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Abstract 

 

 Name:              MOHAMMED ELHIBIR MOHAMMED IBRAHIM  

Thesis title:        Regional Sequence Stratigraphic Model of the Miocene Dam  Formation and Its 

Impact on Lithofacies Architecture and Heterogeniety, An Outcrop Approach, Eastern Saudi 

Arabia 

 Major Field:      Geology 

 Date of Degree: December, 2015 

The Middle Miocene was an active tectonic period in the eastern province of Saudi Arabia. There 

has not been any regional stratigraphic study carried out on the outcrops of the Miocene Dam 

Formation within the province. Therefore, the aims of this study are to present new regional 

sedimentologic and stratigraphic architectural framework that illustrates and evaluates its impact 

on lithofacies heterogeneity and architecture of the Dam Formation, to define sequence hierarchies 

and stacking patterns, to characterize the depositional model and paleoenvironments and 

formationôs lithofacies, and to test the Spectral Gamma Ray and chemostratigraphic response in 

the mixed carbonate-siliciclastic sequences of this formation. 

A regional traverse composed of five locations were studied to investigate the regional Dam 

Formation sedimentology and stratigraphy. Facies characteristics (lithology, rock color, texture, 

fossils, sedimentary structures, bedding, biogenic features, and facies association) were described 

and analyzed through the logging of stratigraphic sections. The samples were prepared for thin 

section petrography and analysis. X-Ray diffraction analysis (XRD) and Scanning Electron 

Microscope (SEM) were used for mineralogical investigations. Major and minor elements were 

analyzed using routine X-Ray fluorescence (XRF). 

Seventeen lithofacies were identified through the regional traverse. They are:(D1) Planar Cross-

Bedded Quartz Skeletal Intraclasts Packstone; (D2) Quartz Intraclasts Peloidal Wackestone; (D3) 

Intraformational Limestone Conglomerate, (D4) Quartz Skeletal Intraclasts Packstone; (D5) 

Quartz Skeletal Peloidal Wackestone With Dasyclads; (D6) Quartz Skeletal Wackestone; (D7) 
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Marl; (D8) Evaporites-Carbonates Interbedding; (D9) Sandstone-Mudstone Interbedding 

Lithofacies; (D10) Planar Cross-Bedded Quartz Peloidal Skeletal Grainstone; (D11) Quartz 

Skeletal Grainstone; (D12) Planar Cross-Bedded Aggregate Grapestone Oolitic Grainstone; (D13) 

Stromatolites  ; (D14) Cross-Bedded Skeletal Sandstone  ; (D15)Massive  Sandstone  ; (D16) 

Cross-Bedded Calcareous Sandstone; (D17) Channelized Cross-Bedded Calcareous Sandstone. 

They were interpreted as mid-ramp to inner ramp lithofacies (shoal, lagoon and peritidal zones), 

tidal, and estuarine channels. No outer ramp depositional setting through the studied outcrops. The 

Dam Formation was divided into three composite sequences in Lidam, Um Rabiyah and 

ElNuairiyah areas, and four composite sequences in Hanith and five in ElSarrar area. Generally, 

the TST is characreized by the occurrences of the quartz skeletal wackestone with dasycladean 

algae, microbial and skeletal banks, tidal and estuarine channels, channelized cross-bedded 

calcareous sandstone indicates the flooding surface of the TST.The HST is dominated by the 

presence of quartz oolitic and skeletal grainstones channels. The clastic conent increases towards 

the North-West direction from Lidam, Um Rabiya, Hanith, ElSarrar to ElNuairiya area.  
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ϣЮϝЂϽЮϜ ЉϷЯв 

