الخارطة النتا
 المقدمة   
وتقةع بةين دائرتةي  2الةف  كةم 130تحتل الصحراء الغربية في العراق مسةاحة تقتةرب مةن    

 29  21و     º33 30  20و دائرتةةي عةةرض     º44 28  22و    º38  46  46طةةول     
º 34   اخهةةا الجةةاف صةةيفا والبةةارد شةةتاءا مةةع قمةةة ت. وتتميةةز هةةذع المنطقةةة بمن1شةةكل رقةةم

  . 3مميار م  15.183الساقط المطري شتاءا ج حيث يبمغ معدل  السنوي 
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 ,Al-Jiburi and Al-Basrawiموقع منطقة الدراسة ج معدل من   -ت :1شكل  رقم  
 ت . 2007

 المنيجية 
اسةةتخدم برنةةام  نظةةم المعمومةةات الجغرافيةةة لبنةةاء موديةةل لمتعةةرف عمةةى امتةةدادات الوديةةان     

فيهةةا و بالتةةالي تقسةةيمها الةةى احةةواض ثانويةةة. اعتمةةدت البيانةةات المناخيةةة المتيسةةرة لمسةةنوات 
لحساب الساقط المطري عمى كل مةن هةذع االحةواض و اسةتخدمت المعادلةة  1980-2010

قبل مجمس البحث الزراعي الهندي فةي حسةاب الجريةان السةطحي لكةل الو عية المتبناة من 
مةن تمةةك األحةةواض . أ ةافة الةةى ذلةةكج فقةةد تةم تقةةدير كميةةة الميةةاع الجوفيةة المتجةةددة فةةي كةةل 

واعةدت خةرائط لمحةددات نوعيةة   HYBRIDحوض ثانوي باسةتخدام المعادلةة  ةمن موديةل 
هما التصةريف النةوعي و عمةق اربةار  المياع الجوفية و أ يف اليها عاممين محددين اخرين

ليتسةةنى المةةزج بةةين نوعيةةة و كميةةة الميةةاع الجوفيةةة الممكنةةة السةةحب وصةةوال الةةى التعةةرف عمةةى 
تسمسل أولوية أو أف مية المواقع الممكنة األستثمار ج لةذا اسةتخدمت طريقةة التحميةل المتةدرج 

تحدد اف ل المناطق  االحصائي لمعرفة وزن كل محدد في كل خارطة النتاج خارطة واحدع
تج حيةث يمثةل التسمسةل الرقمةي اهميةة كةل منطقةة 1القابمة ليستثمارج وكما في الشةكل رقةم  

ت المنةةةةةاطق  يةةةةةر 6ت يمثةةةةةل المنةةةةةاطق االف ةةةةةل ليسةةةةةتثمار والةةةةةرقم  1ليسةةةةةتثمار ج فةةةةةالرقم  
 المشجع  او االقل تشجيعا ليستثمار.
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الصحراء  للمياه الجوفية في األستثمار أفضلية مناطق خارطة توضح -( : 2 رقم شكل)

 الغربية.

 الصحراء الغربية  ;تحيد مناطق االستثمار  ;كممات مفتاح 3 تقيم الموارد المائية 

 المصادر
جووواد ، صووادق بوواقر ، نعوووم ، فووارس حنووا ، زاموول ، حسووين العيبووي ، محموود عمووي ، بتووول 

 رب وجنوب  ةرب نهةر  –هيدروجيولوجي  الخزانات المائي  في الصحراء الغربية  .2001،
الفرات. البرنام  الوطني ليستخدام األمثل لمموارد المائي  في حوض الفرات ج المحور الرابع 

 ت ص .100ج وزارع الري . بغداد .  
ائيةة فةي الصةحراء بيانةات مشةروح مسةح النقةاط الم .2013الييئة العامة لممياه الجوفية ،  

 الغربية. بنك المعمومات الهيدروجيولوجية . وزارة الموارد المائية . 
Republic of Iraq, Ministry of Water Resources, 2014. Strategy for 

Water and Land Resources in Iraq 2015-2035,151p. 

Al-Jiburi, H.K. and Al-Basrawi, N.H., 2007. Hydrogeology. In 

Geology of Iraqi Western Desert. Iraqi Bulletin of Geology and 

Mining, Special Issue, No.1, 125 – 144. 

 



  

94 
 

 غرب جنوب - خزان الطيارات الجوفيأبار   ىيدروجيوكيمائية لمياه دراسة
 العراق
 

 فالح حسن عباس
 

 قسم الجيولوجيا التطبيقية -كمية العموم -االنبار جامعة  
 

 المستخمص
 من الهدف وان العراق  رب جنوب الجوفي الطيارات خزان  من الدراسة منطقة أبار تقع 

 النشةاط وتحيةد البشةري والنشةاط لمةري صةيحيتها ومةدى واصةمها الميةاع نةوع معرفةة الدراسةة
 وحيث المياع من نماذج جمعت ولقد الهيدروكاربوني بالتجمع عيقت  ومدى الهيدروديناميكي

 لمحصول التسحيح وعمميات ال وئي المهب وجهاز الذري االمتصاص جهاز استخدام جرى
 مياع أصل  ن الدراسة أظهرت . الدراسة لمياع منطقة والسالبة الموجبة االيونات تراكيز عمى

 (1,2,3,4,6 ) اربار لمياع الكيميائي والنوع بحري(5 )بئر مياع باستثناء جوي اربار
 تستخدم ان الممكن من وان  المغنسيوم كموريد نوع من(5 )بئر باستثناء لصوديوم ا كبريتات

 في تستخدم ال و الري أل راض المياع هذع
 بثن الهيدروديناميكية الدراسة وأو حت وبايولوجية كيماوية بطرق تعال  مالم البشري النشاط
 يكون وبذلك عالي الهيدروديناميكي النشاط
ت يمثةةل خارطةةة موقةةع اربةةار  1ت. شةةكل   5بئةةر  باسةةتثناء قميةةل الهيةةدروكاربوني التجمةةع

المدروسة. بينما الجدول يو ح النسب الم وية لييونات الموجبة والسالبة لميةاع هةذع اربةار. 
و  Sulinصةةةنيف ت يمةةثين نةةوع الميةةةاع حسةةب ت12ت والجةةةدول   11ت والجةةدول  3الجةةدول  

و تطبيةةق هةةذا التصةةنيف عمةةى ميةةاع  Todd(1980)القةةيم االساسةةية لمعسةةرة حسةةب تصةةنيف 
   هذع االبار عمى التوالي. 

 بحري, التسحيح , الهيدروديناميكي النشاط,الري :مفتاحية كممات
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 :يىقع اثبر انًيبِ نًُطقخ انذراسخ , جُىة غرة انعراق   1شكم 

 

 انذراسخ خُطقأثبر ي  نًيبِ وانسبنجخ انًىججخ ناليىَبد انًئىيخ انُست يًثم  ( 2 )جذول

 epm ثىحذاد

HCO3= So4= Cl- Ca++ Mg++ Na+ K+  رقى

 انجئر

6.14 34.88 9.22 22.2 11.12 10.2 0.05 1 

2.8 41.65 4.4 31.44 14.84 4.48 0.29 2 

2.69 40.24 5.88 24.43 14.60 10.89 1.23 3 

2.05 41.54 8.78 19.99 10.73 16.42 1.35 4 

4.33 36.22 9.32 25.33 17.16 3.00 0.39 5 

2.34 36.6 9.64 29.36 11.19 10.59 2.17 6 

 

 (Collins, 1975 ) عٍ ( Sulin)رصُيف حست انًيبِ َىع يًثم (3) جذول

(Cl- Na)/ Mg (Na- Cl)/ So4 Na/ Cl Type of water 

<0 <1 >1 So4- Na 

<0 >1 >1 HCo3- Na 

<1 <0 <1 Cl- Mg 

>1 >0 <1 Cl- Ca 
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 Todd(1980) تصنيف ت القيم القياسية لمعسرة حسب11ول  جد

Water class Total Hardness (ppm) 

Soft 0-75 

Modrate 75-150 

Hard 150-300 

Very hard Over 300 

 

 الدارسة منطقةعمى مياع  لمعسرة (Todd, 1980)  فنيصت تطبيق  حو ي ( 12 ) لو  جد

 
TH م النموذجرق 

1992.16 1 

2492.69 2 

2222.69 3 

2112.29 4 

1223.34 5 

1262.34 6 
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Abstract 

Mapping groundwater quality Index for irrigation is of great 

importance for agricultural issues. As groundwater is a vital source of 

water for domestic and agricultural activities in Iraqi Western Desert 

area, where the study area (Dibdibba aquifer) represents the extreme 

eastern part of it, evaluation of groundwater quality and its suitability 

for irrigation is important. The aim of this study is to develop 

decision support tools for identifying the optimal locations of 

groundwater in terms of its quality to meet the future demands of the 

study area. Samples were collected during the wet season (April-May 

2017) and the dry season (July 2017) and analyzed for determining 

the physicochemical properties. The indices used in the quality 

assessment were the sodium adsorption ratio (SAR), sodium 

percentage (%Na+), magnesium hazard (MH), and irrigation water 

quality index (IWQI), incorporating the spatial variation using the 

GIS-based multi-criteria system highlighted the spatial variation of 

groundwater quality for irrigation in the study area. This spatial 

distribution indicated that groundwater is generally of moderate 

quality in the Dibdibba aquifer.    
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  Fig. 1: Location of the study area 

 

 

 

Key words: Water quality Index, Irrigation, Dibdibba, GIS, Western 

Desert 
 

Introduction 

Groundwater is used for domestic and industrial water supply and 

irrigation all over the world. Turkey, located at the headwaters of the 

Tigris and Euphrates, controls water flowing downstream through 

Iraq and to the Arab Gulf. Turkey began to implementation of the 

great Anatolia project GAP. The GAP project has effectively reduced 

water flows in the Euphrates to 1/3 its original annual average. 

Karbala city depends mainly on the Euphrates River to meet its water 

needs for drinking, irrigation, and other purposes. The reducing of the 

Euphrates flow rate in the future requires researchers to put plans to 

avert the threat of water scarcity by exploring and classifying other 

water sources like groundwater as quantity and quality to fulfill water 

needs of the city for various purposes.  
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Methodology 

 The irrigation water quality index (IWQI), developed in two 

stages by Meireles et, al. (2010), was applied. In the first stage, 

parameters that contribute to the variability of irrigation. The spatial 

analysis of the ratio (MH) and parameters used for IWQI (Na+, Cl−, 

HCO3−, EC, and SAR) calculation were done by making contours 

using the IDW interpolation method. 

 

Results: Calculation of (IWQI) for the Dibdibba aquifer  

Based on IWQI limits, three categories of irrigation groundwater 

quality were observed in the Dibdibba aquifer area. They were very 

moderate, harmful, and severe harmful classes.  The IWQI 

calculation using the model of Meireles et al. (2010), highlights that 

almost all samples of wet period are considered as “Moderate 

restriction (MR)” (34%), “High restriction (HR)” (7%), and “Severe 

restriction (SR)”(59%). The obtained suitability map from IWQI 

values (Fig. 2) is evaluated according to five categories. Index values 

are between 55 and 70 may be used in soils with moderate to high 

permeability values, being suggested for moderate leaching of salts. 

The index values are between 40 and 55 may be used in soils with 

high permeability without compact layers. Water with Severe 

restriction represents the most significant part of the study area with 

index values are low 40 should be avoided its use for irrigation under 

normal conditions. In special cases, may occasionally be used (Fig. 

