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Abstract of the Thesis:

Zubair Formation in the giant oil field of North Rumaila in southern Iraq is a good oil reservoir that consists of friable porous sandstone
intercalated with thin shales and siltstone layers. The main pay of this reservoir has a thick variable Tar mat (asphaltic) interval near oil-water
contact and influences reservoir production and the aquifer support. To delineate Tar mat zones in the reservoir unit of Zubair Formation,
different paradigms were followed in this study including description of the cutting and core samples, borehole logs, and building GIS — based
machine learning models. To cover the objectives of this study, thirty four wells were selected to identify the Tar mat zone. Analysis of core and
rock cutting samples in addition to the study of borehole logs such as resistivity and nuclear magnetic resonance logs revealed that the thickness
of Tar mat in the eastern flanks range 4.2 to 13.2 m, whereas in the western flank range 5.3 to 10.9 m. In the saddle area between the north and
south Rumaila oil fields Tar mat thickness was found to be 5.2 m. In general, the thickness of the Tar increases in the north-eastern part of the
north Rumaila oil filed due to the presence of elevated quantities of volume of shale. The Tar mat in these areas forms a barrier between the oil
column and the formation water which impedes the process of secondary oil recovery. The study of Tar mat distribution using GIS — based
machine learning models demonstrated five hazards levels: very low, low, moderate, high, and very high. The high—very high, moderate, low-very
low classes encompass 40%, 20%, and 40% of the total area, respectively. The low—very low classes concentrate in the middle of the oil field and
its northern part, whereas the high — and very high zones spread over the eastern and western sides of the field and in the southern part. This
study confirmed that the integrated use of machine learning models with geospatial models offers costly and comparable way for studying mat
distribution. The Tar mat hazard map developed in this study could be used by decision makers as a guide to drill successful wells in the considered
reservoir and avoid the drilling of wells having Tar. The organic geochemistry analysis revealed the type of kerogen in the Zubair Formation is
mixed type 11/ 1l and type Il and the source rocks of hydrocarbon in marine algae. In addition, the depositional environment is reducing —suboxic
and the analysis of vitrinite reflectance and production index confirmed that the thermal maturity in the early oil stage. The analysis of PY-GC
confirmed that there is no oil biodegradation and the elevated temperature (above 80 @ C) of the Zubair reservoir make this reservoir unfavourable
for biodegrading process. Comparing the available techniques that forming Tar mat proved that de-asphalting and adsorption of asphaltenes onto
clay minerals (kaolinite) mechanisms are the likely processes causing distribution of Tar mat in the reservoir units of the Zubair formation.