 букϜϽϠϜ Ϲгϳв ϽϡϳЮϜ Ϲгϳв :ЭвϝЫЮϜ бЂъϜ 

 ϤϝзϳЃЮϜ ИϜнжϒм ЬϝЫІϜ пЯК иϽуϪϝϦм еЂнугЮϜ ϣϡЧϲ сТ аϜϹЮϜ СЇЫϧв ϼнϷЋЮ сгуЯЦъϜ ϣуЧϡГЮϜ ϤϝЛϠϝϧϧЮϜ ϬϺнгж :ϣЮϝЂϽЮϜ дϜнзК

ϣтϸнЛЃЮϜ ϣуϠϽЛЮϜ ϣЫЯггЮϝϠ ϣуЦϽЇЮϜ ϣЧГзгЮϜ , ϝлϦϝТыϧ϶Ϝм  ϣтϽϷЋЮϜ 

ϝуϮнЮнуϯЮϜ :ЉЋϷϧЮϜ 

2015 ,ϽϡгЃтϸ :ЉЋϷϧЮϜ ϵтϼϝϦ 

 ϣуЧϡА ϤϝЛϠϝϧϦ ϣЂϜϼϸ ϸнϮм аϹК , ϣуϠϽЛЮϜ ϣϳуУЋЯЮ сЦϽЇЮϜ ̭ϿϯЮϜ сТ ϣУЯϧϷв ϣужнϧЫϦ ϤϝАϝЇж ϝлϠ БуЂнЮϜ еуЂнугЮϜ ϣϡЧϲ ϽϡϧЛϦ

Ϝ ϼнϷЋЮ сгуЯЦϜ сЧϡА ϬϺнгж ЭгК нк ϣЂϜϼϹЮϜ иϻк ев сЂϝЂцϜ РϹлЮϜ ϜϻЮ ,сзуЂнугЮϜ аϜϹЮϜ етнЫϦ ϼнϷЋЮ ϣугуЯЦϜЂнугЮ еу

 ϟуЂϽϧЮϜ Бгж ϹтϹϳϦ ,ϝлАϝгжϒ ϣТϽЛвм ϣуЧϡГЮϜ ϤϝЛϠϝϧϧЮϜ ϹтϹϳϦ ,ϝлϦϝТыϧ϶Ϝм ϣтϽϷЋЮϜ ϤϝзϳЃЮϜ ЬϝЫІϜ пЯК иϽуϪϓϦ оϹв ϣТϽЛвм

  ϣТϽЛгЮ "ϝугуЯЦϜ ЙЦϜнв ϣЃг϶ ϣЂϜϼϸ ϥгϦ .ϣГЯϧϷгЮϜ ϣт ϽуϯЮϜ м ϣуϦϝϧУЮϜ ϼнϷЋЮϜ  пЯК ϝвϝЦ ϣЛІϒ ϣуТϝуГв ϼϝϡϧ϶Ϝ , ϣгтϹЧЮϜ йϧуϛϠм

ϽЮϜ ϤϝзϳЃЮϜ онϧϳгЮϜ ,ϭуЃзЮϜ ,ϢϽϷЋЮϜ днЮ ,рϽϷЋЮϜ днЫгЮϜ) ϤϝзϳЃЮϜ ЉϚϝЋ϶ .сϠнЂϽЮϜ аϜϸ днЫгЮ ϣуЦϝϡГЮϜ ϬϺϝгзЮϜм ϣуϠнЂ

 ϤϝКϝГЧЮϜ ϣЂϜϼϸ Ьы϶ ϝлЯуЯϳϦм ϝлУЊм бϦ (ϤϝзϳЃЮϜ ϤϝЛгϯϦм ,ϣтнуϳЮϜ ϽкϝЗгЮϜ ,ХϡГϧЮϜ ,ϣуϠнЂϽЮϜ ϟуЪϜϽϧЮϜ ,рϼнУϲъϜ

ЮϜм ϣЂϜϼϹЯЮ ϣЛгϯгЮϜ ϤϝзуЛЮϜ ϿулϯϦ бϦ .ϣуЦϝϡГЮϜ сжмϽϧЫЮъϜ ϱЂϝгЮϜ ϽлϯгЮϜм ϣузуЃЮϜ ϣЛІъϜ ϥϧЇϦ аϜϹϷϧЂϜ бϦ .рϽлϯгЮϜм ЭуЯϳϧ