2). 
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Fig.2, IWQI spatial variation map in Dibdibba aquifer in study area 
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Abstract 

      Al-Razzaza area represents a topographic depression sinomanous 

to the adjoining low-lying areas of Habbaniya, Al-Tharthar, and Bahr 

Al-Najaf. During the sixties of the past century and due to the un 

controlled flood of the Euphrates river, this depression was exploited 

so as to accumulate the access water and thus protecting the central 

and southern parts of Iraq from floods, consequently Al-Razzaza 

Lake was born (Figure 1). 

 

 

 

 

 

 

 

 

 

Figure 1: Google view showing Habbaniya,  Al-therthar, and Al-

Razzaza Lakes  (Google Earth 2017). 

 

 

        The surface area of Lake Razzaza, is 1621 Km2 in size, 40 

meters in depth, and it conserves 25750 billion m3 water during 

1995. While the Lake has been 5-10 meters in depth with 271 Km2 in 

size, that conserves 4300 billion m3 water during 2013 (Al-Dabbas et 

al., 2015). 

     Al- Razzaza Lake and Bahr Al-Najaf became drier in the last 

decades. Drought is considered a main problem in the area and it has 
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far-reaching consequences on the agricultural and pastoral systems. 

Most of the population depends on agricultural activities in this area 

(Othman et al., 2013).  

      Forty years ago the area was active as a tourism camp but this site 

was neglected  due to the environmental degredation of the lake, 

some remains of this spots still  in the area that caused the  lowering 

the water level of the lake (Figure 2). 

 

 

 

 

 

 

 

Figure 2: The change of water level of Al-Razzaza Lake during the 

last thirty years ago (ae Muhsin et al. 2015). 

 

      Due to the climatic changes in the last thirty years the water level 

has changed dramatically causing the area to be desertified. One of 

the consequent was the accumulation and concentration of the 

Aeolian deposits on the eastern side of the lake, due to the prevailing 

northwest wind direction (Figure 3). 

 

 

 

 

 

 

Figure 3: Inclined Google view showing the aeolian deposits in the 

eastern beach of Al-Razzaza Lkake. 
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      The sand dunes that deposited on the eastern beach of Al-

Razzaza Lake mainly from barchans and nabkha types (Figure 4, and 

5), and the composition of these sands are quartz, feldspar, and rock 

fragments 

 

 

 

 

 

 

 

 

  Figure 4: Large nabkha dunes           Figure 5: Barchan dunes on the 

      deposited in the Al-Razzaza Lake.             eastern beache of Al-      

                                                                        Razzaza Lkake. 

 

      The present study represent a practical notion to reverse the 

deterioration in the beaches of Al- Razzaza Lake in which the 

available sand dunes masses accumulated within the lake vicinity can 

be mixed in certain proportions with the gypseferous muddy surface 

sediments, and with leveling and other civil engineering works, the 

area could be converted into sand beaches that revive many 

investments in tourism, sports, and scientific camping. 

Keywords: Sand  Beach, Sand Dunes, Barchan Dunes, Scientific 

Comp.  
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ABSTRACT 

   The study area located between Rutba and Dhabaa city, in Al-

Anbar Governorate, western Iraq. Crossed by the national highway 

and the old road, where It bordered by longitudes of (40˚15ʹ36ʺ- 

40˚32ʹ24ʺ) and latitudes of (33˚00ʹ36ʺ –33˚04ʹ12ʺ) with an 

approximate area of (174.87 km
2
). The lowest elevation in the area 

reaches (585 m) a.s.l., and highest elevation reaches (645 m) a.s.l.. 

The piezometric level in the present study (18-19 September 2017) 

ranges between (520.9 m a.s.l.) in the eastern of the study area and 

(572 m a.s.l.) in the western of the study area, where the ground 

water moves in trends of (NE, E and SE), as shown in figure (1), 

[1]. 

   The average of groundwater temperature T, Hydrogen Number 

pH, Total Dissolved Solids TDS and Electrical conductivity EC 

are (27.41 °C), (7.2-7.8), (718.25 ppm) and (959.9075 µS/cm) 

respectively. so that the water is classified as fresh water to 

slightly water, hard to very hard water and can be concluded that 

the type water indicates between moderately mineralized water and 

excessively mineralized water. The average concentrations of 

calcium (Ca
2+

), magnesium (Mg
2+

), sodium (Na
+
), potassium (K

+
) 

and total hardness (TH) are (120.8 ppm), (40.875 ppm), (32.865 

ppm), (2.93 ppm) and (469.99 ppm) respectively. so that the water 

considered as hard to very hard water according to [2], and very 

hard water according to [3]. The average concentrations of 

chlorine (Cl
-
), sulfate (SO4

2-
) and bicarbonate (HCO3

⁻
) in the 

groundwater samples are (103.527 ppm), (195.9 ppm) and (214.85 

ppm) respectively. so that the groundwater samples of study area 

classified as normal chloride water, normal sulfate water to 

oligosulfate water and normal carbonate water according to [4]. 

The average concentrations of iron (Fe), manganese (Mn) and zinc 
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(Zn) are (0.192 ppm), (0.00962 ppm) and (0.12 ppm) respectively. 

Where, the low concentration or absence of trace elements in 

wells‟ water is related to type of soil and rocks in the study area, 

which is poor with this element. Also, the absence of excess of 

fertilizers, insecticides and industrial pollution. This gives pure 

well‟s water almost free of trace elements. 

   The average groundwater type is: Mg-Calcium – Cl-HCO3-

Sulphate, (CaSO4). The most prevalent water type is calcium 

bicarbonate Ca(HCO3)2 which represents (55%) in (11) well from 

samples. The second prevailing type is calcium sulfate CaSO4 

which represents (40%) in (8) wells from samples. While the 

calcium chloride CaCl2 is a lower rate in the study area which 

represents (5%) in (1) well from samples. 

   The chemical relationships in Piper diagram identify all 

groundwater samples are located in (class b) and (class c) 

hydrochemical facies figure (2). This means the type of 

groundwater samples of study area are " Normal earth alkaline 

water with prevailing bicarbonate and sulphate or chloride " and " 

Normal earth alkaline water with prevailing sulphate or chloride " 

respectively. Except (W-18) fall in (class e) which represents " 

Earth alkaline water with increase portion of alkali with prevailing 

sulphate and chloride". 

   The groundwater in the study area is suitable for drinking water 

according to [5], except HCO3
-
 for some wells showing a relatively 

insignificant increase and have exceeded permissible limits. 

according to [6], all water samples in the study area are very good 

for animal drinking, suitable for building purposes. Also, 

according to [3] all the groundwater samples of the study area are 

suitable for growing all kinds of crops. 

 

 

 

 

 

 

 

 

 

 
        Figure 1. Groundwater flow map for studied area[1] 
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         Figure 2. Piper diagram of the      water  samples 
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ABSTRACT 

The study area ( Al Thaba'a ) lies in the western part of the 

upper valley physiographically and classified as transitional zone 

between upper valleys and al Hama'd, the area can be restricted by 

the road link between Al Ramadi- Rutba which represented by the 

international express way and the old road ( in general east - west ) 
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Geomorphological aspect for the area represented by 

plateau with a wavy Terrain Gradually rise with Stream of 

Horan valley, the slope toward north eastern. 

Structural aspect, the area lies in the western zone of 

the stable shelf of the African - Arabian plate as Rutba 

uplift and in the southern limb of Horan Anticline 

(southwestern - northeastern) 

The stratigraphic sequence of the area represented by 

(Mehawer, Zor Horan, Mulusa'a) formations in which 

consists of limestone, dolomite,  Mulusa‟a thickness reach 

to 120 m. in al Rutba area 

The Mulusa'a aquifer considered as productive water 

layer in the area which all the sediments of this aquifer crop 

out and consists of limestone, dolomite in Rutba uplift 

especially in southern part of al Gara'a depression which 

represents a direct recharged area for this aquifer. 

Through the climatic data, we found that the annual 

rainfall average (107.9 ml / year) and the infiltration 

percentage average in al Rutba area   (0.049 ml / year) of 

the annual rainfall average (0.0053 ml / year), so all the 

infiltrated water in the basin of  al Thaba'a valley (1.8 * 

10
6
) m

3
 / year 

The general movement for groundwater is 

southwestern toward northeastern with the same movement 

of water in Horan Valley. 

Hydraulic conductivity for mulusa‟a aquifer in al 

Thaba'a area between (3 - 161m
3
/year) with (27.3 m3/year) 

general average, Mulusa‟a aquifer Storage factor was 

between, and the Permeability coefficient was between 

(0.03 - 1.38 m/day) with an average (0.169 m/day) and that 

was according to the pumping test results for a few wells in 

the study area besides the available data. 
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We can notice the variation in values and that 

because of the density and number of fractures and joints 

located in the area, which have the main role to determine 

nature and properties of the aquifer in the area. 

The total dissolved solid map show to us the value of 

TDS is increasing towards groundwater movement 

(northeastern) 
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 Abstract  

    This research examined the balneological characteristics of 

spring waters within the area of Abu-Jir Fault Zone throughout the 

hydrogeologic aspects explained by the setting of the 

hydrogeologic units including the water bearing horizons of 

Euphrates, Ana, and Baba Formations. 

The groundwater flow in the hydrogeologic system correlated with 

the trends of enrichment or depletion case processes of 

mineralization (spatial distribution maps of TDS and other 

components) show different phenomena of groundwater source 

and interconnection, which helps in the classification springs into 

two potential site. 

The physicochemical characteristics of the water flow from 

springs indicate a hydrochemical approach throughout the spatial 

variation of important parameters (using Rockware software) 

related to the balneological study. The monitoring network of the 

spring waters performed by seven field measurements and 33 

variables (totaling to 720 detected measurements) in 18 springs 

approved the after desk study and water point inventory using a 

GPS apparatus (GARMIN SUMMIT-e TREX). 

 The study examined the integrated hydrogeological aspects and 

spring water properties for evolutions and the classification of 

minero-medicinal water. The traditional hydrochemical 

information of the spring waters and their sediment properties 

correlated with balneological limits (standards and definitions) are 

used in the selection of springs characterized by balneotherapeutic 

applications. 

 A suggested screening and ranking technique has been developed 

for evaluating preferable springs selected for natural therapy. The 

application of ranking technique indicates four graded consequent 

preferable springs for balneotherapeutic investment: 
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first grade spring represented by Kubaiysa spring (S-4); second 

grade springs represented by Tawila spring (S-12); third grade 

springs represented by Mamora spring (S-15),Arnab spring (S-10), 

Zazoe spring (S-5), and Maqtoom spring (S-13);  and fourth grade 

springs represented by Khalidiya spring (S-16) and Layeg spring 

(S-7). 
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ABSTRACT 

The Eocene phosphatic  Ratga Formation of the western 

desert consists of three members from bottom: Swab, Damluq, and 

Mugur Member. The middle Damluq Member is represented by 40-

50 meter thick sequence of alternating shelf carbonates of mollusk- 

nummulites association,  with cherty phosphatic horizons and basinal 

chalky limestone and marlstone.  

Examination of the Damluq Member sequence at three 

localities chosen from Wadi Al-Ratga and Wadi Akash around 

Akashat area at the western desert of Iraq, using  lithostratigraphic 

examinations, microfacies analysis, and facies modeling in a 

sequence stratigraphic  framework reveal important manifestations 

regarding the origin, evolution and phosphatic association of this 

economically attractive unit. 

