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ABSTRACT

A powerful approach for understanding oil families, their sources, and for enabling cost-effective production allocation
involves integration of classical petroleum systems analysis with advanced geochemical fingerprinting. We applied this
integrated workflow to a set of seven crude oil samples, from five different onshore fields in Kuwait. The three oil
samples are older storage samples where only the location and API range from 42 to 51 is known. Four out of the seven
oil samples ranges in depth from 700 to 13000 feet and were recently taken. Petroleum systems in the region are
primarily sourced from Jurassic and older formations. The oil samples were analyzed via GC-MS (saturate & aromatic
fractions) & GC-MS/MS (saturate fraction) to detect and quantify key molecular biomarkers, followed by the
application of geochemical fingerprinting (with alkylbenzenes) for production allocation and finished with their
integration.

Molecular data indicate that two oils are biodegraded, as revealed by the Pr/n-C17 vs. Ph/n-C18 relationships, and these
correspond to the shallowest reservoirs from the field with three samples. Key diagnostic biomarkers for depositional
environment suggest a predominantly marine to shallow marine source facies, with elevated dibenzothiophene contents
consistent with sulfur-rich organic matter in the source. Subtle distinctions in depositional environment and maturity
parameters divide the dataset into two subgroups, although alteration processes may have overprinted some biomarker
ratios. The first group consist of 4 fresh oil samples and the second group with 3 oils were long stored samples, which
show a loss of the light ends. Sterane and hopane maturity parameters place the oils within the mid- to late-oil window,
in agreement with API gravities ranging from 42 to 51. The most mature oil is sourced from a deeper reservoir,
displaying the highest API and consistent biomarker signatures. Age-diagnostic biomarkers identified in two oils
support derivation from Jurassic or older sources, aligning with the stratigraphic distribution of the petroleum systems.
Geochemical fingerprinting reveals reproducible distinctions between replicates and among oils from the same field,
demonstrating its power to resolve fine-scale variations (especially in high-similarity oils) that might be overlooked
using classical biomarker approaches. This integrated approach underscores the complementary value of combining
petroleum systems analysis with advanced geochemical fingerprinting, offering a more comprehensive understanding
of the petroleum systems and key insights for exploration and reservoir management.