.ϣузуЃЮϜ ϣЛІцϜ Ѝувм аϜϹϷϧЂϝϠ ϼнϷЋЯЮ сϚϝугуЫЮϜ ЭуЯϳϧЮϜ бϦ .сжϹЛгЮϜ етнЫϧЮϜ ϣТϽЛгЮ 

: ск ϤϝзϳЃЮϜ иϻк .ϣугуЯЦъϜ ϣЂϜϼϹЮϜ ХАϝзв сТ ϣтϽϷЊ ϣзϳЂ ϢϽЇК ϣЛϡЂ ϸнϮм пЮϜ ϣтϽϷЋЮϜ ϤϝзϳЃЮϜ ЭуЯϳϦ ϽуЇт )1 (

) ,рнϧЃгЮϜ ЙАϝЧϧгЮϜ ХϡГϧЮϜ мϺ  сϡуϡϳЮϜ сЯвϽЮϜ рϽуϯЮϜ ϽϯϳЮϜ2) , рϹтнЯϡЮϜ ϤϝϡуϡϳЮϜ БЂнϧв сЯвϽЮϜ рϽуϯЮϜ ϽϯϳЮϜ (3 (

) , ϢϓЇзЮϜ сжϝЫв рϽуϯЮϜ ϤϜϽувнЯϯжнЫЮϜ4) ,ϟϚϜнЇЮϜ мϺ ϤϝϡуϡϳЮϜ БЂнϧв сЯвϽЮϜ рϽуϯЮϜ ϽϯϳЮϜ (5 бКϝж рϽуϯЮϜ ϽϯϳЮϜ (

уЂϜϸ) сϡЯϳГЮϜ рϹтнЯϡЮϜ ϤϝϡуϡϳЮϜ) , (ϸыЫ6)  , ϤϝϡуϡϳЮϜ бКϝж сЯЫулЮϜ рϽуϯЮϜ ϽϯϳЮϜ (7) ,ЬϼϝгЮϜ (8 ϽуϯЮϜм ϽϷϡЮϜ ϤϝЧϡГϦ (

) ,ϣЯ϶ϜϹϧгЮϜ9) ,ϣЯ϶ϜϹϧгЮϜ сзуГЮϜм сЯвϽЮϜ ϽϯϳЮϜ ϤϝЧϡГϦ (10 , рнϧЃгЮϜ ЙАϝЧϧгЮϜ ХϡГϧЮϜ мϺ сЯЫулЮϜ сЯвϽЮϜ рϽуϯЮϜ ϽϯϳЮϜ (

)11) ,сЯЫулЮϜ сЯвϽЮϜ рϽуϯЮϜ ϽϯϳЮϜ (12ЮϜ рϽуϯЮϜ ϽϯϳЮϜ () ,сЎнϳЮϜ ЙАϝЧϧгЮϜ ХϡГϧЮϜ ϣуϡуϡϳЮϜ ϤϝЛгϯϧЮϜ мϺ  сϡуϡϳ13 (

), ϨϝϳϧЃгЮϜ сϡЯϳГЮϜ АϝЃϡЮϜ14) ,ХϡГϧЮϜ ЙАϝЧϧв сЯЫулЮϜ сЯвϽЮϜ ϽϯϳЮϜ (15), ϥгЋгЮϜ сЯвϽЮϜ ϽϯϳЮϜ (16 сЯвϽЮϜ ϽϯϳЮϜ  (