The Damluq Member consists of two sedimentary sequences 

deposited during the Lutetian (Middle Eocene) and  developed by 

two fourth-order eustatic cycles. This is inferred from facies sequence 

and architecture as well as correlation with the global and regional 

eustatic curves of the sea level fluctuations. Both cycles are similar in 

facies type and distribution,  and stratigraphic evolution. The two 

sequences deposited over a gently sloping ramp system. sedimentary 

facies in seaward direction  includes: coastal plain (not well 

represented in the study area), Nummulite shoals limestone, and the 

Oyster bank limestone, of the inner ramp. The middle ramp is 

represented by the gray. bioturbated  granular limestone- phosphate 

horizon . This facies is. occasionally, punctuated by storm-derived 

shelly-nummulitic  limestone lenses.  The intercalation of the 

phosphatic facies with the basinal marlstone and chalk often occur in 

the seaward part forming the outer ramp facies. The latter facies  

mailto:basim.alqayim@univsul.edu.iq
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opened up into the basinal marlstone and chalk of the Jaddala 

Formation or its equivalent (Fig. 1).  Both the middle and outer ramp 

facies are characteristically silicified and contain dark chert noduls 

and horizons. 

Each of the two sequences is bounded by Type-2 sequence 

boundary which is characterized by sharp facies changes. Each 

sequence  starts with the phosphatic-bioclastic horizon which  

bottoms the granular phosphatic and basinal facies. This horizon  

forms  the Transgressive Surfaces (TS) of both sequences. Following 

is the Transgressive System Tract (TST) which is represented by the 

deepening upward retrogradational stacking of the middle ramp 

phosphatic limestone beds followed by the  outer ramp bioclastic 

limestone and the basinal foraminiferal marlstone and chalky 

limestone. Maximum Flooding Surfaces  (MFS)  are  represented by 

the bioturbated  basinal shaly to  marlstone (resemble fingers of the 

Jaddala Formation) within the  marly and  chalky limestone facies of 

the outer ramp. The Highstand System Tract (HST) of the sequence is 

represented by progradational development  of the Oyster shelly bank 

over the  Nummulite shoal sediments of the inner ramp. 

The association of the phosphatic horizons with the lower part 

of the (TST) of both cycles of the Damluq Member, emphasizes the 

role of sequence stratigraphic analysis as an important tool in 

identifying, mapping, and correlation  of  the phosphatic units in any 

future exploration strategy . 
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Figure.1- Facies model of the sedimentary cycles of the Lutetian 

Damlug Member of the Ratga Formation, western desert of Iraq 
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ABSTRACT   
 Lithostratigraphy and microfacies analysis of upper Cretaceous-

Paleogene sequences in seven deep wells Anah.1,Anah.2, 

Khleisia.1,Mileh Tharthar.1,KH.12/7, KH.17/7, KH.7/7 in Khleisia – 

Anah – Ramadi Area, Western Iraq, led to distinction of Tayarat, 

Digma, Akashat, Rutga and Jaddala Formations, Biostratigraphy is 

obtained depending on the identification of foraminifera which led to 

a detailed biozonation, ages and depositional environments have been 

deduced for the studied formations (Figs 1&2)[1], all these 

information are linked with tectonic movements and relative sea level 

changes to build up the paleogeographic maps and sequence 

stratigraphy. During the uppermost part of the Tectonic 

Megasequence (TMS) AP9 the Upper Cretaceous Tayarat and Digma 

Formations accumulated, their facies were  identified , the Tayarat 

Formation which represent  shallow water deposits of the Late 

Campanian is recorded overall the studied area. Tectonic movements 

during Maastrichtian created the Anah Graben in which deep sea 

sediments of the Digma Formation deposited. Regression of the sea, 

started during Early Maastrichtian led to gradual exposure of the 

northern , middle and finally the western parts of the studied area. 

The top of TMS(AP9) corresponds to the unconformity between the 

Upper Cretaceous and the Paleogene[2]. During Paleocene- lower 

Early Eocene most parts of the study area were still exposed, while 

shelf deposits of the Akashat Formation accumulated in the western 

part in a continuous subsided basin with high rate of sediment supply, 

representing the LST and TST of the TMS (AP10). Rapid flooding 

due to the transgression of the sea started during upper Early Eocene 
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corresponding the MFS of the sequence , led to deposition of deep 

basinal sediments of Jaddala Formation in the western parts (Anah 

Graben) and shoal nummulitic facies of the Rutga Formation in the 

southern parts. Gradual progress of the transgression overall the study 

area during Middle and Late Eocene led to deposition of the Jaddala 

Formation in the whole area. 

 

 

 

 

 

 

 

 

Figure.1:Upper Cretaceous formations, geological ages and 

biostratigraphic zones in the studied wells.                                                                             

 

 

 

 

 

 

 

 

 

Figure.2: Paleogene formations, geological ages and  biostratigraphic 

zones in the studied wells.                                                                             
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ABSTRACT   
   The Eocene succession in the Iraqi Western Desert, represented by 

Ratga Formation. The Ratga Formation is a new name given for the 

western desert Eocene section and it is compiled from wadi Al-Ratga 

and wadi Akash.  This formation was divided into three members 

(Al-Bassam  et . al, 1990; and Al-Bassam & Karim, 1997):- 

a- Swab Member of Lower to Upper Ypresian, represents the most 

lower unit of the formation. Swab Member shows maximum 

development in Wadi Swab with about 40m thick. It is composed 

of Nummulitic, recrystallized Limestone, coarse crystalline mostly 

cavernous, well bedded occasionally massive.  

The lower part of the Swab Member, however consist of 1-2m 

thick shelly (pelecypods) limestone which is especially developed 

in the Akashat area and further south along the Akashat- Rutba 

highway. The upper part of Swab Member is characterized by up 

to 5m Shelly partly silicified limestone, often appears black in 

outcrops. 

b- Damluk Member of Upper Ypresian to Upper Lutetian. It is well 

documented mapped by Hagopian, 1979 along the Jordanian 

borders. It consists of two subunits:-  

Damluk A: It is composed of chert bearing Limemudstone, 

medium bedded to thinly bedded, tough often phosphatic with 

chert forming continuous horizons as thin beds or as nodules 

followed by characteristic pink, recrystallized Limestone 

alternates with thin lime mudstene with chert horizons. 

The upper part of Damluk-A consists of thickly bedded 

Nummulites gizehensis Limestone with Oysters., slightly silicified 

at upper part, reaching to up (16m) in the thickness.  

Damluk B: it consist of phosphorite, chert bearing limestone and 

Nummulitic (gizehensis) Limestone the chert bearing limestone 

shows similarites to the Jaddala Formation. 

        The sequence from bottom to top includes phosphorites or  

phosphatic Limestone up to 8m thick brownish, gray in color. fine  

grained, well sorted, highly calcareous and lenticular in nature. At the 
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Jordanian border (Ethna area) it is coarse grained poorly   sorted 

coprolitic & intraclastic with intense silicification.  

c- Muger Member: It is composed of white hard fine to coarse 

grained Limestone (Nummultic) and fine chalky Limestone. The 

thickness of this member is around 159m including the Jaddala 

tongues.  

      The Paleocene- Eocene Sequence can be correlated with 

megasequence AP10 of  Sharland, et. al., 2001 which lasted some 29 

my. Its lower boundary marks the end of a major  Cretaceous 

collisonal; tectonics and ophiolite obductions on the northern and 

northeastern plate margin. Its Upper boundary dated 34 Ma, marks 

both the oneset of Red Sea rifting between Africa and Arabia 

(Beydoun & Siknler, 1982) and the first continent- continent between 

the Arabian plate and Eurasia  along the Zagros suture collision and 

uplift in the Zagros causing a southwestwards shift in facies belts 

marking the oneset of the final closure  of the Neo-Tethys (Beydoun, 

1991 and  Goff et. al., 1995). The unconformity at the top of AP10 lies 

above the Dammam Formation and below the Asmari & Kirkuk 

Carbonates and Ghar Formation. 

 During the Lower Ypresian the tectonic stability continued  

and resulted in the development of a thick Nummulitic shoal   (Swab 

Member) in the west where cycle G was terminated by a regressive 

phase evidenced by the development of shelly (pelecypods & Oyster) 

Limestone at the top of the Swab member. 

 At the Upper Ypresian (KH. 5/6) cyclce G started, where the 

deep ramp–basinal facies of Jaddala Formation representes the 

Transgressive phase and bounded by a MFS which coincides with 

Pg20 of Sharland et. al., 2001 it can be correlated with the (49 Ma)  

MFS of Haq et . al., 1988 and (Biozone P9) Acarinina pentacamerata 

of Blow, 1979. 

 This transgression was followed by an aggreding to 

prograding nummulitic shoal of the HST which was deposited during 

a period of  tectonic quietenece with stable conditions. 

 At the Middle Eocene (Lutetian) cycle H which represents 

another rapid and short lived TST. Caused by a larger scale of sea 

level rise extending the basin further to the west in southern Iraq, this 

transgressive Phase is of similar character  to the previous one, this 

was represented by shallow open marine facies developed on top of 

the older nummulitic shoals and passing upwards into the 

Grobigerinal basinal  facies with chert nodules. Similar in some 

aspect to the Jaddala Formation.       (KH 5/6, KH.5/8and  KH.12/7). 
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 The Upper Eocene witnessed a general sea withdrawal from 

the major part of the Rutba Subzone coinciding with the major 

worldwide Upper Eocene regression suggested by Adams  

et.al.,1986. Where a narrow Nummultic shoal was developed near the 

Mughr Al-Dhaib area .  

     The Eocene of western Iraq seems to have deposited in a shallow 

setting, where the Lower Eocene Swab Member is characterized by 

shallow open marine to shoal facies. In KH. 5/8 a basinal facies of 

Jaddala Formation is present due to some deepening toward the West. 

      The tectonic stability lasted throughout the Lower Ypresian and 

resulted in thick development of Nummulitic shoal. This cycle was 

terminated by a regressive phase evidenced the development of shelly 

packstone at the top of the Swab Member. 

      During the Middle Eocene Lower Lutetian, when the Damluk 

Member were deposited with deep ramp facies indicated by 

association of planktonic and benthonic and represent a transgressive 

phase and was terminated by nummulitic shoal suggesting a 

regressive phase. 

        The Upper Lutetian witnessed another transgressive phase but 

shallower than the previous one. It is characterized by shallow open 

marine and shoal facies and passing upwards with continuous 

deepening to globigerinal packstone another tongue of Jaddala 

Formation. 

        The Upper Lutetian was terminated by the end of the 

transgressive phase and the development of foreslope to shallow open 

marine facies, at the end of this period, the sea suffered contineons 

regression.  
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ABSTRACT 

         Bivalves (especially Oysters) are one of the most frequent and 

preserved group of fossils throughout the Upper Cretaceous strata of 

the western part of Iraqi Desert (Rutbah area) and Central Jordan.  

        Palaeogeography of Iraqi and Jordanian bivalves and their 

distribution in the strata of Upper Campanian-Maastrichtian 

succession are studied and compared with the same species from 

other subprovinces and correlated to each other. 

        The study area in Western Desert of Iraq belongs to the stable 

shelf of the Nubio-Arabian platform, it's located to the west and the 

north of Rutbah Town between lat. (31˚ 45´ - 39˚ 00´) and long. (40˚ 

30´ - 41˚ 15´). While the location of the study area in Jordan is 

restricted to lat.                   (29˚ 30´ - 30˚ 00´) and long. (36˚ 00´ - 36˚ 

25´) around Al-Hisa Town in the central plateau province.  

       The Upper Cretaceous sequence (Campanian - Maastrichtian) of 

the studied area in both countries are chosen by authors because of 

the great resemblance between them in lithology, macrofossils 

content (mainly Oysters) and the presence of large .accumulations of 

phosphate. 

