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Thanks Arthur, good morning ladies, gentlemen and my colleagues. I will present 2-D basin modelling of the Neoproterozoic Officer Basin of Western Australia to calculate the timing of petroleum charge to the traps. 



Petroleum System Modelling
in Ghadâmis Basin 

of NW Libya

K. Ameed R. Ghori
Geological Survey of Western Australia

Rajab A. Mohammed
Arabian Gulf Oil Company



Acknowledgements

Management of :
 Arabian Gulf Oil Company for permission to 

published data
 Geological Survey of Western Australia for 

permission to prepare this  publication
 Symposium Committee to sponsor my visit
 Ummal-Jawaby Oil Services to facilitate my visit

Ameed Ghori



Presentation

 Petroleum prospectivity
– Principles & Processes

 Ghadâmis Basin
– Location & Stratigraphy
– Database & Source potential
– Source maturity & Modelling
– Results & Conclusions
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Presenter
Presentation Notes
My presentation will include petroleum prospectivity, its principles and processes, and basin modelling for those of us who are not directly connected to petroleum exploration. Followed by objective of the study, location, stratigraphy and modelling of wells. Finally, results and conclusions of the study.



Prospectivity—Controlling Factors

 Petroleum charge
– source type & maturation, hydrocarbon 

expulsion, migration, & charge timing 

 Trap
– structure, reservoir & seal

 Preservation
– thermal history & meteoric water invasion
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There are three majors factors that controls the prospectivity of a basin:First petroleum charge which depends on source rock type and maturity, hydrocarbons expulsion and migration and right timing for entrapment. Second trap that depends on structure and quality of the reservoir and seal rocks. Finally, preservation of oil and gas deposit control by the thermal history and meteoric water invasion. 
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Presentation Notes
This figure illustrates the charging of a petroleum system, which requires mature source rock, migration of hydrocarbons to the reservoir that is sealed and can trap oil and gas.



Timing — Generation versus Trap
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This cartoon shows the importance of timing. Trap should be available to entrap migrating hydrocarbons while source rock is passing through the oil generative window. Younger traps may be filled if there would be secondary migration of oil and gas.



Petroleum Preservation
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Presentation Notes
This figure show how oils and gas deposit can be lost by several processes. 1. Continue burial and maturation of reservoir will convert oil to gas. 2. Gas influx from deep over mature source can displace oil. 3. Flowing water also degrade the oil deposit due to water washing and biodegradation of oil. 4. Oil can also be lost due to its preferential spilling leaving gas behind. 5. Total deposit can be lost due to seal leakage.
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Ghadâmis Basin
 1956 - Algeria’s First Major Discovery

–Hassi Messaoud Oil Field
–Hassi R’Mel Gas Field

 1958 - Libya’s First Oil Well
– Atshan Field Discovery

 1993 - Algeria’s Major Oil Fields
– 5 year discovery

 1997 - Libya’s Elephant Oil Field
– Murzuq Basin
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Silurian Generating Potential
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Devonian Generating Potential
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Silurian Kerogen Typing
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Devonian Kerogen Typing
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Maturity — Rock-Eval Pyrolysis
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Present-day Temperatures
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Modelling of 17 Wells

 Step 1: 1-D modelling of a single well 
location to Develop and constraint burial 
and thermal histories

 Step 2: 1-D modelling of multi-well 
locations to evaluate geographic maturity 
variation

 Step 3: 2-D modelling of a geological cross 
section to evaluate maturation timing 
across the region

Ameed Ghori
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Presentation Notes
Now I will discuss modelling of 4 wells and 6 pseudo wells from seismic section and would like to thank Felicia, Henry and Neil for providing formation tops. Modelling was performed in 3 steps:First 1-D modelling was done of a single well location to develop and constraint the burial and thermal histories, calculated versus measured data.Followed by 1-D modelling of multi-well locations to evaluate geographic variation in maturity.Finally these models were used to develop the 2-D model of geological cross section to evaluate the maturation timing across the region. Following 3 slides will show the calibration of maturity models for present-day sub-surface temperatures and measured maturity versus calculated temperature and maturity.



Maturity Calibration – Q5-NC7A
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Maturity Calibration – M2-NC7A
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Maturation History — Q5-NC7A
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Conclusions — 1

 Lower Silurian Petroleum System
– Rich Tanezzuft source-beds within the basal 60–140 m 

thick section
– First Charge Timing: Carboniferous–Permian
– Second Charge Timing: Late Tertiary

 Upper Devonian Petroleum System
– Rich Aouinet Ouenine source-beds within the upper 

60–140 m thick section
– Charge Timing: Late Tertiary
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Finally, conclusions. Thin beds with excellent to fair oil generating potential indicate the development of organic rich facies, whereas minor oil and numerous bitumen shows indicate the existence of petroleum system with the Neoproterozoic of the western Officer Basin.



 Present-day Geothermal Gradient
– Average gradient: 3.1oC/100 m
– Minimum gradient: 2.4oC/100 m
– Maximum gradient: 3.4oC/100 m

 Reservoirs (Preservation Temperature Limit ~150oC)
– Ordovician: Memouniat Formation
– Silurian: Tanezzuft and Acacus Formations
– Devonian:Tadrart, Ouan Kasa, Aouinet Ouenine, 

and Tahara Formations
– Triassic: Ras Hamia Formation
– Jurassic: Abreghs Formation

Conclusions — 2
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Presenter
Presentation Notes
Optimum hydrocarbon generation rate within the Brown Formation was reached and exhausted during the Neoproterozoic. Whereas in the Younger Hussar, Knapp and Steptoe Formations optimum generation rates were not reached during the Neoproterozoic but varied during the geological evolution of the basin.
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Thanks Arthur, good morning ladies, gentlemen and my colleagues. I will present 2-D basin modelling of the Neoproterozoic Officer Basin of Western Australia to calculate the timing of petroleum charge to the traps. 
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