) м ХϡГϧЮϜ ЙАϝЧϧв рϽуϯЮϜ17ϽуϯЮϜ сЯвϽЮϜ ϽϯϳЮϜ (.рнзЧЮϜ ХϡГϧЮϜ ЙАϝЧϧв р 
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 .(ϣтϽϳϠ ϣуϛϠ , ϣуϛАϝІ  ϢϽуϳϠ , рϽϳϠ Ϲуϲ) ЭгЇтм сЯ϶Ϝϸ рϽϳϠ ϼϹϳзв пЮϜ БЂнϧв рϽϳϠ ϼϹϳзв сТ ϤϝзϳЃЮϜ иϻк ϟуЂϽϦ бϦ

.ϣЂϜϼϹЮϜ ϣЧГзв сТ ϣуϮϼϝ϶ ϟуЂϽϦ ϤϝуϛϠ ϹϮнϦ ъ  .ϣтϹгЮϜм ϣуϛАϝЇЮϜ ϼϝлжъϜ ϤϜнзЦ ϹϮнϦ ϝгЪ 

 . ϣтϽуЛзЮϜ м ϣЛуϠϼ аϒ , аϜϹуЯЮϜ ХАϝзв сТ ϣуЃуϚϼ ϤϝЛϠϝϧϦ ϣϦыϪ пЯК РϽЛϧЮϜ бϦузϲ ϣЧГзв сТ ϣуЃуϚϼ ϤϝЛϠϝϧϦ ϣЛϠϼϜ ϣЃг϶м ϻ

 ϟЮϝϳА пЯК рнϧϳгЮϜ ϤϝϡуϡϳЮϜ бКϝж рϽуϯЮϜ ϽϯϳЮϜ ϸнϮнϠ ϿугϧϦ рϼϝЃϳжъϜ ЙϠϝϧϧЮϜ ϤϜϼϝЃв .ϼϜϽЋЮϜ ϣЧГзв сТ ϤϝЛϠϝϧϦ

ГϧЮϜ ЙАϝЧϧв рϽуϯЮϜ сЯвϽЮϜ ϽϯϳЮϜм ,ϣуϛАϝЇЮϜ ϼϝлжъϜм ϹгЮϜ ϤϜнзЦ , ϣуЯЫулЮϜм ϣуϠмϽЫугЮϜ ϤϝуϠнЂϽЮϜ , ϸыЫуЂϜϹЮϜϡ рнзЧЮϜ Х

 онϧϳв ϸϜϸϿт . сЯЫулЮϜм сϡуϡϳЮϜ рϽуϯЮϜ ϽϯϳЮϜ ϤϜнзЦ ϸнϮнϠ ϿугϧϦ ϣувϹЧϧЮϜ ϣгЗжъϜ ϼϝЃв сТ .рϽϳϡЮϜ аϹЧϧЮϜ ϱГЂ ϱЎнϦ

 ϣЂϜϼϹЮϜ иϻк сЊнϦ .ϣтϽуЛзЮϜм ϼϜϽЋЮϜ , ϻузϲ , ϣЛуϠϼ аϒ , аϜϹуЯЮϜ ϣЧГзв ев ̭ϜϹϧϠϜ сϠϽПЮϜ сЮϝгЇЮϜ иϝϯϦъϜ сТ ϣуϦϝϧУЮϜ ϤϝуϠнЂϽЮϜ

нУϲϜ ЭуЯϳϧϠϣУЯϧϷгЮϜ ХАϝзгЮϜ еуϠ ϣжϼϝЧгЮϜ ϣуЯгК сТ йзв ϢϸϝУϧЂыЮ еуЂнугЮϜ ϣϡЧϲ сТ сϠнЂϽЮϜ аϜϹЮϜ днЫгЮ ХуЦϸ рϼ 
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CHAPTER ONE 

Introduction  

1.1 Introduction  

The industry is faced with serious challenges in obtaining maximum hydrocarbon recoveries from 

carbonate reservoirs. The heterogeneity of carbonate reservoirs and limited information from 

within the inter-well space make it difficult to characterize their facies lateral and vertical 

variations (Pringle, 2000). In order to overcome this problem, outcrop approach is introduced to 

enable better evaluation, and to pick the variations within the inter-well space at the outcrop scale. 