        For the purposes of this study, seven outcrop sections were 

made in the Western Desert of Iraq, (S1-S7) where 48 samples were 

taken from Digma Formation and 43 samples were collected from 

Tayarat Formation. And three outcrop sections (J1- J3) in the central 

part of Jordan particularly on the fossiliferous horizons, where 30 

samples collected from Al- Hisa Formation and only 9 samples from 

Amman Formation; where the fauna could be easily extracted, 

collected and documented throughout the outcropping Upper 
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Cretaceous strata. In addition, there are 5 boreholes were studied for 

correlation including KH – 5/6 and KH – 5/8 from Iraq and RH-1, 

RH-2 and RH-3 from Jordan. 

       The stratigraphic distribution of the studied bivalves from Iraq 

and Jordan shows that they are concentrated in Digma and Al-Hisa 

formations of Upper Campanian-Maastrichtian age, and 

lithostratigraphic correlation in both studied areas is very creatable 

where the sequence above and below the Coquina or Oyster bed 

(which is regarded as a datum) is generally similar except that the 

Jordanian sediments are thicker and rich in phosphate content. 

        Thirty two bivalve species related to nineteenth genera are 

described from the Upper Cretaceous sediments of Iraq and Jordan. 

Five species belonging to the genus Lopha, four to the genus Ostrea , 

three to the genus Rastellum, two for each of the following genera: 

Agerostrea, Crassacutostrea,  Cubitostrea, Oscillopha and one 

species belonging to each of the following genera : Ambigostrea, 

Limea, Integricardium, Pterotrigonia, Protocardia, Venilicardia, 

Acutostrea, Thetis, Mesocallista, Pycnodonte, Saccostrea, 

Crassostrea. Among which one new species (Crassostrea sp.) from 

Digma Formation of Maastrichtian age in Iraq is newly described in 

this study but left in open nomenclature for further discussion and 

eleven species are reported for the first time from Iraq.                          

        The tectonic and structural framework of the studied areas in 

Western Iraq and Central Jordan, have played a very important role in 

the development of the paleogeography setting and in controlling the 

basin configuration which had direct influence on the facies and 

facies distribution in these regions at that time.  

        According to Middlemiss, (1979, in Aqrabwi, 1993), the main 

causes of the biogeographic changes appear to be related to the 

movement of the lithospheric plates, alternations in patterns of 

sedimentations and complex changes of the climate. 

        Oysters are stratigraphically concentrated and more diversified 

in the Campanian-Maastrichtian rocks of Western Iraq and Jordan, 

such concentration of Oysters in the stratigraphic distributions of 

oysters in the Campanian - Maastrichtian sediments are known from 

other countries within the Mediterranean subprovince such as Egypt 

(Abbass, 1962 & Malchus, 1990); Libya (Rossi-Ronchetti & Al-

Banesi, 1961); Morocco (Freneix, 1972); South Italy (Moroni 

&Ricco, 1968); Spain (Dhondt, 1984). Dhondt (1981) studied the 

stratigraphic distribution and palaeobiogeography of some 

Cretaceous bivalve species such as Oysters. She suggested that the 

increase in the number of species during the Campanian-
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Maastrichtian was related to the sudden openings of new 

environmental niches followed the major transgression at the 

beginning of Campanian -Maastrichtian cycle. 

          The Cretaceous continents and oceans are subdivided 

according to the global distributions of the different Cretaceous 

bivalve fossils into three major palaeobiogeographic units 

(Kauffman, 1973). Western Iraq and Jordan were lying within the 

Eastern Mediterranean subprovinces, which also includes North 

Africa during the Cretaceous time. 

         In the present study, Thirty four bivalve species are described 

from Digma and Al-Hisa formations. Only three (8.8%) of these 

species seem to be endemic to the Iraqi basin and seven species are 

regarded as cosmopolitan species (worldwide distributed). While the 

others were described else-where by previous authors, twelve (50%) 

of the rest were described from North Africa, ten species (41.7%) 

were described from North, West or South Europe and only two 

species (8.3%) were described from North India. 

         Generally, the studied area was a part of the East Mediterranean 

subprovince during the deposition of Digma and Al-Hisa Formations, 

and it shows a direct connection with North Africa where (50%) of 

the fauna were correlated to that subprovince and less or slightly 

connected to the Western Europe subprovince, where (41.7%) of the 

described fauna, show their affinities to the fauna described in Europe 

by other workers. The connection with North Indian subprovince was 

very limited since about only (8.3%) of the studied species were 

comparable with Indian species. 

          Jordanian Oyster fossils of the tribes Ambigostreini and 

Oscillophini such as Ambigostrea villei and Oscillopha figari are 

known only from the Mediterranean subprovince (North Africa; 

Egypt, Malchus, 1990) and Morocco (Freneix, 1972). Cosmopolitan 

species such as Pycnodonte (Phygraea) vesiculare are worldwide 

distributed, known from the Upper Cretaceous of the Tethyan and 

Temperate Realms (Dhondt, 1985). 

          Agerostrea ungulata and Agerostrea lunata are known in a 

worldwide distribution during the Upper Cretaceous (Campanian-

Maastrichtian) of the Tethyan and Temperate Realms. These species 

do not have a great value in the regional comparison of faunal 

accumulations. 
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ABSTRACT 

            The exposure of Paleocene sequence (Akashat Formation) in 

the Rutba area is distributed in a relatively thin E.W. strip north of the 

Gaa′ra and down to the Iraqi- Saudi Arabian international border, and 

it is roughly 40-50 meters thick, truncated east of the Gaa′ra 

depression. The Paleocene on its exposure north and west of Rutba 

area is phosphatic. 

            The biostratigraphy and depositional environment of the 

surface exposure of the sequence and that of borehole sections to the 

west of the exposure areas has been studied in some details. The 

Paleocene sequence is conformably overlain by the Eocene sequence 

throughout the exposure area and boreholes (except on the eastern 

side of Gaa′ra depression). 

            The underlying sequence belongs to the Late Cretaceous with 

a hiatus of variable duration. South of Rutba - Amman highway the 

break is relatively shorter than that in the area of Akashat, especially 

along the western and northern rim of Gaa′ra. In boreholes to the 

west, the Paleocene sequence increases in thickness, the break with 

the underlying Late Cretaceous sequence may be negligible or 

missing. 

            The Early Paleocene (Danian) is recorded for the first time. 

The following planktonic zones are recorded from subsurface and 

surface sections:  

1- Marozovella valasconsis Zone - Late Paleocene (Thanatain) 

2- Marozovella angulata Zone - Middle Paleocene (Selandian) 

3- Globigerina euogibinas - Globoconusa daubgergensis Zone - 

Early Paleocene (Danian) 

mailto:sakarim2005@yahoo.com
mailto:akifahnoore@yahoo.com
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Figure 2:                                                             
1- CUSHMAN           

(Ventral view), B.H. 9, S.No. 9, W.D., X160
2- s CUSHMAN           

(Side view), B.H. 9, S.No. 9, W.D., X160     
3-  TOULMIN, B.H. 9,       

S.No. 9, W.D., X160                                      
4-  CUSHMAN and           

RENZ, B.H. 9, S.No. 9, W.D., X200            
5-  REUSS, B.H. 9,

S.No. 8, W.D., X25                                       
6-  BOLLI,     

B.H. , S.No. , W.D., X360                            

Marozovella valasconsis 

Marozovella valasconsi
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Globorotalia aequa
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Figure 3:                                                                 
1- BBONNIMANN, 

 Dorsal side, Traibil borehole, depth 248 m.,    
W.D., X 800                                                         

2-  BBONNIMANN, 
Dorsal side(thin section), Traibil borehole,      

   depth 248 m., W.D., X 300                                 
3-  BBONNIMANN, 

Dorsal side, Traibil borehole, depth 248 m.,    
 W.D., X 800                                                         

4- cf. BANG, Traibil           
borehole, depth 248 m., W.D., X 270                

5- cf.  BANG, Traibil           
borehole, depth 248 m., W.D., X 270 

6- danica BANG, Traibil           
borehole, depth 248 m., W.D., X 270                

Globoconusa daubgergensis 

Globoconusa daubgergensis

Globoconusa daubgergensis

Eoglobigerina  danica 

Eoglobigerina danica
                

Eoglobigerina cf. 
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Abstract 

       Ratga Formation was previously included within Dammam 

Formation, Hagopian (1979) agreed with Al-Hashimi (1972) and 

considered the Lower- Middle series in eastern desert to five units. 

The name Ratga Formation was introduced by Jassim et al. (1984). 

The type locality of the formation is distributed over four localities, 

these are defined as follows (Karim and Al-Bassam, 1997): 

1 - Swab Member(wadi Swab), Longitude 39° 45' 00" E and 

Latitude 33° 45' 00" N, aged Early Ypresian,  

2 - Damluk A(wadi Akash), Longitude 40° 07' 30" E and Latitude 33 

° 52' 00" N, aged Late Ypresian to Late Lutetian. 

3 - Damluk B(wadi Halgum), Longitude 40° 30' 00" E and Latitude 

33° 52' 00" N, aged Late Lutetian. 

4 - Muger Member(wadi Ratga), Longitude 40° 10' 00" E and 

Latitude 34° 00' 00" N, aged Priabonian to Bartonian. 

     The stratigraphic succession for KH7/7 borehole in western desert, 

at depths between (119-130m) are belong to Lower Eocene series, 

called Ratga Formation, which consist of Limestone that studied by 

five core samples, this formation underline by Tayarat 

Formation(Maastrichtian) and overlaine by Jaddala 

Formation(Eocene) Fig.(1). 

    Many calcareous nannofossils were extracted from the Ratga 

Formation (Swab Member) which studied here, all the species for 

coccoliths (specially the Heteroccolith) which bloomin subtropical 

seas  refer to Lower Eocene series for stratigraphic succession for 

Ratga Formation . 
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ABSTRACT 

The aim of this work is to study the depositional 

environments of the carbonate member of the Zahra Formation 

(Pliocene – Pleistocene) at the Western and Southern Desert of Iraq 

on the basis of petrology and facies analysis .The Zahra Formation 

consists of two lithological units: a siliciclastic unit at the lower part 

and a limestone unit in the upper part. The siliciclastic unit consists 

of mudstone, conglomerate and sandstone, whereas the overlying 

limestone unit consists of white (on one occasion blue) limestone, 

bioturbated with fenestral porosity. The thickness of the limestone 

unit ranges from 1 to 8 metres. 

Petrographic study of the limestone revealed that the main 

mineral constituent is calcite and it is texturally formed of skeletal 

grains and matrix .The skeletal grains are minor (less than 10%) 

embedded in micrite matrix. They are pelecepods, gastropods, 

ostracods and chrophytes, Charophytes is dominant in some sections 

reaching about 20% from the total rock constituents indicating 

freshwater basins.  

Field and laboratory examination revealed that the limestone 

unit starts with terrigenous lime-mudstone microfacies, immediately 

overlying the siliciclastic unit, with gradational contact. This 

microfacies is subdivided into sandy lime-mudstone and silty lime-

mudstone submicrofacies. The sandy lime-mudstone (2.5-3.5 m 

thick) is usually located at the base of the limestone unit, occasionally 

followed by silty mudstone microfacies (0.5-1.0 m thick) and then 

lime mudstone microfacies (2 – 6 m thick). Accordingly, the 
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terrigenous lime-mudstone microfacies shows fining upwards in the 

terrigenous fraction. The latter microfacies is subdivided into 

fenestral lime-mudstone and blue lime-mudstone submicrofacies. The 

blue lime-mudstone submicrofacies is found at one location only 

(Telul „l Zereg, north of Nukhaib). The limestone unit is usually 

terminated with wackstone microfacies. 

