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Abstract: The Fula Sub-basin, located in the northeast Muglad Basin, has an area of 5000 km*. The FN
oilfield is the biggest oilfield discovered in this sub-basin with 100 million tons of oil reserves. Its main
hydrocarbon reservoirs included the Aradeiba, Bentiu and Abu Gabra Formations of the Cretaceous. Based
on a systematic geochemical analysis of crude oil, the reservoir-forming stages of the FN oilfield are
discussed. The geochemical characteristics of the crude oil from the three formations are very similar, which
indicates that all hydrocarbons originated from the same source rocks, i.e., the Abu Gabra source rocks.
The crude oil has both normal oil characteristics, such as full series distribution of n-alkanes. hopanes and
steranes, as well as biodegraded oil characteristics, such as raised chromatogram baseline and appearance of
sharp UCM and 25-norhopanes. It revealed, therefore, that the FN oilfield had undergone two oil infilling
stages, i.e., the earlier infilling oils had relatively low maturity and was strongly biodegraded, and the later
ones had relatively high maturity. The tectonic, burial and thermal evolution histories were used to analyze
the hydrocarbon generation and charging and accumulation stages of the FN oilfield. It was shown that the
Abu Gabra source rocks experienced two periods of hydrocarbon generation. The first one took place during
the Late Cretaceous, with the maturity (R,) of Abu Gabra source rocks reaching 0. 6% within the
hydrocarbon generation window; then the crude oil suffered relatively serious biodegradation due to tectonic
reversion and uplift by the end of the Cretaceous. The second one happened during the late Paleogene as the
Abu Gabra source rocks entered the hydrocarbon generation peak stage. This was the most important
process for hydrocarbon generation and oilfield formation in the region. The structural traps related to the

second period are the main targets for hydrocarbon exploration in the Fula Sub-basin.
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FN-156 Aradeiba 1204~1 216 21.41 47,41 34.48 15.52 2.59 1. 38
M 1-4 Aradeiba 834~871 17. 46 45.43 36. 76 14.16 3.65 1.24
FN-4 Bentiu 1 245~1 269 17.45 41.74 36. 98 17. 98 3.31 1.13
FNE-16 Bentiu 523~548 17.76 46.19 38.76 13. 61 1. 44 1. 19
M 1-7 Bentiu 1 537~1 564 16. 64 47,55 34.5 12. 35 5.59 1. 38
FN 4-4 Abu Gabra 1 854~1 869 23.72 53.08 30. 14 10. 96 5. 82 1.76
M 7-5 Abu Gabra 1537~1 564 30. 44 63. 68 24.07 7.00 5.25 2. 65
2121.4~2125.4 67.00 22.00 9. 00 2. 00 3. 05
FN-4 Abu Gabra 2 161.2~2 167.3 31. 90 64. 03 14. 45 16. 00 5.52 4,43
2174.8~2179. 8 63.18 25. 00 8. 00 3.82 2.53
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Fig. 3 Comparison diagram of sterane and terpane of crude oil from Fula Sub-basin
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