Understanding the reservoir properties and their efficiency is playing a major role in the 

exploration and development stages of oil and gas production. Moreover, evaluations at different 

scales are needed, starting from outcrop scale, hand specimen, core, thin section, and micro-scale 

using optical and SEM images. Understanding the outcrop analog will improve the understanding 

of subsurface reservoir complexity and heterogeneity vertically and laterally in different directions 

(Bellian, et al.2005). 

Outcrop approaches provide precious information that could help in characterizing the facies 

boundaries, internal facies distribution, and their high-frequency cycles (Lindsay and Hughes, 

2010). Also, the outcrop approaches contain valuable information about the dimensions of 

geobodies, their volume, orientation in 2D or 3D, and the by-products of the diagenesis which are 

difficult to acquire from the subsurface (Eltom et al., 2013). All these lead to a better understanding 

of the reservoir sedimentology, stratigraphy and heterogeneity, and their effect on the reservoir 

quality and architecture. Consequently, this will assist to obtain more accurate results in reservoir 
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characterization and permit decision makers to take confident solutions related to the development 

and management of oil and gas reservoirs (Hodgetts, 2013) 

The Spectral Gamma Ray (SGR) data relate to lithofacies identification and correlation, 

stratigraphic sequences, and palaeoenvironmental reconstruction. Knowledge of these geological 

characteristics can greatly increase the understanding of the equivalent subsurface reservoir, and 

enhance the reliability of subsurface well-log interpretation and correlation.  

Many previous studies have shown that the applications of outcrop analogs for reservoir 

characterization are suitable in numerous aspects as follows: 

¶ Provides better understanding of facies architecture and environment. 

¶ Determines the geometry of the rock bodies within the reservoir. 

¶ Describes the macro and meso heterogeneity of the reservoir. 

¶ Provides correlation guidelines. 

¶ Helps to interpret the controls on sediment architecture. 

1.2 Problem Statement 

The economic requests to increase the production of oil and gas fields and the recent technological 

developments have led to an evolution of more advanced techniques. Understanding the reservoir 

properties and efficiency is playing a major role in the exploration and the development stages of 

oil and gas production 

The heterogeneity within the carbonate reservoirs is difficult to understand from the subsurface 

due to the limitations of the data. This heterogeneity is either depositional or diagenetic (post-

depositional) and occurs in different scales from cm to km and it has a major effect on the reservoir 

heterogeneity, quality and architecture.  
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Regional sedimentological study, petrography and outcrop Spectral Gamma Ray (SGR) logging 

were conducted on the Miocene Dam Formation. The toolbox defined in this research was 

considered to answer many research questions related to this sedimentology study. 

This thesis is designed to answer the following research questions: 

¶ Can the observed regional vertical and lateral lithofacies variations describe the reservoir 

heterogeneity in the outcrop so as to provide a better understanding for the reservoir 

properties? 

¶ Can the correlation based on SGR tool provide a better regional correlation guide? 

¶  How the integration between the regional sequence stratigraphy and the 

chemostratigraphy will enhance the reservoir heterogeneity, quality and architecture. 

1.3 Objectives of this study 

The main objectives of this study are: 

¶ To characterize the lithofacies and paleoenvironments and depositional settings. 

¶ To establish regional high resolution sequence stratigraphic model for Dam Formation. 

¶ To determine and evaluate the impact on lithofacies heterogeneity, quality and architecture.  

¶ Test the chemostratigraphic response in mixed carbonate-siliclastic sequence using SGR 

and XRF. 