The insoluble residues of the terrigenous lime-mudstone 

microfacies is 25% composed from silty quartz and palygorskite. The 

lime mudstone microfacies is composed mainly from micrite (95%) 

and less than 5% skeletal component. The lime mud consists from 

low Mg-calcite (MgO ranges between 0.2 and 1.0%). It is 

characterized by borings which are filled with clays or gypsum (Fig -

1) and/or read stalks. The blue lime-mudstone submicrofacies is very 

characteristic to the limestone unit of the Zahra formation especially 

in north of Nukhaib Area. This submicrofacies is very tough and is 

composed of low Mg-calcite (TOC less than 1%).The fenestral lime-

mudstone submicrofacies is located at the top of the Zahra Formation 

with thickness ranging from 0.5 to 2.0 m. It is characterized by the 

presence of fenestral porosity with irregular fenestrae i.e. has no 

relationship with the bedding, possibly resulted from the gas escape. 

The laminated fenestrae may have resulted from disintegration of 

algae after their death.     

During the Late Miocene - Pliocene major thrusting occurred 

during collision of the Neo-Tethyan terranes. This event gave rise to 

a major foredeep formed at the Foothill Zone whereas the SW side of 

the basin, i.e., the Rutba-Jazira and Salman Zones was uplifted. The 

Zahra Formation is generally restricted to valleys and depressions 

which are formed by dissolution of the underlying evaporite-bearing 

formations.  

The sedimentary facies of the Zahra Formation are deposited 

in three main continental environments. The lateral association of 

these facies is controlled by the structure and geomorphology of the 

area whereas the vertical association is controlled by the climatic 

changes throughout the depositional history of the formation. The 

deposition of the siliciclastic unit took place in ephemeral lakes and 

valleys, under arid climate conditions. The following stage witnessed 

significant climate changes towards a rainy climate, when fresh-water 

and shallow lacustrine environments are developed and gave rise to 

the various limestone facies. The sandy lime-mudstone 

submicrofacies represents lacustrine shore and river mouth 

deposition, whereas the silty-clayey lime-mudstone submicrofacies 

represents relatively deeper deposits of the lacustrine environments. 
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The lime-mudstone microfacies represents the deep (below wave-

base) lacustrine deposits, the wackstone microfacies is deposited in a 

relatively shallow lacustrine environment (within wave action), and 

the fenestral lime-mudstone submicrofacies represents a very shallow 

lacustrine environments that was periodically exposed.  The blue 

lime-mudstone submicrofacies represents an isolated lacustrine 

environment of high organic productivity.                                                       

 

 

                                  

 

 

 

 

Figure 1: Bioturbated limestone of the Zahra    Formation (borings)                                  

 

 

 

 

 

 

 
Figure 2: Charaphytes wackstone microfacies of the Zahra Formation 

 

 
Keywords: Iraqi Western Desert; Iraqi Southern Desert, Zahra 

Formation; Petrography; Fresh-water limestone 

 

 

 

 

 



  

140 
 

References:  
[1] S. Al-Hazaa 1996 ,Unpublished M.Sc Thesis .University of 

Baghdad.110p 

[2] M. E. Tucker and V. Paul Wright 2009.Blackwell Science 

Ltd.482p 

[3] S.Z. Jassim and Jerry C.Goof.2006.Dolin Prague and Moravian 

Museum ,Brnu.181-187  

[4] T.K. Al-Amiri, B.S. Al-Jubouri and A.S. Al-Dolaimi .2000.1575-

1584pp 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

141 
 

Thalassinoides-dominated Glossifungites ichnofacies as 

a key sequence stratigraphic boundaries: Insight from 

the Late Maastrichtian to Thanetian successions of the 

Phosphatic West Rutbah Basin (PWRB), Iraq. 

 

Ibrahim Q. Mohammed*, Asma A. Abahussian** 

 

*AL-Mufeed for Construction Material Trading                                                                                                                  

* corresponding author: E-mail address: Iraq@almufeediraq.com      

keywords:Thassinoides ,Glossifungites , sequence ,Msaatrichtian –

Thanetian , Iraq 

   ** Gulf University, Bahrain      

   

ABSTRACT 

  Thalassinoides burrow is the most diagnostic sedimentary structure 

characterized the Late Campanian to Eocene successions of the Iraqi 

Western Desert. The present work focuses on the stratigraphic 

distribution, substrate lithofacies and their application as a key of the 

bounding surfaces in sequence stratigraphy architectural, within Late 

Maastichtain to Thanetion economic phosphorite – montmorillonite\ 

palygorskite dominated (Black) shale and opal-CT porcelanite  

successions. The studied lithology outcropping a long west Garaa 

Depression to Akashat in the north and west Rutbah around H3 area 

in the south. These localities represent most of the exposed sections, 

which extend as NNE-SSW, trending inner ramp belt of the PWRB. 

More than 40 surface sections in whole studied area and 10 shallow 

boreholes in Trafawi area (south H3 area), with more than 1000 

samples and thin sections as well as about 200 XRD analysis (fig-1).        

This ichnogenus has previously been reported by Mohammed  since 

1985 in phosphatic succession of west Rutbah – H3 area ,AL-Rawi et 

al ( 1986) divided the phosphatic succession in H3 area based on 

omission surfaces into four transgressive -regressive (T-R) cycles. 

Thalassinoides was recorded in Masstrichtian, Danian, Selandian and 

Thanetion phosphatic successions in Garaa-Akashat area 

(Abahussian, 1987, Mohammed, 1993). AL-Bassam and Karim 

(1997) identified these trace fossil as borigs and burrows in rhythmic 

succession in Akashat area. Thassinoides burrows are common and 
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widespread in most time equivalent successions of the North and 

Middle East (Ahmed et al, 2014 in Egypt and Pufahl et al, 2003 in 

Jordon; and others). 

   Stratigraphic relationship, sharp and erosional boundaries , mud 

cracks desiccation ,oxidized thin film lining burrows, iron stain 

surface and iron pisoids in some Late Maastrichtian burrows , 

combined with Thalassinoides colonization of the discontinuity 

surfaces and passively filled by rapid transgression , indicate the 

substrate which is intraformational subarial and submarine 

firmground of Thassinoides –dominated Glassifiniges ichofacies – 

demarcated surface . It is probably Thassinoides –type Crustacean 

burrows (prof. E.Baraboshkin ,writtin communication , 2018) 

   There are two types of the Thalassinoides, which are classified 

according to their customs and forms. Type A and type B. Type A, is 

the common type, back filled by overlying allogenic sediments , 

including quartz , oysterclasts , doloclasts and phosphatic bone , 

coprolite ,intraclast , ooids and peloids .Burrows have solitary single 

and  inclined cylindrical to elliptical shape , with sharp unlined 

external walls , in 2-3 cm cross sections and 15-25 cm length . This 

type has lateral and vertical large extensions in whole studied area, 

and always penetrate the muddy sediments of palygorskite - 

dominated dolomitic marlstone and mudstone (fig2, a,b,c,d,e,and f), 

of very shallow subtidal- subtidal (lagoon) to supratidal facies 

associations. Type B, back filled by host sediment, which is recorded 

in bioturbated sandstone facies of the Danian succession (fig 2g) and 

in the middle part of the main phosphorite bed of the selandian 

economic deposit ( fig2h). Both locality of type B are characterized 

by strong burrowing intensity with horizontal and inclined complex 

branching framework, bifurcated Y and T shape (f2 g, k and h). 

   High resolution field stratigraphy and petrographic studies reveal a 

unique Late Maastrichtian to Thanetion mixed successions consists 

stacking of seven main lithofacies (phosphorite, sandstone, limestone, 

dolostone, porcelanite and (black) shale and marlstone, including 

eighteen microfacies with gradational boundaries in each microfacie 

of parasequence sets. We are identified bout seventeen Glossifungites 

ichnofacies – demarcated discontinuity  , showing sequence bounding 

of four third –order sequence , including one in Late Maastrichtian 

Safra sequence ,  one in Danian Trafawi sequence , one in selandian 

Hirri sequence and one in the Thanetian Duwamia sequence  , these 

3
rd

 sequences divides into at least  seventeen fourth –order  sequences 

. The 3
rd 

and 4
th

 –orders showing regularly retrogradational – 

progradational parasequence sets (cycles). Microfacies associations 
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depend on the difference of accommodation space and 

paleotopography of the uplifted- controlled basin. The retrogradation 

parasequences consists of rapid transgresive phase of a high energy 

storm coupled with tidal events  in a amalgamation surface including 

of sequence boundary  and trasgressive surface ( SB and TS ) , the 

burrows filled by phosphatic sanstone , sandy boney-intraclastic –

coprolitic  phosphorite in Safra , Trafawi and Duwmia or oo-peloidal 

of Hirri cycles ,  locally  quartzos- phosclasts dolomitic packstone of 

the overlying facies in the upper part of the Safra sequence , which 

represent the  transgressive sequence tract (TST) , overlain by fine 

grained phosoclasts or oo-peloidal phosphorite and oyster 

float/rudstone of open  inner ramp cycles or  with montmorillonite 

dominated- calcerous shale  and finally by phosphatic - diatomaicous 

– globigerinal –  spiculitic porcelanite and wack/ mudstone  

microfacies of basinward middle ramp facies association which 

represent maxium flooding surface ( MFS) . The progradational 

parasequence represent in 3
rd

 cycles by oyster rich – dolomitic 

marstone cycles or sandstone lithfacies and  both 3
rd

 and 4
th

 

parasequeces ,  palygorskite -dominated dolomitic shale / marlstone 

and silicified dolomitic mudstone of the high stand system tracts 

(HST) , which always terminated by parasequence –bounding 

Glossifungites ichnofacies – demarchated.           Thalassinoides type 

B dominated Glossifungites ichnofacies in studied succession 

represent TST with flooding surface (FS) overlain by MFS of fine 

sandstone in Danian and globgerinal mudstone in the middle of the 

main economic phosphorite bed of the selandian cycle.  