1.4 Study Area 

The Miocene rocks are widely distributed at the east and the north east areas of the Arabian Plate 

Figure (1.1). The study areas of the Miocene strata are located within the Neogene rocks in the 

detailed geological map Figure (1.2). Jabal Al Lidam is the type locality of Dam Formation (N 
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26Á21ô42ôô, E 49Á27ô42ôô), around 70 kilometers from Dammam city on the western side on the 

Riyadh - Dammam highway. Where the lower unit of the formation crops out (Powers et al., 1966). 

The formation boundaries were defined by Steineke and Koch (1935) they measured the basal 

units in the eastern  side of Jabal Al Lidam and the upper beds at Al Umayghir at 89.8-m interval 

(N 26Á17ô15ôô ., E 49Á30ô24ôô ). At Jabal Al Lidam type, the base of the Miocene Dam formation 

is located directly at the abrupt change from the Hadrukh clastics below to fossiliferous Dam 

above. At the top is the upper contact between limestone and marl with marine fossils of the Dam 

and overlying the clastics of the Hofuf formation (Powers et al., 1966) 

There are many NNW striking outcrops of the Miocene Dam Formation such as Salawa, 

Udhailiyah, Lidam, Um Rabiyah, Hanith, ElSarrar, Mughati, and ElNuiariyah range from ten to 

thirty meters high with a few hundred meters long where the upper part of Dam Formation is 

exposed in Lidam area. 

Remnants patches of the Miocene Dam units indicate that the transgression of the middle Miocene 

sea reached about 120 kilometer from the current coastal area, and invaded large areas ranging 

from southern part of Qatar to the end of Ghawar field and AlNuairiyah at the north (N 27° 31ô, E 

48° 23ô).and about 450 km parallel to the coast Figure (1.3). 

The regional traverse is 240 km long, extending from Lidam, Um Rabiyah, Hanith, ElSarra and 

ElNuairiyah areas. Um Rabiyah is located at the western direction from Lidam area, and the other 

areas are trending North-West direction. 

Um Rabiyah Area is located 140 km west of Dammam (N26Á 4.571ò, E 48Á 51.846ò) with an 

approximately 33 m thickness. Hanith Area is located 160 km west of Dammam (N26Á 34.451ò, 

E 48Á 35.995ò) with approximately 15m thickness. ElSarrar Area is located 190 km north west of 

Dammam (27Á 1.266ô, óE 48Á 23.26ô) with an approximately 23m thickness. El Nuairiyah area is 
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located 220 km North West of Dammam (N27Á 31.000ô, E 48Á 23.000ò) with an approximately 

73m thickness Figure (1.4). At the boundaries, the marine dam formation changes to continental 

deposits rapidly, the thickness variation of Dam formation are highly variable from 90 m at the 

type section to 30 m at different localities, the full succession may reach 100 m (Powers et al., 

1966). 
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Figure 1.1: Geologic map of the Eastern Province of Saudi Arabia, showing the Dam, Hofuf, 

Hadrukh, Dammam, Rus and Um er Radhuma Formations modified after (ElEnezi, 2004). 
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Figure 1.2: The stratigraphic section of the Hadrukh, Dam and Hofuf Miocene Formations. Hofuf 

is composed of onglomerates, sandstone and limestone. Dam is composed of shale, clay and 

limestone. Hadrukh is composed of shale, sandstone and marl according to Powers (1966). 
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 Figure 1.3: Paleoenvironments of the Miocene distribution of Hadrukh, Dam,   Hofuf, Fars, Agha 

Jari, and Gachsaran formations, and their regional equivalents, together with massive salt deposits 

after (Ziegler, 2001). 



9 
 

 

Figure 1.4: The Miocene Dam Formation within the eastern province of Saudi Arabia and adjacent 

countries, extending from Qatar, Salawa at the Saudi borders, Udyliyah, Um Er Rus, 

AlKharasaniyah, Nusabiyah, Um Rabiyah, Hanith, Mughati, AlSarrar, AlHussay, Mulayjah, and 

AlNuairiyah,  the circles represents the studied outcrops adopted from (DGMR, 1994). 