   The third and fourth - order sequences reveal  sudden lateral and 

vertical changes , probably controlled by local tectonic coupled with 

regional eustatic sea-level fluctuations .Local synsedimentary- 

vertical  tectonic activity of the Rutbah high cases rapid change in 

accommodation apace due to subsidence and uplifted displacement 

.Tectonic activity it‟s well known in the north  of the studied area 

which indicated by Late Cretacous – Early Paleogene synsedimentary 

incomplete rifting of the south Euphrates fault system (Anah Graben) 

. In the west of the study area in Iraqi-Jordanian boundary (BH 5/6) 

there are additional evidences including sudden facies change from 

pertidal dolostone of the topmost Hartha Formation to the basinal 

outer ramp black shale facies and turbidity sequence  of the Late 

Masstrichtain-Danian succession  ( Mohammed , 1993) as well as 

reworking of nannofossils of Late Maastrichtian and redeposited with 

Danian nannofossils accumulations ( M.Alqudah , written 

communication , 2017), indicat syndepositional fault system and 
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sudden subsidence which create accomm-odation space for deep 

facies deposition.The renewed activity of the Rutbah high has been 

time – equivalent with the Syrian Arc System activity which plays an 

important role of the East Mediterranean  phosphorite Basins 

developme ( Abed,2013) .   Local tectonic activity coupled with 

eustatic sea-level rises and falls in south Tethyian Sea may be the 

most probable mechanisms effected the change of relative sea-level 

and accommodation space. Haq and Qahtani (2005) estimate a 

noticeable eustatic sea -level rise in Masstrichtian which covered a 

large marine and nonmarine areas of the Arabian plate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   The significance of this article is to suggest the deposition of the 

Late Maastrichtian to Thanetian successions in regional transgression 

coeval with upwelling currents developed a high productivity area 
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around the inner –middle preexisting ramp around Rutbah High, .as 

well as well oxygenated shallow marine tidal environment with nil 

rate of sedimentation, which indicated by large diameter burrows and 

rhythmically passive infilling (Gingras and MacEahron, 2012).These 

oxic conditions alternated with anoxic sea bottom which is suitable 

for the precipitation of thin film condensed phoshatic black shale and 

pristine phosphorite ( phosmud) and phosphatization of bone and 

fecal pellets and coprolite . Local tectonic and sea-level change 

generated storm and tidal waves of high dynamic activity to 

winnowing, reworking and transport the granular phosphatic grains 

and deposited as economic bedded phosphorite in the distal inner 

ramp. 
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Fig. 2 (B)(D)(F) Showing Thalassinoides type A vertical tunnel and 

(C)(E) Showing cross- section .(G)(K) Showing Thalassinoides typ B 

, (G) highly biotrubated sanstone and (K) oo-peloidal phosphorite 

showing complex burrowing system and Y – shaped branched 

burrow(H). 
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ABSTRACT 

            Karst bauxite deposits are formed under tropical and 

subtropical conditions with intense chemical weathering of enriched 

Aluminum silicates on the surface or beneath the surface of karstified 

carbonate rocks. 

 

Karstic bauxite of Huassianiyat area (western desert Iraq) were 

studied mineralogically and Rare-earth geochemistry to achieve the 

distribution and behavior of REES in bauxite deposits to expect the 

source and origin of deposits. 

 

20 representative samples from different facies including 

Huassainiyat clay, flint clay, Bauxitic kaolinite and kaolinitic bauxite 

were collected from exploratory karst depression of Nwaifa 

Formation. 

 

10 samples were analyzed mineralogically by XRD techniques 

(philps model pw, 1965 /60 with cu kα radiation and Nickel filtration. 

 

Chemical analyses of 20 samples were done by using ICP-

MS(Inductivelly coupled plasma mass spectrometry) in the 

laboratories of ALS chemex to determine their content of major 

oxides (SiO2, Al2O3, TiO2, FeO3, MgO, CaO, K2O, Na2O and P2O5 ). 

And REES (La. Ce, Pr, Nd, Sm, Eu, Tb, Dy, Er, Tm, Yb and Lu). 

 

XRD results shows that Bohemite (Al2O3.H2O) and Gibbsite 

(Al2O3.3H2O) are the main minerals in kaolinitic bauxite facies. 

Kaolinite minerals is the main associated clay mineral as well as 

Geothite and hematite as iron minerals (fig. 1). 

 

Geochemical analysis shows an enrichment in concentrations values 

of Al2O3, TiO2 and MgO and depleted in SiO2 during the progression 

of bauxitization processes, this due to that the expected source rocks 
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(Hussainiyat clay) have been effected by intense chemical weathering 

and then altered to become enriched in Alumina especially in horizon 

B of karst depression. 

 

The total mean of REES are increases from Hussainiyat clay deposits 

toward flint clay and finally enriched in kaolinitic bauxite deposits. 

 

LREE are more enrichment in kaolinitic bauxite facies in comparison 

with their concentrations in other clay facies whereas the HREE have 

nearly similar values in all facies.( fig. 2). 

 

The distribution patterns of REES normalized to chondorite are 

similar with their distribution in acidic to intermediate Igneous rocks 

(Rhyolite-Dacite and Andesite).  

  

In conclusions : the intense chemical weathering under acidic 

conditions are the major factor effect to leached and dissolved and 

filtrates silica from Hussainiyat clay into kaolinitic bauxite whereas 

Alumina is enriched to reach its maximum values (58.9). during 

bauxitization.  

 

REES can mobilized and removed during warm, humid and temperate 

weathering especially LREE., positive Ce anomaly indicate that Ce 

was fixed as Ce
+4

 under acidic conditions while Eu negative anomaly 

indicate the alteration of kaolinitic and feldspar during bauxite 

formation processes.fig.2. 

    

 

 

 

 

 

 

 

 

 

 Figure 1. Xray diffraction patterns of           Figure 2. Rare-earth 

elements patterns Kaolinitc bauxite                in studied samples 

 

 

Key words: REES, Kaolinitic bauxite, Bohemite, Ce anomaly . 

Huassainiyat. 
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 المستخمص 

اطيةةةان الفمنةةةت هةةةي اطيةةةان بي ةةةاء خاليةةةة تقريبةةةا مةةةن االكاسةةةيد المسةةةاعدة عمةةةى الصةةةهر     
كاكاسةةةيد الحديةةةد والقمويةةةات والقمويةةةات االر ةةةية وهةةةي اطيةةةان صةةةمبة  يةةةر لدنةةةة ذات مكسةةةر 

 محاري ال تتفتت بالماء .
تتواجد اطيان الفمنت كصخور حا نة لخام البوكسايت الخسةفي الةذي اكتشةف فةي 

ات فةي منطقةة شةمال الحسةينيات فةي الصةحراء الغربيةة وبسةبب مةا تمتمكة  هةذع مطمع التسةعين
االطيةةان مةةن نقةةاوع عاليةةة ولكونهةةا تماثةةل تركيةةب الكةةا ولين المثةةالي كيميائيةةا فهةةي تعةةد المةةادة 
االساسةةية لصةةناعة حراريةةات سةةميكات االلومنيةةوم متوسةةطة المحتةةوى االلةةوميني والتةةي تعةةرف 

ة السةةةتعمال  فةةةي تبطةةةين افةةةران صةةةناعات الحديةةةد و الصةةةمب بالشةةةاموت ذات االهميةةةة البالغةةة
 والزجاج والسراميك.

يهةةةدف البحةةةث الةةةى تقيةةةيم اطيةةةان الفمنةةةت معةةةدنيا وكيميائيةةةا واسةةةتعمال  فةةةي تصةةةنيع 
الحراريةةات مةةن خةةيل تصةةنيع نمةةاذج مختبريةةة مةةن الطةةابوق النةةاري الفمنتةةي وفةةق المواصةةفات 

مةةن عمةةل الخمطةةات وتشةةكيمها وانتهةةاءا بةةالحرق  العالميةةة المعتمةةدة فةةي هةةذع الصةةناعة ابتةةداءا
واجةةةةةراء الفحوصةةةةةات التقيميةةةةةة الفيزياويةةةةةة والميكانيكيةةةةةة و الحراريةةةةةة والكيميائيةةةةةة عمةةةةةى نمةةةةةاذج 
الطةةةابوق المصةةةنع ومقارنةةةة النتةةةائ  مةةةع متطمبةةةات المواصةةةفات العالميةةةة لمتعةةةرف عمةةةى جةةةودة 

 ونوعية الطابوق واستعمال  في الصناعات الحرارية.
نماذج ممثمة الطيان الفمنت المنتشرة  من الخسةفات فةي منطقةة  10جرى فحص 

لمعرفةة محتواهةا المعةدني الرئيسةي  XRD,philps,PW,1965/60الدراسة باستعمال جهاز 
نمةاذج اخةرى  10والشوائب المعدنيةة االخةرى التةي يمكةن ان تة ثر فةي الصةناعة. كمةا حممةت 

 ICP-MS(Inductively coupled plasma massبجهةةةةةةةاز 
spectrometry,Swizerland,1987)   في مختبرات سمطة المصادر الطبيعية في عمان
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    SiO2, Al2O, Fe2O3, TiO2,MgO, CaO, Na2O, K2O, P2O5 ليكاسةيد 

واظهةةةرت الدراسةةةة المعدنيةةةة بةةةان الكا ولينايةةةت جيةةةد التبمةةةور هةةةو المعةةةدن الرئيسةةةي السةةةائد فةةةي 
7.1Aخورالطين الفمنتةةي وقةةد ميةةز عمةةى اسةةاس االنعكةةاس القاعةةدي  صةة 3.56Aت و    ت كمةةا  

3.53Aانعةةدم وجةةود االاليةةت مةةع نسةةبة  ةةئيمة جةةدا مةةن االنةةاتيس   2.69Aتج الهيماتايةةت    ت  
 .1شكل 

  

 

                                               

 

 

 

 

 

 

 

 

 

 

 

 

 انزحهيم انًعذَي الطيبٌ انفهُذ             1شكم                                              

 

% وهي جيةدة وتقةع  ةمن  37,5% وبمعدل   40,37ةةة34,71تراوحت نسبة االومينا بين  
الحةةدود المسةةموح بهةةا فةةي هةةذا النةةوع مةةن الصةةناعة وحسةةب المواصةةفات العالميةةة امةةا التيتانيةةا 

TiO2 ج اال ان  4-2قةةد حةةددت عمةةى انهةةا الشةةائبة الرئيسةةة فةةي اطيةةان الفمنةةت وبمةةدى ف %
يمكةن ان  تكةون م شةرا ايجابيةا لتحسةين نوعيةة الطةابوق النةات   Al2O3زيادت  المرافقة لزيادة 

ج  k2Oج  Fe2O3النةة  يسةةاهم مةةع االلومينةةا فةةي رفةةع نقطةةة التمةةين. فيمةةا وجةةد ا ن كةةل مةةن 
Na2O  2باق من الحدود المسموح بها ولم تتعدى االخيرة.% 

ويمكن ان يساعد وجودها مع الحديد في تسريع تكون الطور الزجاجي ج بينما كان 
MgO +CaO  اعمةةى مةةن الحةةدود المسةةموح بهةةا قمةةيي ويرجةةع ذلةةك الةةى وجةةود الكالسةةايت فةةي

ض الخميةك مةع % مةن حةام17بعض النماذج ويمكن الةتخمص مةن ذلةك بمعاممةة النمةوذج بةة 
 التسخين.

صناعيا جرى تهيئة ثمان خمطات جاربعة منها شممت اطيان الفمنت  ير المحةروق 
مةةع اطيةةان الكةةاو لين كمةةادة رابطةةة وبنسةةب مختمفةةةج واالربعةةة االخةةرى شةةممت اطيةةان الفمنةةت 
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ت مةةةع اطيةةةان الكةةةاو لين كمةةةادة رابطةةةة وبنسةةةب مختمفةةةةج وقةةةد جةةةرى تشةةةكيل Grogالمحةةةروق 
ثةم جففةت النمةاذج  2كغم/سةم400دام طريقة الكبس شب  الجاف وتحةت  ةغط النماذج باستخ

وعمةةةةةةى التةةةةةةوالي  ͦم 1500ج  ͦم1400ج  ͦم1300ج  ͦم1200واحرقةةةةةةت تحةةةةةةت درجةةةةةةات حةةةةةةرق 
باسةةتعمال برنةةام  حةةرق مسةةيطر عميةة ج بعةةدها اجريةةت فحوصةةات الكثافةةة الكميةةةج والمسةةامية 

ن ةةغاط والصةةدمة الحراريةةة. وجةةرى الظاهريةةة وامتصةةاص المةةاء و الةةوزن النةةوعي ومقاومةةة اال
قياس مدى قابمية الطابوق النةات  لمنصةهر الخبةث ومنصةهر الزجةاج داخةل االفةران وقةد وجةد 

ت ولمخمطةةات  2درجةةة مئويةةة  شةةكل  1400ان اف ةةل حةةرارة اشةةتغال لمطةةابوق المصةةنع هةةي 
% مةةةةن اطيةةةةان الكةةةةا ولين كمةةةةادة رابطةةةةة وكةةةةذلك  20% اطيةةةةان الفمنةةةةت و80المتكونةةةةة مةةةةن 

% من اطيان الكا ولين وعمةى التةوالي 30% من اطيان الفمنت و 70خمطات المتكونة من ال
كون  اعطى اف ل الخواص عند هذع الدرجة وان الطابوق المصنع مطابق بدرجة كبيرة الى 

ت و  IS,6-1983ت والهنديةةةةةةةةةةةةة   BS.,886,1987متطمبةةةةةةةةةةةةات المواصةةةةةةةةةةةةفة البريطانيةةةةةةةةةةةةة  
(IS,175-1963). 