 

 



10 
 

1.5 Prevoius Work 

Atayyib (2007) studied the depositional setting impact on the Portland cement grade of limestone 

of the Dam Formation at twelve different locations and provided regional geological updates to 

explain the rapid lateral and vertical variations of the Dam Formation along the eastern region of 

Saudi Arabia Figure (1.5). 

Alkhaldi (2009) investigated the controls on sedimentary hierarchy of the Miocene Dam 

Formation strata in a high resolution sequence stratigraphic model and he defined three composite 

sequences, stromatolites, thrombolite, and bioherms in the studied outcrop Figure (1.6). 

Bashri (2015) conducted a high resolution facies analysis and sequence stratigraphy of mixed 

clastic-carbonate deposits of Miocene Dam Formation outcrops, and he defined three composite 

sequences, and stromatolites. Haroon (2015) studied the high-resolution stratigraphic architecture 

and sedimentological heterogeneity within the Miocene Dam Formation, and he concluded that 

the clastic content increases to the north-west direction of the study area. Abdelkarim (2015) 

characterized the porosity and permeability within the lithofacies framework of Miocene Dam 

outcrop and he defined that the Dam Formation is highly heterogenous laterally and vertically 

within the same bed and between individual beds. 

Abdaltawab (2015) studied the depositional and diagenetic controls on porosity evolution of the 

Miocene Dam Formation carbonates at Al -Lidam area. He defined a good relationship between 

the diagenesis and sequence stratigraphy. 
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Figure 1.5: Lithologic and facies analysis at Salwa, Udhailiyah, Nusabiyah, Um Rabiyah, Hanith, ElSarrar, 

Mughati, AlHussay, Mulaijah, and ElNuairiyah (Attayyib, 2007). 
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Figure 1.6: Composite sequence of Dam Formation at Lidam Area showing three composite 

sequences, four high frequency sequences, cycles, and lithofacies analysis. The quartz grains size 

and percentages. The black box color indicates the reworked source of sands, gray color indicates 

the windblown source of sands (after AlKhaldi, 2009). 

 



13 
 

Chapter Two 

Literature Review 

2.1 Introduction  

This chapter summarizes some of the existing literature on tectonic setting, paleogeography, Dam 

Formation sedimentology and stratigraphy in the outcrop Figure (2.1).  

2.2 Literature review  

Dam Formation was introduced by Steineke and Koch (1935) in an unpublished Aramco report 

(Figure 2.2). The Dam formation was formalized by Thralls and Hasson (1956). 

Steinke (1958) described the NE-SW trending Lidam Escapment that is more than 40 km long and 

formed mainly by exposures of the tertiary continental Hadrukh, marine Dam and continental 

Hofuf Formations. Powers et al (1966) described the Miocene Dam Formation as 91 m thick 

sequence of white, grey, and pink marl, and olive to green, red clays, with small amounts of 

interbedded sandstone beds and coquinas. 

Tleel (1973) described the Miocene Dam Formation in the Dammam area (periclinal structure) in 

Jabal Midra al-jnoubi which consists of algal-coralline-molluscan reef complex in the middle of 

the dome. The sequence grades into molluscan-rich calcarenites and calcirudites with subordinate 

stromatolites and argillaceous limestones on the western flank of the dome. These authors reported 

that a middle Miocene marine transgression covered the eastern province of Saudi Arabia to 

produce tidal flat, sheltered lagoon, and pinnacle reef environments. Tleel et al (1973) believed 

that the transgression   
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Figure 2.1: Distribution of Dam Formation in eastern province of Saudi Arabia (in Salwa, 

Udhailiyah, Nusabiyah, Um Rabiyah, Hanith, ElSarrar, AlHussay, Mughati, Mulaijah, 

ElNuairiyah, AlKharasaniyah, and Um Er Rus areas)  and adjacent countries in Qatar, Bahrain, 

after (DGMR, 1994). 

 






































































































































































































































