 

 
 

يخزبرح يٍ انطبثىق انًصُع يٍ اطيبٌ انفهُذ رًثم يقبويزهب نًُصهراد  ( ًَبرج 2) شكم 

و1000انكهُكر وانسجبج في                درجخ  حرارح 
ͦ

   

 

 الكممات المفتاحية 
 اطيان الفمنتج الحرارياتج الطور الزجاجيج الكثافة الكميةج المواصفات العالمية

 
المرحةوم مةازن مصةطفى لمسةاعدت  فةي اجةراء  شةكري وتقةديري الةى االسةتاذالشكر والتقودير 3

العمل الحقمي وكذلك شكري الى االسةتاذ المرحةوم نوفةل عبةد الرسةول لمسةاعدت  فةي اسةتخدام 
 االفران . 
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ABSTRACT 

Iraqi flint was mined from the bauxite mine in Hussainiyat area, 

Western Desert of Iraq. It accompanies bauxite which has been 

discovered in the late eighties and early nineties of the last century. 

Bauxite and flint were found filling fossil sinkholes in Ubaid 

Formation. These sinkholes were filled by clays and capped with 

sand probably in late Jurassic early Cretaceous times due to the 

conditions suitable for leaching Iron and silica from the clays forming 

the bauxite and leaching iron only forming the flint. Flint was 

considered as a byproduct from the bauxite mining and used in the 

refractory industry. Due to the chemical composition of the flint, it is 

used to prepare a flocculent material for potable water treatment 

plants. Laboratory experiments were carried out to prepare Poly 

Aluminium Chloride (PAC) as a flocculent material to substitute 

alum in the water treatment plants for its effectiveness and the alum 

disadvantages. Aluminium based rocks were tested for the best 

leachability of aluminium and the roasted flint was found to be the 

best. Aluminium chloride solution was prepared by the reaction of 

flint with concentrated hydrochloric acid (26%), 110ºC, 1:10 solid to 

liquid ratio and for 45 minutes (Figs. 1 and 2). Aluminium chloride 

crystals were precipitated from the filtrate after condensation by 

evaporation. Thermal treatment was applied on the aluminium 

chloride crystals to convert them to a polymeric material (PAC) (fig. 

3). The prepared PAC was tested in the water treatment plant 

laboratories and found efficient. The turbidity and the aluminium 

content of the treated water were within the allowed limits whereas 

that with using the imported one has aluminium concentration above 

the allowed limit by WHO. It has been found that the amount of PAC 
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is 44% less of the amount of alum used for the same quantity of water 

of the same specifications. 

We can conclude that Iraqi flint is suitable for using in the 

preparation of poly aluminium chloride. The Iraqi bauxite is not 

suitable for PAC preparation due to its weak reaction with the acid. 

The flint should be roasted at 725ºC prior to the reaction with the 

acid. The best HCl acid concentration was found to be 26%. Al
3+

 

concentration in the treated water with prepared poly aluminium 

chloride was found to be within the accepted limit whereas that 

treated with the imported poly aluminium chloride (Treefloc) is 

above than the maximum accepted limit. The turbidity of the treated 

water with the prepared and imported poly aluminium chloride was 

within the accepted limits. Using the prepared PAC is more economic 

than using alum. 

 

 

 

 

 

 

Fig. 3: Variability of Aluminium Leachability percent of with time, 

HCL concentration and 1:10 solid to liquid ratio at 25ºC for roasted 

flint  
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Fig.3: Variability of Aluminium Leachability percent with time, HCL 

concentration at 110ºC and 1:10 solid to liquid ratio for roasted flint 

 

 

 

 

 

 

 

 

 

 

Fig. 8: X.R.D. chart for the prepared poly aluminium chloride 

 

 

 

Key Words: Flint, Bauxite, Poly Aluminium Chloride, 

Flocculent, Water Treatment, Iraq 
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ABSTRACT 

 

This study is aimed to identify the temporal and spatial changes in 

the gypsiferous soil and recognize the most hazard area in the 

Western desert that should be avoid or remediation of soils before 

agriculture and infrastructure plans. 

Four hundreds and forty-eight soil samples have taken from 

different sites across the western desert, in Iraq and have selected 

from two different depths 25 and 150 cm or lesser than 150 cm if 

water table or underlying formations were very shallow in these 

sites. The distance between a site and others is between 10 and 25 

Km. These samples had analysed for the percentage of gypsum by 

titration and using EDTA (Al-Janabi et al., 1993).  

There are many classifications for gypsum soils in the World such 

as FAO, USA, French classifications. However, this study was 

preferred to use Barzanji‟s classification because it classified soils 

base on the percentages of gypsum content that it got from 

chemical analysis (Barzanji, 1973). 

Hence, two different maps for the two depths have produced which 

showed the distribution of gypsiferous soils in the Western 

desert.The map for depth at 25 cm (Figure1) reflects the highest 

percentages (~ 53%) of gypsum in soils, allocation in north part 

and area surround Euphrates River in east part of the study area. 

While,the map for depth at 150 cm (Figure 2) reveals increasing in 

gypsum content (60-75%) with depths. This increasing was 

measured in the same areas that mentioned above for gypsiferous 

soil map for depth at 25 cm, with extension in these sites. 

However, the majority of area in the western desert in Iraq 
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contains gypsum in soil between 0 and 10%.  

Furthermore, this study illustrates that origin of gypsum in soils is 

in-situ came from outcrops of formations contain gypsum which 

deposit in soils as secondary gypsum (Al-kaabi, 2014). In fact, 

gypsum in soilsis secondary deposits and usually come from 

surface or groundwater that saturated by sulfate ion which 

inherited from rocks contain primary gypsum such as in Fatah 

Formation in Iraq (Al-kaabi, 2007). The secondary gypsum 

appears to be common mineral in soils in the semi- arid or arid 

region such as the western desert in Iraq. In addition, the origin of 

groundwater in the area that has high percentage of gypsum is 

sulfate type, and it appears to have a significantinfluence in 

distribution of gypsum in soils. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                Figure 1. Gypsiferous soils map for depth  
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Figure 2. Gypsiferous soils map for depth25 cm 

 

 

Keywords: Western Desert; Gypsiferous; Soil; Arid region; Hazard 

area. 
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ABSTRACT 

The main goal of this study is preparing thermally stable 

montmorillonite by using locally available raw material, and 

studying the influence of temperature on montmorillonite structure 

after the pillaring. Montmorillonite is the dominant clay minerals 

during Upper Cretaceous and Tertiary periods, and has been 

broadly distribution in Digma and Akashat formations in the 

western desert in Iraq [1]. The pillaring involves two main steps; 

1) the interlayer small cations are exchanged for other, and 2) 

calcination that transforms the inorganic polyoxycation precursors 

into firm, stable metal oxide pillars, and tightly bonded to the clay 

layers [2].  

The pillaring method in this study was involved using titanium 

Chloride (TiCl4) and mixed with double the volume of ethanol, 

and stirred in a solution of glycerol that already diluted with Milli-

Q wáter [3]. The total mixture was added drop wise to calculated 

amount of clay in distilled water and allowed to equilibrate under 

magnetic stirring. The titanium intercalated clay material was 

filtered and dried in an oven at 110 ºC. The intercalated Ti-clay 

was calcined at various temperatures (300, 400, 500 ºC) for 4 

hours. The results show that increasing degree of temperature 

leads to raise the concentration of Ti in montmorillonite (Table 1).  

In addition, our results illustrate that raw montmorillonite was 

started to collapse after heating over 300 ºC [4], while pillared 

montmorillonite was not breakdown its structure even at 500 ºC 

(Figure 1). Thus, this study demonstrates that Iraqi 

montmorillonite can be improved by producing a good thermal 

stability of the Ti-PILCs, and due increasing its surface area after 

pillaring it can be used for adsorption, catalysis, and ion exchange. 
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Table 1: Concentration of titanium after calcined at different 

temperatura. 

 

Samples 
Degree of 

temperature 
TiO2 % 

B1 500 0.86 

TM1 500 7.58 

B2 400 0.84 

TM2 400 8.73 

B3 300 0.78 

TM3 300 5.97 

 

 

 
 

Figure 1. show XRD of montmorillonite and titanium pillared 

clays calcined at 500 ºC 
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ABSTRACT 

The detailed petrographical and geochemical evidences and genesis 

of the Ga‟ara ironstone are the matter of this study. The Ga‟ara 

ironstone occurs in the upper part of the Ga‟ara Formation which is 

exposed in the Ga‟ara Depression, 65 km to the north of Rutba town 

in the Western Desert of Iraq. Outcrops of these ironstone 

occurrences were found along the southern border of the depression. 

The Western Desert of Iraq is part of the Stable Zone of the Arabian 

Shield. The regional Rutba Uplift is the backbone and the main 

structural element of the Western Desert. The idea of Ga‟ara anticline 

(or dome) has prevailed over the years and even appears on the latest 

edition of the tectonic map of Iraq [1]. Based on the detailed field 

investigation and analysis of surface and subsurface data by Tamar-

Agha et al. [2] in the Ga‟ara Depression, a new understanding of the 

structure of the area has emerged. Ga‟ara Formation is the oldest 

exposed formation in the Western Desert of Iraq, which occupies the 

core and the inner rims of the Ga‟ara Depression. The maximum 

exposed thickness of the Ga‟ara Formation in the southern rim of the 

Ga‟ara Depression near Tel Al-Afaif is about100 m [3]. 

Lithologically, the Ga‟ara Formation consists of fining upward cycles 

of terrigenous sediments which usually start with sandstone that is 

pebbly in places, grading upward into siltstone, kaolinite-dominated 

claystone that in many cases ends with a layer of ironstone in the 

uppermost part of the formation. These fining upward cycles are 

fluvial sediments deposited by meandering rivers.  

The ironstones occur as massive and pisolitic–oolitic beds of 

generally lenticular form. The massive ironstone (Fig. 1a) is found 
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as lenses of limited thickness and extension; as can well be seen in 

Chabid Al-Abid and Umm Idaya areas. Hematite is the predominant 

mineral with lesser amounts of goethite. Kaolinite and quartz are the 

major non-ferruginous minerals in this type; secondary calcite occurs 

as crack filling. The sandy massive ironstone consists of subangular 

to subrounded quartz grains, fine silt to coarse sand in size, cemented 

by colloform, botryoidal textured hematite and goethite. Microscopic 

study indicates that the iron hydroxide was deposited as colloids 

around quartz grains as an open space filling from gel-like solutions. 

The goethite is the precursor mineral grown and crystallized to 

fibrous crystals, and with continuous growth it produced an 

interference surface. The clayey massive ironstone consists of clay 

within the mixed hematite–goethite bearing kaolinitic mudstone. The 

most common colloidal texture of goethite is botryoidal with 

syneresis cracks. Pisolitic–oolitic ironstone (Fig. 1b) is restricted to 

the southern rim of Ga‟ara Depression which forms lenses in more 

than one level. Iron pisolites are the characteristic textural feature in 

this type of ironstone. The ironstone lenses vary in thickness between 

several centimeters up to about 2m. The pisolites are formed of 

numerous concentric coats (cortices) nucleated around quartz grains, 

clay fragments, and earlier pisolite fragments. There are large 

composite pisolites containing several smaller pisolites and oolites 

which have acted as a nucleus; this indicates that the formation of 

pisolites and oolites occurred repeatedly in a dynamic environment. 

The pisolites are usually floating in ferruginous mud representing 

about 70% of the sample in some lenses such as in Al-Agharri and 

Mulussa localities. X-ray diffractometry revealed that the goethite 

and kaolinite are the most dominant minerals in pisolites. 

Petrographic studies show a kaolinite thin layer alternating goethite 

with sheaths of hematite; the later produced by conversion of goethite 

by dehydration. The mineralogical composition of the matrix is 

goethite and kaolinite with minor amount of hematite. This texture 

indicates open space filling deposition that reflects the colloidal 

nature of the solution. 

The Ga‟ara ironstones consist of SiO2, Fe2O3 and Al2O3, which 

represent 80% of all ironstones contents as a reflection of the 

predominance of goethite, hematite, kaolinite, and quartz in these 

rocks. The average content of Fe2O3 in the matrix of pisolitic 
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ironstone and that of the massive ironstone is 7.01% and 83.7%, 

respectively. The other major elements also show some variation 

between the two ironstone types. The matrix with higher Si contents 

tends to have higher Al which indicates the excess of kaolinite 

mineral. The pisolites have higher Fe and lower Si, while the massive 

ironstone has higher Ca + Mg values and lower Al. In comparison 

with the trace element concentrations of the continental earth crust 

given by Rudnick and Gao [4], the Ga‟ara massive ironstone is 

relatively enriched in V, Ni, As, Zr, Nb, Co, W, and Mo; and 

depleted in P, Li, Cr, Cu, Zn, Y, La, Ce, and Ba; while Mn is almost 

the same. The Cr and V are associated with Fe because of their 

similar geochemical behavior during accumulation, but both Cr and 

V become depleted during the deferruginization development in the 

hydromorphic environment. The relatively high Cr/Ni ratio in pisolite 

and matrix is due to the association of Cr with kaolinite. The pisolite 

cortices show higher concentration of Al2O3 and SiO2 representing 

kaolinite; alternating with Fe2O3 cortices of goethite and hematite. 

Positive correlation of Al2O3 and SiO2 with Cr, Zr, Li, Nb, and La in 

the pisolites indicates that these elements are clearly derived from 

detrital sources [5].  

The patterns of element abundances preserved in ancient sediments 

can be used to constrain the influence of terrestrial, hydrothermal, 

biogenic and detrital sources on the sediment composition. 

Distinction between these sources is based on differences in the 

mineralogical and chemical composition. From the geochemical 

evidences, the hydrothermal precipitation is excluded due to the 

relatively low metal content of the studied ironstone in Cu, Pb, and 

Zn. The lack of significant correlation of Fe with As, Cu, and Zn 

elements may also exclude the hydrothermal influences [5]. The low 

level of Mn in the Ga‟ara ironstone indicates the deposition from the 

fresh water. The Mn/Fe ratio is low which reflects high separation 

between the two elements in the hydromorphic environment. They 

are both mobile in reducing conditions, but Mn requires a higher 

oxidation potential to precipitate than Fe
2+

 [6]. The low Cr content 

(as in massive ironstone) resembles that usually found in bog iron 

ores. The lateritization process which causes considerable changes in 

mineralogical constituent has a great influence on the crystal 

chemistry of the major mineral constituents (goethite and hematite). 
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Goethite in the laterite shows a wide range of Al substitution as 

indicated by deviation of peaks location in XRD. Aluminum 

substitution can serve as an indicator of pedogenic environment. 

Most of the studied goethite and hematite shows no substitution, the 

higher Al content was observed in the pisolites reaching a maximum 

of 8% moles AlO(OH). The Al substitution of hematite is less than 

that of the associated goethite. Free alumina was detected only in one 

of the studied samples in Al-Nijili locality. This sample is enriched 

with arsenic, and these pisolites show clear gold mineralization 

between their cortices. Sedimentary ironstones in general can be 

naturally enriched in arsenic due to the abundance of iron bearing 

minerals and especially iron oxyhydroxides that have a high affinity 

for arsenic. The existence of broken pisolites that were acted as 

nuclei for larger compound pisolites suggests that such pisolites were 

formed in agitated water rather than within soil as a result of 

lateritization. 

 

 

 

 

 

 

 

 

                                     

                                      

  Figure 1. Ironstone types a. Massive ironstone, b. Pisolitic-oolitic 

ironstone. 
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ABSTRACT 

A native sedimentary sulfur deposit was discovered in the Abu-jir 

area via the current study. So, the current study provides the 

geochemistry of these deposits in detail.  

The major, trace and REE elements were studied in two samples 

collected from the Abu-Jir area. Geochemical data were employed to 

characterize the chemical compositions, origin of these deposits and 

the indicator elements for exploring the sedimentary native sulfur. 

       Major oxide of two representative samples of native sulfur 

deposit and one core sample of Mishraq Mine were determined, the 

core sample used for correlation. The geochemical results clearly 

show that the Abu-Jir sulfur deposit is of lower purity than that of 

Mishraq Mine. The native sulfur of Mishraq Mine is characterized by 

high purity (99.9%), where all other oxides are below the detection 

limits. The average concentration of the two representative samples is 

81.3%. Since, the native sulfur found in the Abu-Jir site is associated 

with the bituminous gypsum, so, carbon (C) composed the major 

impurity in this deposit, where its average concentration is 14.9%. 

The average concentrations of other oxides in the sulfur deposit are 

below 1.0%, with exceptional of SiO2 which has an average 1.2%. 

        

The sulfur deposit with 81% sulfur content and 15% carbon is 

characterized by enrichment  in V, Ni, Zn, Ga, Zr, Mo, Ba, Hf, Th 

and U, while depleted with Cu, Se, Rb and Sr  in comparison with 
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their host rock (gypsum). The sulfur deposits are depleted in Zn, Mo 

and Th compared with Mishraq mine sulfur(SM) sample. The 

average concentration of those are 4.5, 7.0 and 0.23 ppm respectively, 

whereas in (SM) sample are 16.2, 14.0 and 0.5 ppm. The high 

concentrations of these trace elements coupled with high purity and 

high concentration of native sulfur of (SM), could be used as an index 

elements of high purity of sulfur ore deposits. 

 The rare earth elements, ΣREEs average and LREEs/HREEs of the 

native sulfur deposit (samples no. 25S and 28S) and their host rocks, 

bituminous gypsum (BG) that partially impregnated with bitumen are 

determed. The comparison between these samples was adopted to 

clarify the source of REEs in sulfur deposits and the differences in 

abundance of REEs in these deposits and their host rocks. The results 

revealed that the ΣREEs of sulfur deposits are more abundant than 

their host rocks. The ΣREEs of sulfur deposit is (3.4 ppm), whereas 

in the host rocks is (2.0 ppm). The ratio of LREEs/HREEs of sulfur 

deposits is (10.9 ppm) shows that the sulfur deposit had high content 

of the LREEs rather than HREEs as the same of host rocks (BG). 

This was attributed to the fractionation in LREEs is higher than that 

of HREEs; so, the LREEs were concentrated in the native sulfur 

deposit. The REEs particularly LREEs are leached out from bitumen-

bearing fluids and bituminous gypsum rocks and then transferred into 

sulfate-bearing fluids. Consequently these fluids became REEs- 

enriched.  

 

Keywords: Sulfur deposits; Geochemistry; Major elements; Trace 

elements; Rare earth; Gypsum; Bitumin. 
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ABSTRACT 

   The industrial activity of the chemical complex of phosphates in 

Al-Qaim produces liquid wastes of acidic and basic nature. The aim 

of this research is to study the extent to which these industrial waters 

(wastes) pollute surface and groundwater. The study included water 

and sediment samples taken from 17 stations along the Euphrates 

River from Al-Qaim town on the Iraqi-Syrian borders to Haditha city 

covering a stretch about 160km. Groundwater samples were collected 

from eight monitory and agricultural wells. Water samples were 

collected at regular intervals of four months to cover a water year. 

The industrial water was found to be of the sulfate type and to be 

within the allowable limits of discharged waste, except for pH and 

phosphor ion. An increase in the concentration of some ions was 

noticed in the water discharged into the Euphrates River. This 

increase is either because of mixing of the encased industrial water 

with the water discharged from the concentrated phosphate ores units, 

or with groundwater of high salinity bringing the concentration of 

some ions to levels above the allowable limits. The waters of the 

Euphrates River from its entering Iraq at Al-Qaim to Al-Qadisyah 

reservoir are of the bicarbonates type an all samples accept those of 

March 1999 where they become of the sulfate type, probably because 

of the draught stage affected the area. At Al-Qadisyah dam, the 

reservoir waters are of the sulfate type at all the sampling waters. 

The study had shown the occurrence of a relative pollution within 

some ions in some of the monitoring wells. A positive relation 

between chloride and sodium ions was also noticed in these wells, 

except well W5, which indicates a common origin for these ions from 

connate water. In well W5, there is an increase in the nitrate ion (1), 
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due to the infiltration nitrate compounds to the groundwater, where 

precipitation of ammonium chloride salts, they cause and resulting in 

a decrease of the chloride ion relative to sodium in the groundwater 

(Fig.1).     

The study had also shown that the groundwater contain high 

concentration of calcium, magnesium and sulfate ions. In the 

agricultural wells, this may be attributed to the contact of 

groundwater with limestone and gypsum rocks, and mixing with 

connate water (2). While in the other wells (monitoring wells, and the 

wells north of the complex), this may be partly attributed to pollution 

from the industrial water (waste). The groundwater in the monitoring 

well (W5) is of the Ca-sulfate type, while the other wells within the 

complex are Ca-chloride. The wells outside the complex are Na-

chloride type.  

All Cd (100%) was found in the extracted part the clay minerals, thus 

it may be deduced that the Cd in these sediments is derived from 

industrial activities of the complex and the human activities in the 

studied area. In fertilizer industrial processes, some 60–80% of the 

cadmium in phosphate rocks becomes part of the fertilizer; the 

amount depends on the type of rock and the P2O5 content of the 

fertilizer. (3), similarity, the extracted part of Sr comprises 93% of 

the whole concentration in the clay minerals (Table 1). This also 

indicates derivation of Sr from rocks rich in Sr which reflects the 

geological nature of the areas that the Euphrates flows on (4). 
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Fig.1: Relationship between Na, Cl and NO3               

   

Table 1: Chemical composition of clay minerals 

 

 

 

 

 

 

 

 

 

 

 



    

179 
 

 

Keywords: Liquid waste, Phosphate, Al-Qaim, Pollution, Surface 

water, Groundwater 

 

References: 

(1) Tindall et. al., J of Hydrology, 169:51-94 (1995)  

(2) Gueguen and Palciauskas, Princeton University Press, 

294P, (1994)  

(3) Soler SJ and Soler RJ, Fertilizers and Environment, 66:541-

545(1996) 

(4) Al-Bassam KS., Scientific Research Foundation, 

Conference, Bagdad, (1984) 


